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TRIBHUVAN UNIVERSITY Exam. o T RCRWIRAE

INSTITUTE OF ENGINEERING Level BE Full Marks = 80

Examination Control Division | Programme BEL . Pass Marks ~ 32
2080 Bhadra Year/Part 1I/1 " Time ¢ 3 hrs.

Subject: - Electrical Engineering Material (EE 502)

v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt AUl questions.

v The figures in the margin indicate E wll Marks.

v Values of commonly used constants are given below:

v Assume suitable data if necessary.

1eV=16x10"7J
k=138x10% JK

e = 1350 cm?/V.s (at 300 K)
Na = 6.022x 102/ mol

Mass of electron, m,=9.1x 107! kg

h=6.626x 107 Js

Permittivity of Silicon, &= & £, = 11.9x $.85x 10 ¥/m
n; = L.45x 10" em? for silieon

pn = 450 em?/V.s (at 300 K)

What is tunneling in quantum mechanics? With necessary mathematical expression,

1. a)
explain the nature of wave function in different regions in case of tunneling,

Estimate the probability of transmission that a ball weighing 0.5 g released at a height

b)
of 5 m at rest will reach a barrier height of 8 m with barrier width of 1.5 m.

What is bonding and anti-bonding molecular orbitals? The formation of H; molecule
is not stable, justify on the basis of molecular orbital bonding theory.

a)

The drift mobility of electron is 43 em® V! § and the mean speed is 2x107 m/s.
Calculate the relaxation time and mean free path of electrons between collisions.

b)

How does thermal and electromechanical breakdown result in dielectric breakdown in

3. a)
solids? Explain, How do electronic polarization differ from orientational polarization?

Determine electronic polarizability due to valence electrons per Si-atoms. If the
sample is supplied by a voltage on its electrode, by how much is the local field greater
than the applied field? Also determine the resonant frequency.

b)

Take €t = 11.9 and number of Si-atoms per unit volume = 5%10% cm™
Define ferromagnetism , para-magnetism and diamagnetism with examples.

What are closure domains? Explain demagnetization of a magnetic material on the
basis of magnetic domain formation.

Explain Meissner effect. Explain the difference between type | and type II
superconductors with suitable examples and necessary figures.

Differentiate between non-degenerate and degenerate semiconductor. Compare
between Si and GaAs semiconductor with their respective B- K curves.

Find the resistance of a cubic pure Si- Crystals at 300K. If this silicon sample is doped
with Sb (one Sb in 10° Si —atoms), what will be the new change in its resistance?

Take atomic concentration =5 x10% em™.

An n-type Si wafer has been doped uniformly with 10" Arsenic atoms per om’.
Calculate the position of the Fermi energy Jevel with respect to the intrinsic Fermi
energy level Ep; at 27 °C. If this sample is further doped with 2%10'® Boron atoms per
cm’, where will the Fermi level be shifted?

Kk

[4]

[2+6]

4]

[4+4]

[6]
(6]

[3+5]

(8]

(8]

[6]



TREOVANVERSIY | o
INSTITUTE OF ENGINEERING | Level BE " 'FullMarks 80

Examination Control Division | Programme - BEL, BEX Pass Marks © 32

2081 Baishakh Year /Part 1171 Time 3 hrs,

Subject: - Electrical Engineering Material (4E 502)

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. | 5 | e

v The figures in the margin indicate Full Marks, - o
V' Values of commonly used constants are given below;
v Assume suitable data if necessary. RERE

© Mass of electron, me=91x10%"kg - g eV#,I,G‘xVI‘\B“V"J: |
h=6.626x10%Js o k=138x10% /K

 Permittivity of Silicon, &= &, & = 11.9x885x 102 Fim . p, = 1350 om?/V.g (@t300K)

m?lﬂﬁx’lt}w‘cm"‘,forsiiimn- T Na=6022x10% mel
Hy =450 em*/ V.5 (a¢ 300 K) L At e A

1. a) What do ydu mean by quantum mechanics? Evaluéte‘ the wavcléngth of 50 gram golf

- balltravelling at a velocity of 20 'mS.,'l» i

mechanics? Derive appropriate expressions for them.

' 'b) What do you understand by number of states‘;énd‘ d]eﬁs};it‘y'yq‘f 5étate‘s”’gin ‘q‘ila‘ntum |

2. a)v What are dﬁft velo,city, mobility and conductivity ‘for‘ the eieétrons in metals? o
b) Copper has FCC structure unit cell, atomié mass = 63 ,‘SS»Agm/r‘ndvl and radius (R) =
0.13nm. Calculate (i) Packing density (i) Density of copper(iii) Atomic concentration
AR ‘ ¥ ‘ [2+2

- (iv) Fermi energy 8

- 3. a) A pure Si crystal that has sréf 11.9. ‘ : N

(i) What is the electronic polarizability due to valenée electrons per Si aftom?‘f ik

(i) Suppose a voltage is applied across Si crystal sample, by how much is the local field
- greater than the applied field. Given that the gléﬁs‘i‘t:yj;(‘)ff‘.S‘i atoms; N = fSXI‘OZf,atoms

perm’, &)= 8.85x10" 2 Fm!, S

b) What is loss tangent? Show that the power loss in dielectric 1nateria1 pérﬁhit*Vblumq

is the function of frequency of the applied ﬁeld‘a;r‘idloss‘ta:rigenfc.““ S

41

8]
BN

1249] |
(6]

[6] R

4. a) ”Why‘hard‘ magnetic material is preferred for making ‘p‘erman‘veﬁt magnet?‘vﬁxpl‘éin the

differences between diamagnetic, paramagnetic ‘and ferromagnetic materials with
- their suitable examples. e R T T
'b) What is Meisner effect? Explain the difference ‘betwéen‘: type-I and type-II
superconductor, L SR T e
5. a) Explainthe diffusion process in semiconductor and derive the Einstein relationship.
b) An n-type Si wafer has been dope‘d unifdrﬁﬂy- with 10" Arsen'ic;atoms per cm®,

- [2+6] .

18
8

Calculate its resistance and the position of the Fermi energy with respect to the .

intrinsic Fermi energy level By at 27°C. If this sample is further doped with 10%
Boron atoms per cm’, what will be change in its resistance? - ; N

| 6 é)‘ What is the width of the depletion regioh for pn junction Si diode that has been'doped

- with 10" acceptor atoms ecm™ on the p-side and 10%1:1_1’3 doner atoms on the n-side?

~ (T=300k). Also calculate width of _thedepl_etion region ineach side.
b) Derive the Einstein re];atibﬁsh'p‘showing the relation between electron diffusion co-
efficient in n-type semicoﬁductor and electron mobility. o
: ’ ' ‘ BT e o

" [6]

RGOS

[6]\_3 ER
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Subject: - Electrical Engineering Material (EE 502)
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks. 2 6 O
Assume suitable data if necessary.

Mass of electron, m, = 9.1x 10°' kg 1eV=16x10"J

h = 6.626x 10 Js k=138x10% J/K

Permittivity of Silicon, €= &, €, = 11.9x8.85x 10" F/m te = 1350 em*/V.s (at 300 K)

n; = 1.45x 10! emr? for silicon Na = 6,022 x 10% / mol

iy = 450 cm*/V,s (at 300 K)

. a)

b)

. a)

Prove that the energy of a particle confined in an infinite potential well is quantized.

Find also the expression for normalized wave function and draw graph for ¥ and
2

vl

Evaluate the probability that an energy state 3KT above the Fermi level will be

occupied by an electron.

What do you understand by infinite effective mass? Derive the expression for
effective mass of electron and show that it can be positive as well as negative, explain
with the help of E-k diagram.

Calculate the Fermi energy at 0 K for copper. Given its density as 8.96 g/cc and
atomic mass as 63.5 g/mol.

Define electric dipole moment and local electric field. Derive the Clausius-Mossotti
equation for electronic polarization, relating polarizability with permittivity.

b) What is loss tangent? Show that power loss in a dielectric material per unit volume is

a)

b)

the function of frequency of the applied field and loss tangent.

How does a superconductor expel magnetic field? Differentiate between type I and
type 1I superconductors.

Explain demagnetization of magnetic materials with the help of magnetic domain
formation. What is deperming method of demagnetization?

Classify different type magnetic materials and explain any two of them.
Differentiate between non-degenerate and degenerate semiconductor.

An n-type silicon wafer is uniformly doped with 10" antimoney per cm®. Where will
the Fermi level compared to its intrinsic Fermi level? Where will the Fermi level be

shifted if the sample is further doped with 2x10'® atoms per cm®?

A heavily doped N-side with donor concentration of 10'7 ¢cm™ and P-side with
acceptor concentration of 10'® cm™ are connected. Find

(i) Built in potential (V)
(ii) Depletion width (W,, Wn and W)

(iii) Electric field at metallurgical junction (E)
ok

(8]

(8]

[4]

[8]

(8]
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INSTITUTE OF ENGINEERING Level Full Marks 80

Examination Control Division | Programme BEL,BEX  Pass Marks 32

2079 Bhadra Year/Part II/1 Time 3 hrs.

Subject: - Electrical Engineering Material (£ 502)

AN N NN

Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. ,

Values of commonly used constants are given below:

Mass of electron, m. = 9.1x 10 kg ‘ " 1eV=16x10"J
h=6626x10 Js k=138x102 J/K
Permittivity of Silicon, =€, £, = 11.9x 8.85x 10"2 F/m te = 1350 cm?/V.s (at 300 K)
n; = 1.45x 10" em™ for silicon Na =6.022x 10% / mol

i =450 em?/V.s (at 300 K)

a) Starting from the suitable equation, prove that energy of an electron in infinite
potential well of width L is quantized and also derive the wave function for that
electron. -

b) A transmitter type vacuum tube operated at 1500°C has a'cylindrical Thorium coated
Tungsten cathode which is 5 cm long with diameter of 1.5 mm. Determine the
saturation current of vacuum tube if the cathode has emission coefficient constant of
3 % 10* Am?K 2 and work function of 2.6 eV. ' |

¢) If electric conductivity of potassium is 1.39 x 10° Sm/cm, calculate the drift mobility
of electron at room temperature. Molar mass and density of potassium are 39.5 and

0.91 gm/cc.

a) Explain how energy bands are formed in solids taking the example of N number of
Lithium atoms for the explanation.

b) Define local field inside a solids and hence derive the Clausis-Massoti Equation for
the solids.

¢) Graphically explain frequency dependency of polarizability.

a) What is a magnetic domain? Explain the behavior of magnetic domains in presence of
external field. ' v

b) How strong magnetic fields effect the superconductor? Derive the relation of critical
current in superconductor with necessary diagram,

a) Given that the density of states related effective masses of electrons and holes in Si
are approximately 1.08m. and 0.60m respectively and the electron and hole drift
mobilities at room temperature are 1350 and 450 cm?V"'S"! respectively. Calculate the

intrinsic concentration and intrinsic resistivity of Si. The energy band gap for Si is .

1.10eV. (T = 300K)

b) Explain the diffusion process in semiconductor and derive the Einstein relation for
diffusion process.

a) Calculate the resistance of pure silicone cubic crystal of 8 ¢cm® at room temperature,
What will be the resistance of the cube when it is dog)ed with 1 arsenic in 5 x 107 Si
atom? Take atomic concentration of Siis 5 x 10% e,

b) Explain how does temperature affects the formation of carrier concentration in
semiconductor. ’

¢) What is fermi energy? Explain its importance in semiconductor.

dokk

[6]
[5]

- [8]

(8]

(6]

[8]

[6]

(6]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Values of commonly used constants as given below.

m. = 9.1 x107'kg; h=6.65 x 10°)/s;

=450 cm?/v.s at 300k; =1.38 x102J/K;

=1350 cm’/v.s at 300k; £,=8.85 x1077

n=1.45 x10"cm for Silicon; mass of electron(mc)=9.1x10°'kg
=6.02x10%mol

1e=1350 cm’v(at 300k)

£~11.9 for Si

1ev=1.6X109]

a)

b)

Define Fermi Energy. What is the probability that an electron having energy less that
Fermi energy will occupy an energy level at absolute zero temperature? Show the
tadiation between population density N(E) and Fermi energy (Ep).

A 30 A° thick oxide layer of CuO separates two coppet conductors providing a barrier
height 10eV for the conduction of electrons in copper. Determine the transmission
coefficient if the energy of electron in 5eV. What will be the new transmission
coefficient if the thickness of CuO was reduced to 10A°.

Explain the formation of H, molecule using molecular orbital bonding theory. Draw
the necessary diagram also.

What is effective mass? How does it come into play? Derive the expression for
effective mass of electron and show that it can be positive as well as negative, explain
with the help of E-k diagram.

Explain, how thermal breakdown and electromechanical breakdown results in
dielectric breakdown in solids?

What is electric dipole moment? Derive the Claisius-Mossotti equation for electronic
polarization, relating polarizability with permittivity.

Explain the application of superconductors. What are the limiting factors for a
superconductor to remain in its superconducting state?

Define magnetic domains and Domain wall. Explain the behavior of magnetic
domains in the presence of external magnetic field with necessary diagram.

Why hard magnetic material is preferred for making permanent magnet while soft
magnetic material is used for high frequency appliances. Explain with B-H curves.

An n-type silicon wafer is uniformly doped with 10"° antimony (Sb) atoms per cm”.
Where will be the fermi level compared to its intrinsic fermi level? Where will be
positioré of fermi level if the sample is further doped with 2%10'® boron atoms
percm”. »

Subject: - Flecirical Engincering Material (FE503)

| Full Marks 180

|

Time _ |3hs. |

(8]

(4]

[6]

{6]

[4]

(6l

[4+4]

[2+4]

[6]

(6]



. a) Write short notes on: [4+4]

i) Degenerate and Non-degenerate semiconductor
ii) Direct and indirect band gap semiconductors

b) Explain the diffusion process in sémiconductor and derive the Einstein relation for
diffusion process. ' _ [8]

¢) Calculate the resistance of pure silicone cubic crystal of 1 cm? at room temperature.
What will be the resistance of the cube when it is doped with 1 arsenic in 10° Si atom?
- Take atomic concentration of Sj is 5x10% ¢m 3, [4]

%k ok
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Values of commonly used constants are given below:

Mass of electron, m,=9.1x 103 kg 1eV=16x10"J

h = 6.626x 10 Js k=138x10"% J/K
Permittivity of Silicon, € = €. €, = 11.9x8.85x 102 F/m je = 1350 cm?/V.s (at 300 K)
n; = 1.45x 10" cm™ for silicon Na = 6.022x 10% / mol

i = 450 cm?*/V.s (at 300 K)

. a)

b)

©)

b)

c)

Differentiate between classical and quantum mechanics with examples.

Define Degenerate state and Fermi energy. Derive an expression showing the
relationship between density of states and energy. ‘

A vacuum tube with a ¢ylindrical Thorium coated Tungsten cathode is 5 cm long and
3 mm in diameter. Estimate the saturation current if the tube is operated at 1400°C.
Given, the Emission constant is 3 Acm™K? and work function for Thorium coated
Tungstenis 2.6 eV. ;

What is linear combination of atomic orbitals (LCAO)? With the help of LCAQ,
justify that the “Formation of H, molecule is energetically stable”.

What is effective mass? Show that the effective mass is same as mass of electron in
vacuum, :
Differentiate between a normal conductor and a superconductor.

What are the different limiting factors for a superconductor to remain in its
superconducting state? Write some applications where superconductors are used.
What are the different types of polarization mechanisms? Explain briefly about each
of them.

How does thermal and electromechanical breakdown process lead to dielectric
breakdown in solid dielectrics?

Define magnetic dipole moment and atomic magnetic moment. Differentiate between
ferromagnetic material and ferrimegnetic material.

Justify that, “magnetization of a magnetic material occurs due to the growth of
magnetic domains along the direction of applied field”.

In an n-type semiconductor, the Fermi level lies 0.5¢V below the conduction band at
300 K, if the temperature is increased to 310 K, find the new position of Fermi level.

In doped semiconductors, show that the carrier concentration and drift mobility both
are highly dependent on temperature with necessary diagrams.

Find the resistance of a cubic pure silicon crystal. Find the resistance when the

Si-crystal is doped with one Arsenic atom in 10° Silicon atoms. If the sample is

further doped with 10" Boron atoms what will be the new resistance?

Differentiate between direct and indirect band gap semiconductors with examples.
ek

[4]

(8]

[4]
8]

(4]
[4]

[4]
[8]
[4]
[2+4]
[4]
[6]
[6]

[6]
(4]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions. o
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Values of commonly used constants are given below:

Mass of electron, m, = 9.1 x 103! kg 1eV = 1.6x101°J
h =6.626x 1034 Js , , k=138x10% J/K
Permittivity of Silicon, £ = ¢, £,=11.9x8.85x 102 F/m e = 1350 cm?/V.s (at 300 K)

n; = 1.45x 10" cm for silicon Na = 6.022x 10% / mol
Hn =450 cm?/V.s (at 300 K) '

. a)

b)

b)
c)

What is Thermionic emission and work function? Derive the Richardson’s expression

for the thermionic emission for Schottky effect.. ' - [8]
Calculate the Fermi energy level in copper at 0K, if its density is 8.96 gm.cm™ and
atomic weight is.63.5 gm.mol ™. What will be its new Fermi energy.at 15°C? [4]
“The effective mass of electron in Gold is 1.1 timies the mass of electron™. Justify, [4]
Define lattice and basis of a crystal structure. Draw the face entered cubic (FCC) unit v
cell and find the body diagonal and parking density. [2+6]
What is Meissner effect? Explain the difference between type I and type I
superconductors. [2+6]
What are different types of polarization in dielectric medium? How do electronic - -
polarization differ from orientational polarization? e . [4+4]
How «ean you demagnetize a magnetic material? Explain with the help of its B-H

curve. What type of magnetic material would you chose for electronic storage of
digital data? Justify. ' : [4+4]
Derive the relation for built in potential and depletion layer of a p-n junction. [4+4]

Given that the density of states related effective masses of electrons and holes in Si

~are approximately 1.08m, and 0.60m, respectively, and the electron and hole drift

mobilities at room temperature are 1350 and 450 cm?v™!8! respectively. Calculate the
intrinsic concentration and intrinsic resistivity of Si. The energy band gap for Silicon
is 1.10eV, T = 300K ‘ [8]

In a pure gerrhanium of 50g, 5ug of Arsenic is thoroughly mixed in molten form. The
density of germanium is 5.46 gem™ and atomic weight of Arsenic is 74.92 gmol™,
Find the total resistance -of a wire of such n-type material having length of lcm and

cross-sectional area of 2.25 x 10™cm? Take mobility of electrons in germanium =

3600 cm®Vis, : : ' [8]
What are degenerate and non-degenerate semiconductors? Explain.” ' [4]
What is minority charge suppression in extrinsic semiconductor? :N_._'_,...m_ [4]

sk
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Candidates are required to give their answers in their own words as far as practicable.

Attempt AU questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Values of commonly used constants are given below:

Mass of electron, m. =9.1x 16 kg 1eV=16x10"JF
h=6.626x107* Js k=138x10% YK
Permittivity of Silicon, £ = £ £, = 11.9x 8.85x 10 F/m i = 1350 em?/V.s (at 300 X)

n; = 1.43%x 16%% em® for silicon

N, = 6.022 x 106%* / mol

Hr = 450 cm*/V.s (at 300 K)

. a}

Explain the significance of operators in quantum mechanics. How do you calculate

the expected energy value of a particle represented by w(x,t) confined at a boundary

of O to L?

Explain the thermionic emission in metal. Using image charge method, derive an

expression of emission current density for Schottky effect.

Calculate the lattice constant, face diagonal, body diagonal and packing density of

body centered cubic (BCC) crystal unit cell.

Drift mobility of conduction electron is 43 cm®V''s™ and mean speed is 1.2x10%ms™.

Calculate the mean free path of electrons between collisions,

How does a superconductor expel all the magnetic lines of force at T<Tc?

How does Meissner effect help to differentiate superconductor as type-I and type-11?

Explain in brief.

Explain how?

(i) If the spacing between parallel plates of a capacitor is less, the dielectric
breakdown will occur soern.

(ii) Average dipole moment in dipolar polarization depends on temperature.

Distinguish between ferromagnetic and anti-ferromagnetic materials. Give an

example for each class of material.

Explain about the applications of soft magnetic materials.

The density of states related effective masses of electrons and holes in silicon are

approximately 1.08m, and 0.6m, respectively. The electron and hole drift mobilities at

room temperature are 1350 and 450 cm®V7s? respectively. Calculate intrinsic

corncentration and intrinsic resistivity of silicon at T = 300K. The energy band gap for

silicon is 1.1eV.

Explain how does the band bends in semiconductor.

Describe the Direct and indirect recombination process between an electron and hole

in semiconductor with necessary diagrams.

What is PN junction? Derive the relation for built in potential and depletion layer of a

PN junction.

Find the resistance of p-n junction Germanium diode if temperature is 27°C and

I, = 1A for an applied forward bias of 0.2 Volt.

Explain the importance of Fermi energy level in semiconductor.

skl

[4+4]
[2+6]
[4]

4]
4]

[4]
[4:2]

(4+1]

El

[8]
[4]

[4]
8]

[4]
[4]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

 Mass of electron, me=9.1%10° kg -

lev=1.6*1G"J:

h=6.624*107%JS; R S XUl
oty = 11.9%8.85*10™ F/m forSi n=145*10' fem’ for Si)
4= 1350cnvs. at 300K it = 450 em’/v.8. at 300K

T Ny =6.022¢10% fmol

‘_,e'=f]'_6’i=j0‘-19c T

a) What is tunneling in quantum mechanics? Explain with necessary mathematical
expression, the nature of wave function in different regions in case of tunneling.

b) Calculate the Fermi energy level at absolute zero for the copper having electron
_ concentration of 8.43><1028m'3. ) :
¢) X-rays of wavelength 0.9 A° fall on a metal plate having work function of 2 eV. Find
the wavelength associated with emitted photoelectrons.

a) Drift mobility of conduction electron is 43 em?/V.s and mean speed is 1.2x10% mys.
Calculate mean free path of electrons between collisions.

b) What is Meisner effect? Explain the difference between type I and type II super
conductors.

¢) For silver with Epg=5.5eV and @=4.5 ev, calculate the toal number of stafus per unit

volume and compare this with atomic concentration of silver. Density and atomic
mass of silver are 10.5 g/cm3 and 107.9 g/mol respectively.

a) Define magnetic domain and domain walls in magnetic materials. Explain in brief

(8]
4]
4]
[4]

[2+6]

(4]

about losses that would occur in magnetic materials. [2+4+2]

b) Define local field in relation to polarization. Derive the Clausius-Massoti Equation for
ionic polarization, relating polarizability with the permittivity.

a) Ann-type silicon wafer is uniformly doped with 10'6 antimony atoms per cm’. Where
will be the Fermi level compared to its intrinsic Fermi level?

b) Explain the diffusion process in semiconductor and derive the Einstein relation for
diffusion process.

a) Define p-type semiconductor. Derive an expression for minority carrier suppression
and hence prove that the conductivity in p-type semiconductor is mainly due to the
hole.

b) If it is desired to raise Ferrai level to 0.7 eV above the intrinsic Fermi level at room
temperature, what type of dopant is to be used? Also determine its doping level if the
used intrinsic semiconductor is silicon.
with 107cm™ boron atoms. Calculate the electron and hole concentrations in the
semiconductor.

c) An n-tyPe semiconductor doped with 10" ¢cm™ phosphorus atoms has been doped

ok

(8]

(6]

[10]

[8]

(4]
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v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
v’ The figures in the margin indicate Full Marks,
v’ Assume suitable data if necessary.
v’ Values'of commonly used constants are given below: ‘
Mass of eleciron, mq < 9.1¥10" kg; - lev=1.6*10"7.
h=6.624*10" Js; | - K=1.38%0P gk
Eor=11.9%885*I0 Fimfor St w=145%10° fons® for Si)
pe = 1350 cni’/.s. at 300 - m=450cm’hs. at 300K
_e-‘:j,gijo'?c B  Ny=6.022%10% /mol
1. a) Starting from the suitable equation, prove that the energy of an electron that is
confined in an infinite potential well of width L is quantized. [8]
b) An electron is confined to an infinite potential well of size 0.1nm. Calculate the
ground energy of the electron and radian frequency. How can this electron be putto .
the third energy level? - [4]
2. a) Derive Einstein's relation between mobility and diffusion co-efficient. Also define the
terms electron mobility, conductivity and resistivity. [5+3]
b) Explain the concept of effective mass in crystal with necessary mathematical
‘expression, v o [6]
3. a) Define polarization. Derive the Clausius-Massoti equation showing the relation
between relative permittivity and electronic polarizability. ‘ [8]
b) -Describe how thermal breakdown and electromechanical breakdown results in
dielectric breakdown in solids. (4]
¢) Classify the magnetic material based on magnetization and explain each of them
briefly. : [8]
4. a) Explain how strong magnetic field effects superconductor, ' ' [4]
b) Describe the phenomenon of generation of electrons and holes, and conduction in
semiconductor. Also derive equation for conductivity. [6]
¢) How band bending occurs in semiconductors? Derive Einstein relationship. [10]
5. a) A gn junction semiconductor has resistivity of 5Q cm. If mobility of holes is 450
cm’/Vs, and electron mobility is three times the mobility of holes at room
temperature, find
i) Built in potential : ,
if) Depletion width that lies in n-region and p-region respectively
iii) Built in electric field at x=0. [6]
b) Calculate the resistance of pure silicon cubic crystal of lecm® at room temperature.

What will be the resistance of the cubic when it is doped with 1 arsenic in 10° silicon

atoms and 1 boron atom per billion silicon atoms? Atomic concentration of silicon is

5%10%cm”, n=1.45%10%m?. (8]
o gk




. i
R

13

INSTITUTE OF ENGINEERING Level BE Full Marks | 80
- Examination Control Division | Programme | BEL, BEX Pass Marks | 32

;
{

St
!

TRIBHUVAN UNIVERSITY “Exam.

2075 Ashwin Year/Part | 11/1 Time 3 hrs.

Subject: - Electrical Engineering Material (EE502)

AN N NN

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
Values of commonly used constants are given below:

Mass of electron, m. = 2.1x 10° kg 1eV=1.6x10"J
h=6.626x103Js k=138x102JK
Permittivity of Silicon, €= & &= 11.9x8.85x 10 F/m ge = 1350 em?/V.s (at 300 K)

1 = 1.45 % 10*° cm™ for silicon

Na = 6.022x 10% / mol

1n = 450 em?/V.s (at 300 K)

a)

b)

b)

Derive the time independent Schrodinger’s equation, starting with classical wave

. . X . . .
equation, y = Asin 211(& - —7:) , where notations have their usual meanings. [8]

Find the probability that an energy state 5KT above the Fermi level will not occupied
by an electron. 4]

Draw a neat diagram of face centered cubic (FCC) unit cell crystal structure for
copper and find

(i) Number of atoms per unit cell

(ii) Packing density

(iii)Atomic concentration if radius of copper atom is 0.128 nm A

(iv)Density of crystal given that atomic mass of Cu is63.55¢g mol” ’ [8]
What is an effective mass of a free electron? Show that effective mass of a free
electron is equal to mass of free electron in vacuum. : [1+3]
What is local field in polarization? Derive the Clasuius- Massotti equation for
electronic polarization. [8]
Differentiate between Ferro and Piezo electricity. [4]
Explain the significance of hysteresis loop while selecting materials for preparing
magnetic materials. [4]
Explain the domain theory of magnetism in detail. . [6]
Define superconductor, critical magnetic field, and critical current density. 4]
Explain how donor dopants contribute electrons in conduction band in n-type
extrinsic semiconductor. Also prove that o =nep, where symbols have their usual
meanings. ' (81
A silicon wafer is uniformly doped with 10'® Boron atoms per cm’. Where will be the

Fermi level compared to its intrinsic Fermi level? Where will be the Fermi level is
shifted if the sample is further doped with 107 antimony atom per cm’? [6]
Explain the diffusion process in semiconductor and derive the Einstein relation for
diffusion process. (8]
Derive an expression of a built-in potential and depletion width of a pn juriction with
necessary diagraim. [8]

K
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b) Prove that the energy of a particle confined in an infinite potential well is quantized.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. o

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Values of commonly used constants are given below:

Mass of electron, me =9.1x 103! kg ' 1eV=1.6x10"7J
h=6.626x10Js ~ k=138x103 J/K
Permittivity of Silicon, £ =&, £, =11.9x8.85x 10"2 F/m e = 1350 cm?/V.s (at 300 K)
n; = 1.45x 10" cm? for silicon | Na = 6.022x10% / mol

Fiu = 450 em¥/V.s (at 300 K)

a) Calculate the temperature at which there is 98% probability that a state 0.3 ev below
the fermi energy level will be occupied by an electron. [4]

[8]

~ Also find the expression for normalized wave function.

a) Draw face centered cubic (FCC) unit cell and find body diagonal and packing denéity. [6]
b) The conductivity and drift mobility of copper conductor is 63.5*10° s/m and’ 43
* cm’/v/s. Calculate Fermi level for copper conductor. . ' [4]
a) Show that the dielectric loss per unit volume is a function of frequency of the applied
field and the loss tangent. R ' [6]
b) What do you mean by piezo-electric materials? Explain piezoeleétric effect in terms
of polarization. [4]

a) On the basis of magnetic vector, explain the ferromagnetism, ferrimagnetism and
antiferromagnetism. - _ [4+2]

- b) What is Meissner effect? Explain the difference between type I and type II

superconductors. Type II superconductor is also called hard superconductor, why?  [2+4+42]
a) Differentiate between non-degenerate and degenerate semiconductors. _ [6]

b) What is Built-in potential and depletion width? Derive the expression of these with
‘necessary diagram. : [6]

¢) Calculate the resistance of pure silicon cubic crystal of 1 cm® at room temperature.
What will be the resistance of the cube when it is doped with 1 arsenic in 10 silicon
atoms and 1 boron atom per billion silicon atoms? Atomic concentration of silicon is
5%10% cm?; ni = 1.45%10'° ¢m-3. | [8]

a) Calculate the diffusion coefficient of electrons at 300K in n-type silicon
semiconductor. Also find current density if electron concentration gradient is 10°
electrons per centimeter. ’ [4]

b) Obtain the expression to evaluate built in potential and width of depletion layer of p-n
Jjunction with necessary diagrams. ' [10]

Hkk
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Candidates are required to give their answers in their-own words as far as practicable.
Attempt All questions.

The figures in.the margin indicate Full Marks.

Necessary Graph is attached herewith.

Assume suitable data if necessary.
Value of commonly used constants are given below:

‘Mass of electron, m. =9.1x 10'3‘ kg 1eV=16x10"7J
h=6.626x 10° 34 Js k=138x102 J/K
Permxttmty of Silicon, £ = £ €, = 11.9x8.85x 102 F/m e = 1350 em?*/V.s (at 300K)

=1.45x 10' em™ for silicon N, = 6.922 x 10%* / mol

m =450 cm?/V.s (at 300K)

2)

Explain the importance of quantum mechanics. Differentiate between classical and

. quantum mechanics with suitable examples.
b)

In the photoelectric .experiment, green light, with a wavelength of 522 am is the

“longest wavelength radiation that can cause photoemission of electron from a clean

b)

" sodium surface Calculate the work function of sodium. If ultraviolet radiation with a

wavelength 250 nm is incident to the sodium surface, what will be the kinetic energy

~.of the photo-emitted electrons?

-.What happen when inter-atomic separation between two helium atoms is very less?
“Describe on the basis of formation of bonding and antibonding molecular orbital.

/3
M } where, N is
PN, '
the number of atoms per unit cell, M is atomic weight, N, is Avogadro's number and
p is density of crystal material.

Prove that for a simple cubic structure, the lattice constant: a =[

Define local electric field and derive clausius-massotti equation.

The number of electrons per unit volume of Silicon is 6x10%cm™, Calculate:
1) Electronic polarizability due to valence electrons per Silicon atom.

ii) If the Silicon crystal sample is electrode on opposite faces, by how many times the
local field 1s greater than the applied field?

What is a domain wall? How does a domain wall motion occur?

Explain about the applications of soft magnetic materials.

(8]

4]

(6]

(4]
o]
4]

6]



5. a)
b)

c)

c)

A superconductor in its superconducting state expels all the magnetic lines of forces,

Jjustify. ' ,
Explain how carrier concentration of an n-type extrinsic semiconductor depends on
temperature with necessary diagram and graphs.

Four micrograms of antimony are thoroughly mixed in molten form with 100 gms of
pure germanium. Find the density of antimony atoms, density of donated electrons
and the total resistance of a bar of such n-type material of 2 cm long, 0.012x0.012 ¢cm
in cross-section. Take, density of Ge = 5.46 gm/em® and . atomic weight of
Sh=121.76. : L ' :

The current density in semiconductor devices is affected both by diffusion and
drifting of electrons and holes, justify, | | ‘

Sample of silicon wafer is doped with 10** Antinomy atoms/cm’. Find the carrier
concentrations, its resistance and the shift in Fermi level from its intrinsic Fermi level
at 27°C. If this sample is further doped with- | 02-2‘Boron'atoms’/cm’,vwhat will ‘be the
change in its resistance. S e -
Show that in n-type semiconductor minority carries concentrations are suppressed.

Lt
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Figure: ;’og—log plot of drift mobility versus temperature for n-type Silicon sampl;.
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v Candidates are required to give their answers in their own words as far as practicable.
v Artempt All questions. '
v The figures in the margin indicate Full Marks.
v' Necessary Graph is attached herewith.
v
v

Assume suitable data if necessary. |
Values of commonly used constants are given below: |

Mass of electron, m. =9.1x 10 kg C1eV=16x10"7

h=6.626x10%Js & o | k=138x10% K
 Permittivity of Silicon, £= & €= 119x8.85x 102 Fim i = 1350 em?/V.s (at 300K}
n; = 1.45x10'® em for silicon S Na = 6.022x 107 / mol

fx = 450 cm*/V.s (at 300K)

1. @) ,‘Deﬁne population densxty ” ;Px;oyé.éﬂmt fermi energy in a metal is independént of -
temperature and depends only in its electron concentration. : [2+6]
b) Consider a Al-Cu thermocouple pair, Estimate the potential difference available from -
this thermo-couple if one junctions is held at 0°C and other at 100°C. G
Metal | Fermi Energy, EF (eV) | Constant (X) | ’
Al 11.6 2.78
Cu 7.0 | -1.79 |
2. a) Explain how energy bands are formed in solids taking the example of N number of Tk
% ¢ Lithium atoms for the explanation. - ' - - [6] T
b) Drift mobility of conduction electron is 43cm?V"'S™! and mean speed is 1.2¥ 10 ms™.-
" Calculate the mean free path of electrons between collisions. '

Show that dipolar polarization is a temperature dependent parameter.

Determine electronic polarizability due to valence electrons per Si:atoms. If the
sample is supplied by a voltage on its electrode by how much is the local field greater
than the applied field? Take €, = 11.9 and number of Si-atoms per unit

volume = 5x10° m>. - BRI
. a) Differentiate between ferrimagnetic and ferromagnetic materials. - A 1] I
b) What is Meissner effect? Differentiate between type I and type Il superconductors. ]

5. a) Explain how donor dopants contribute electrons in conduction band in n-type
" extrinsic semiconductor. Also prove that ¢ = nep where symbols have their usual o
‘meanings. ' . B () I

Describe the importance of determining Fermi energy in semiconductor materials. [6] o

, The density of states related effective masses of electrons and holes in siliconare [
approximately 1.08me and 0.56m, respectively. The electron and hole drift mobilities
at Toom temperature are 1350 and 450cm’V'S™ respectively. Calculate intrinsic
concentration and intrinsic resistivity of silicon. The energy band gap for silicon is
1.1ev.

6. a) An n—ty?e semiconductor doped with 10'%cm™ phosphorus atoms has been doped with
10"%cm™ boron atoms. Calculate the electron and hole concentrations and

conductivity.
b) Explain how does the temperature affect the formation of carrier concentration in :
semiconductor? , {61 -
) Differentiate between si and GaAs with their respective E-k ourve. 6]

Ehk
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. _ )

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary. :

v Values of commonly used constants are given below.

v Mass of electron,m=9.1*10%kg; 1lev=1.6%10 154

v h=6.65*10"s; k=1.38*10%1/k;

¥ Permittivity of silicon=g,e,=11.9*8.85*10°°F/m
¥ np=1.45 *10°°/cm?® for silicon; U.=1350cm’/v.s(at 300K)

v uy=450 cr’/v.s{at 300Kj; Ny=6.022*10%/mol

1. a)- What do you understand by number of states and density of states in quantum

mechanics? Derive appropriate expressions for them.
b) A transmitter type vacuum tube operated at 1500°C has a cylindrical Thorium coated

* Tungsten cathode which is 5 cm long with diameter of 1.5 mm. Determine the

" ‘$aturation current of vacuum tube if the cathode has emission constant of 3x10%Am"
22 and work function of 2.6eV. , ‘

o2 a) Dcﬁne and éxplain" the effective mass of electron within 2 crystal. How do you

(. tinderstand negative and infinite mass of electron?

'b) For silver with Ero = 5.5ev and ¢ = 4.5 ev, calculate the total number of states per unit

volume and compare this with atomic concentration of silver. Density and atomic
mass of silver are 10.5g/1::m3 and 107.9g/mol respectively. :

“ 3, a) D_qﬁne local field in relation to polarization..Derive the Clausius—Mas'sottiv equation
‘ for ionic polarization, relating polarizability with the permittivity. -

_b) Name the field of application of differén,’.;iytypgs of .d_i‘ele_ctﬁc materials. L

4, a) Classify the magnetic material based on magnetization.

~b) What type of magnetic material would you chose for electromagnetic relays? Justify.
5. a) For a specimen of V3Ga, the critical fields are 0.176T and 0.528T for 14K and 13K

respectively. Calculate the critical temperature. Also calculate critical fields at 0K and -

4.2K. o .
b)- What is diffusion? Derive Einstein relationship for an n-type semiconductor.

¢) A silicon ingot is doped with 10'6 arsenic atoms/cm”. Find the carrier concentrations

conductivity of the sample and the shift in Fermi level from its intrinsic Fermi level at
27°C. - . | : _

6. a) Suppose a P-N junction is created on silicon wafer at room temperature. If the donor
level on N-side is10!7 ¢m™ and acceptor level on P-Side is 10 6 om™ calculate built in
potential (V,) and depletion width (Wo). :

b) Calculate the resistance of pure silicon cubic crystal of 1 cm at room temperature.

What will be the resistance of the cube when it is doped with 1 arsenic in 107 silicon

atoms and 1 boron atom per billion silicon atoms? Atomic concentration of silicon 1s
5%102cm™, ny = 1.45%10"%cm™.

¢) What are energy bands? Distinguish between a conductor, an insulator and a

semiconductor on the basis of energy diagram. Write two characteristic features t0

distinguish between n-type and p-type semiconductors.
ok %k

Subject: - Electrical Engineering Material (EES02) - -

18]

4]
[6]
4]

[6]

M

[6]
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(6]

(6]

(6]
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Candidates are required to give their answers in thelr own words as far as practlcabie
Attempt All questions. ,
The figures in the margin indicate _F_'_L_t_ll_]‘_l_@r_l_gg
Assume suitable data if necessary.
. Values of commonly used constants are given below.
Mass of electron ,m,=9.1%*10%kg; 1ev=1.6%10")

h=6.65*10"%s; k=1.38*10"/k;
-Permittivity of silicon=eqe,=11.9*8.85*10°*F/m
Np=1.45*10%/cr?’ for silicon; - p.=1350em*/v. s{at 300K
Hr=450 Qm?/v.\s(at,%gmk’], - Ne=6.022 *10%/mol

a) Define Ferrm Energy What is the probablhty that an electron havmg energy less than
Fermi energy will occupy an energy level at absolute zero temperature? ] Determine the -
expectation value for any property of a partlcle described by a wave function'¥. [81 )

- b) An electron is confined to an infinite potential well of size 0.1 nm. Calculate the
o rground-energy of the-electron: 'and radlan Erequency How ‘thls electron can: be: Wt fo

b

. the third energy level? ‘ 4]
a) ‘What is ‘effective mass? The: electron at the top of vaience band is sald to have -

- negative effective mass: Explam W1th the. help of E—k diagram. LA [2+4]
b) Formation of Hy molecule is:more stable than. the fonnatmn of Hi: molecule Justlfy
+with the help of electron energy wersus. inter-atomic separation between H-atoms.. . (6]
. @) Show that the dielectric loss per unit volume is a functlon of frequzncy of the apphed 3 o
- field and the loss tangent SRR = : [_6]
- b) Describe’ how thermal breakdown and electromechamcal breakdown results in =
d1elecmc breakdown in solids. - ; : - 41
c) Based on magnetlzatlon vector, explam the d1amagnetlsm, ferromagnetlsm and
femmagnetisms . . : : [8]
a) Explam how strong magnetic field effects superconductor Derwe the relauon of
critical current in superconductor with necessary diagram. - 18]
b) How band bending Geeurs in semiconductors? Derive Einstein relationship. - [’1'0]- ‘
¢) Ifitis desired that the Fermi-level is to be raised to 0.1 eV above intrinsic F enm-level
at room temperature, what type of dopant is'to be used? Determine its doping level. (6}
@) Present a comparison between Si and GaAs sem1conductors with the help of their
basic properties and E-k diagram. ~~ ©° (6]
b) Demve the expression of a bullt—m potential and depletmn width of a pn junction with
necessary diagrams. : 8}

o
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"~ v Candidates are required to give their answers in their own words as far as practicable. -
v Attempr AUl questions. . . . ARSI L ’ o
v The figures in the margin indicate Full Marks:
v Assume suitable data if necessary. = oA
 Vaiues of commoniy used constants are given below.
Mass of ele:traﬂ,'m,:a-i*m‘?‘kg; 1ev=1.6%10%
h=6.65*10%s; L k=1.38%10%k
" Permittivity of silicon=eoe~11.9"8.85* 10 F/m .
np=145*10°/cr?’ for sificon; - =1 250cr’/v.slat 300K)
sned50 e us(at 300K Na=6:022%10%mol .-

LLR NS

oy

. a) Whatis dens_ity:'of Stétésf?ﬁ.Dés'éﬂbé_’: :
" predict number of energy states being o

o

b) A 3nm thick oxide layer of CuQ separa ductors pr
" height of 10eV for the conduction of electrons in
" v coefficient if the energy of electron. is5¢]

- coefficient if the thickness of CuO was reduce

1o lnm.

\

~ 9. a) Ifelectrical conductivity of potassium is 1 3910° Smylem; calculate the drift mobility

" of electron at room temperature. Mqlar.-n;ass' and density of potassium are 39795_‘ and,

© 0.91 gm/ce.

b) Taking the 'fefereﬁéé:@f rformaﬁorizoﬁLit}ﬁurﬂ:.&,(bi')‘,-sdlid' ﬁ‘din’N’Lithiumat@mé explain -

~Clearly ihow;theconﬁnﬁous'éne:rgy ‘band are formed in the solid metal. - -

. 3.-a) Derive the mathemétical relation showing the relation bétweén ionic polarization: and

relative permittivity, using ClauSisfMassotti equation.

~ b). What is ferroelectricity and piezoelgctrigity?._Wxite their .siifrlilaﬁties a.ndAdiffijx;epces. _' S

. -4, a) Classify magnetic materials based on their rrfl_glgnetig sﬁééeptibilities. Whaf is‘,thgjbaé'ic‘ IRE

difference betweeh ferromagnetic and ferrimagnetic material?

- b) Explain how 'strq;lg magﬁetic field effects_f supercondu_ctc;r. '_Deriv_e the. rf:latipn of

critical current in superconductor with necessary diagram. ..
¢) Describe briefly about domain theory of magnetism. AR
5. a) Describe the importance of Fermi energy. Also differentiate between a dsgg:ﬂerate and
a non-degenerate semiconductor. o T B o
'b) What is PN junction? Derive ths relation for built in potential and depléﬁon layer ofa
* PN junction. : S LTI e
6. a) ‘Calculate the diffusion Vcoefﬁcieﬁt;of electrons at 30°C in silicon doped~ with 10"

Arsenic atoms cm’. Given that the drift mobility of electron with 10" cm'3 dopants is

1300 cmz\/"ls'l.

b) The effective density of states at conduction band and valence band are 2.9%10'"° cm™

and 1.1%¥10" cm™ respectively. Calculate the intrinsic concentration and_intrinsic ¢

resistivity of silicon at 300 K temperature.

per conductors providing a barrier
'cbpﬁer,lf)f.etérminéfthe"transmi_ssion L
. What will ‘be <;tlle:,.nevy:,¢trgp§mis§ion e
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Compute the intrinsic concentratlon and mtrmsm remsﬁwty of )
that: . m! ¥=1. OSme o Me= 1350 em?/V.s . mp* =0. 6m, _*;»:5 =450, _ ‘
, Where m.* and my* are effectlve masses of electron and holes respect1 v ely and Le -and uh

~are ‘electron and hole duft moblhty s respectwely The ba.nd gap. of Slllcon =LleVor @

7. 2) Find the resistance of 1 cm® sﬂlcon crystal doped w1th arsenic, the dopmg densny 1s sucha;

o that every Arsemc atom sites every 10° silicon atoms. Atomic concentration of silicon is = -
5x10% cm?, nj = 1x10'° em®, p, = 1350 em®V™'s™ and py, = 450 em?V''s”. Find the .
resistance if the above silicon sample is further doped with Boron, the doping density is -

- such that every Boron atom sites every _;hcan atoms. 8] -

.'b) Prove that the position of Ferrm level is near the middle of band gap in pure sﬂ:con '
semiconductor. - g ‘ , 7 ‘ [6]

dependent on temperature, Jusufy ‘ ;;»,j. .
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. = o ‘ )
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
 Values of commonly used constants are given below.
Mass of electron ,m.=9.1%10%kg; - 1ev=1.6%10"J
h=6.65*10"Js; o k=1.38*1071/k;
Permittivity of silicon=go€=11.9*8.85*10°*F/m
no=1.45*10""/cr?’ for silicon; pt,=1350cm’/v.s{at 300K) ‘
=450 cm*/v.s{at 300K}); N,=6.022*10%/mol | K
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a) Derive the relation of energy level ‘inside a potential well of width L. Show

" mathematically that energy level in a copper wire of length L is quantized similar to
energy level inside a potential well. ‘ :

b) An electron is confined in an infinite potential well. The length of confinement is 0.01

nm. Find the energy and wave function of electron at third energy level.

[y
.

Derive the expression for effective mass of electron and show that it can be positive

The width of energy band is typically 10ev-calculate:

i) - The density of states at the center of the band

i) The number of states per. unit volume within a small energy range KT above
the center. ' - ' ‘ ‘ .

Derive Clausis Massoti equally showing the relation between electronic polarization
‘and relative permittivity. , . T

erive the relation for average dipole energy of Hel molecule when it is applied with
- electric fied of magnitude E. a - :

.¢) Calculate the intrinsic conductivity and resistivity of Ga As at room temperature. The
intrinsic concentration electron mobility and hole mobility of QaAs are 1.8x10° per

cm™, 8500 cm? v''s™ and 400 em? v's? respectively at 300K. -

4, a) Based on magnetization; differentiate between feromagnetism, ferrimagngtism,
antiferrimagnetism and paramagnetism. : j

| b) Explain the significance of hysterééis‘ loop while selecting materials for preparing

- magnetic materials.

5. 2) What is critical current? Prove that the critical current decreases linearly with the
increase in applied field for a wire. :

b) A pn juction semiconductor has resistivity of 50-cm. If mobility of hole “is
- 450 cm?Vls? and electron mobility is three times the mobility of hole, At room
temperature , find (i) Built in potential (ii) deletion width that lies in n-region and p-
region and (iii) Built in electric field at x = 0 (Given m = 1.45%10" cm” at T=300K,

g, = 11.9 for si). ' | :

6. a) "What is miﬁority carrier suppréssion? Prove electron concentration and conduction in

 n-type semiconductor is defined by impurity donor. V _
b) Derive the relation for ﬁnding‘Vthe”éon‘cehtr‘ation‘of electron in an 'e).(trinsic semi-
“ieonductor. o ‘ : o
¢) Whatis minority charge suppression in extrinsic semi-conductor?
ek

(8]
(4]

(8]
[4]

(6]
(4]

4]

[4]
4

i8]

(8]

(8]

(6]
(41
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Values of commonly used constants are given below. o
Mass of electron ,m=9.1*10%kg; 1ev=1.6%10"4
h=6.65*10"%)s; k=1.38*10%)/k;
Perm;ttiwry of silicon=eos,=11.9%8.85*10*F/m
w=1.45*10°%/cm? for sificon; " Un=1350cm’/w.s(at 300K)
uh~450 cm*Av.s{at 360K); . Nﬁzs 022*10%/mol

k&%&«k

1. &) From free electron theory of metal show that E-K dlagram is parabohc Also show

the energy of electron in a linear metal is quantized. - A4y
b) Find the wavelength of an electron accelerated by 100V, - R 4]
2. a) Explain with neat dmgram how energy levels are filled and different energy bandsare -
h fo*med when N ﬁumbers of Lithium atoms: are brought together. - [6]

ulate the-lattice ‘constants, face: dlagonal body diagonal and: packmg densrcy of = -
/ cmtexed cube (BCC) crystai unit cell. - _ T {4]

Vhat are the different types-of dielectric breakdown? Explain any two of them. - '.:-._:[4]_

Explam mathemamcally “how  relative perrmttm_ty is related w1th electmmc
olarizability using Clausius:Massoti equation. : : | '.”“-‘.'?‘3?'-[6]

grystalof iron created magnetm field-around it but a pwce of iron doesn t why? B i.'f-[6]
b How hysteresis loop plays an unportant role in class1fymg magnetw materials?

Explain. v ‘ , [4]

5. a) Define Critical magnetic field and Critical current m a super-conductor with -

| ‘mathematical relation involved. - , ‘ ‘ 8]
b) What is reverse saturation current in pn junction seinlcondmtor‘? ‘ o 41

6. -a) Derive the Einstein relationship showing the relation between electron d1fﬁ1s10n
' - co-efficient in n-type semiconductor and electmn mob111ty ' - [8].

b) Explain how PN junction is formed when n-type and p-type semmonductor are brought :
together. Derive the relation of built-in-potential of a PN junction. . ‘ [6] -

7. &) Calculate the resistance of pure silicon cubic crystal of 1 em’ at room temperature
. What will be the resistance of the cube when it is doped withlarsenic in 10° silicon '
atoms and 1 boron atom per million silicon atoms? Atomic concentration of sﬂmon is ,
5%10% cm . Use other required data from above given list. : . - [8] .

b) An n-type semiconductor doped with 10'%cm™ phosphorus atoms has been doped with :
101 cm™ boron atoms. Calculate the electron concentration in “the semlconductﬁr , [4]

#ekook



Examination Control Division | programme ;i "per s Marks 32

JeEM——

TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level

R I
BB

tep

- Pu

L

Wblarke 59

BEL,BEX,

2080 Bhadra Year/Part 1I/1 Time 3 hrs.

Subject: - Electronics Device and Circuit (EX 501)

RN

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Ei wll Marks.

Assume’suitable data if necessary.

1. Consider the circuit below for which R = 10kQ. The power supply V'has a dc value of
10V on which is superimposed a 60 Hz sinusoid of 1-V peak amplitude. Calculate both
the dc voltage of the diode and the amplitude of the sine wave signal appearing across it.
Assume the diode to have a 0.7V drop at 1 mA current and n=2. [4]
2. What'is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit
diagram and IV characteristics curve. [5]
3. What is dc load line in diode? Write its significance. [3]
4. Describe in brief the operation of BJT as a switch with necessary diagrams. (4]

5. Why voltage divider biasing is called B independent? Design a voltage divider type DC

10.

11.

12.
13.
14.

biased CE amplifier to obtain B independent biasing. Use appropriate guidelines to

support your design. Given parameters are: Ve =24V, Ic= 1.5mA and p = 150. [2+6]
Draw the ac equivalent circuit for a CE amplifier (emitter resistor unbypassed) and derive
the expressions for voltage gain, input impedance. [4]
Describe the construction and working principal of DMOSFET with the help of drain
characteristics curve, transfer characteristics curve and mathematical expression. (8]
A JFET amplifier with a voltage divider biasing circuit, has the following parameters:
V, = -2V, IDSS = 4mA, RD = 910Q, Rs = 3kQ, Rl = 12 MQ, R2 = 8.75 MQ and
VDD =24 V. Calculate ID and VGS, VDS. [8]
Draw the circuit diagram of transformer coupled class B push pull amplifier and its
corresponding characteristics graph. And, show that the maximum efficiency is 257%. [2+2+4]
Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB
bandwidth of the amplifier. Write its applications. [6+2]
Explain the working principal of Wien bridge oscillator with necessary expressions and
circuit diagram. [4]
How can we use astable multivibrator for the generation of square wave? [4]
Design a 5V to 20V variable dc voltage regulator using LM317. {4]
Draw a standard series DC voltage regulator circuit and find its voltage stability

factor (Sv). [2+6]
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1. A diode conducts ImA at 20°C. If it is operated at 100°C, What will be its current? Given

data are = 1.6 and negative temperature coefficient value = -2.2mV/°C. 16}
9 Determine the range of values of Vj that will maintain the Zener diode of the figure below
in ON state. [6]
. R :
frviiged

* m%fv}‘ T ; !
f\}

Vi

3. Draw the small signal model of CE amplifier and derive the expression for voltage gain

and input resistance for CE amplifier using emitter bypass capacitor. [2+3+3]
4, Explain Transistor asa Switch in cutoff and saturation region. [4]
5 Determine the dc collector current Icq and collector emitter voltage Vceq for the
following circuit. Given B = 100. [4]
Re=3k Q
_/\/V\/
"Rp =100k Q +
I—'\/ = 10V
Vgp=3V ’i’ l - * _L”'

8

6. Describe the construction and working principle of n-channel Enhaﬁcemént MOSFET ‘
with the help of necessary diagram and characteristics curve. [8] |




7 The n—channel JFET in the. figure belpw has Iugs = 18mA and Vp= -5V. Detenﬁine the -

values of Ip and VDS

ko § C
! ‘ » wE IV LR

§ 135Kn ‘
:er e

- d?m' 155;(:2

i

8. How can we eo]ve the cross-over distortion in Class B ampﬁﬁer? Calculate the ‘g"én.éra!‘
 efficiency of class B push-pull Amplifier. ‘

9, Explain the classifzcatlon of amplifiers according to operatmg reglop o

10. Draw the circuit diagram of LRC ¢lass A mne‘d ampllﬁer and 1€s ﬁcquenay vreispOﬁSe .
| B

graph. And show that Bandmdnh I/R(‘

11. Explain the workmg pnnmple of RC pbase shxﬂ Gsclllator W1th necesqaty expressmns and
circuit dlagram e S ‘ : , N

12, Draw thc circuit dlagram of premsmn rer:nfier CH’CUlt | ‘ ‘
13 Desmbe the workmg of tranblstor senes Voltage regulator wﬁh current hmxtmg cxrcmt
14, Demgn a voltage rPguiator to glve output Vo;tage from 7V to 21V using LM3 17.

Kbk T

24
“

8]
2]
[7]

[s]

(81
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4. Draw Hybrid n and T model. Derive the relationship between r, and re.

Subject: - Electronic Devices and Circuits (£ 501)

Candidates are required to give their answers in their own words as far as practicable.
Attempt AIl questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. What is Zener breakdown? Describe the Zener diode as a voltage regulator with circuit

diagram and IV characteristic curve.

In the given circuit the diode used has its 1 = 1.74 and it conducts 1mA at forward bias
voltage of 0.7 V. Find the current flow in the circuit.

5000
Iy

. Desigh CC amplifier using {§ independent voltage divider biasing circuit using

appropriate guxdehne vaen Vee = 20V, Icq = 2mA and B = 100. Use firm biasing.
Derive its voltage gain.

Describe the construction and working principle of EMOSFET with the help of drain
characteristics curve and mathematical expressions.

Find the drain current(Ip) and drain to source voltage (Vps) for the followmg circuit.
Given parameters are : Vi=1Vand k= 0. SmA/V>.

©188K0 § § 1.85K0

+20V

r

47KQ v 1.65K0

—L— N

(5]

[5]

[8+2]
[3+3]

(8]

(81




7. Draw the circuit diagram of transformer coupled class B push- pull amplifier. And show

that the maximum efficiency is 257 %. [2+4]
8. What are the applications of tuned amplifiers? Determine its 3 dB Bandwidth, Resonance
frequency and Quality factor. , [2+6]
9. Explain the operation of RC Phase shift oscillator and derive the condition for the
sustained oscillation. [3+4]
10. Draw the circuit diagram of colpitts oscillator. Derive its frequency of oscillation, [2+4]
11. Describe the band gap voltage reference source with the help of a relevant circuit.
Compare band gap voltage reference source with Zener diode. [4+2]
12. Design a voltage regulator to give output voltage from 7 V10 21 V using LM317. [5]

ook
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. What is De load line? Find operating point for the diode circuit graphically using load
line method. [1+4]

2. In the circuit given below the DC power supply Vec =10V is superimposed with 60 Hz
sinusoid of 1 V peak to peak amplitude. Calculate the amplitude of the sine wave signal
appearing across the diode for the case R1 = 10 KQ. Assume the constant yoltage drop of
0.7V in the diode. [5]

W

veo ;Z

3. Why voltage divider biasing called 8 independent? Design common emitter Amplifier
using B independent dc biasing method with appropriate guideline, Given parameters:
Vee =24 VDC, Ic= 1.5 mA, B = 150. [1+4+2+2]

4. What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model of voltage divider bias for emitter bypassed capacitor CE amplifier circuit and find
its input impedance, output impedance and voltage gain. [2+6]

ju—y

5. Explain construction and working principle of N channel Depletion type MOSFET with
the help of drain characteristics and transfer characteristics. [8]

6. Find Ip and Vpg for the given circuit. Given data are Vp =-5.5V, Ipss = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off

region or not? (8]
~—~oVpp =20V
1.5 MQ 2kQ .
Cy C&Z»—evo
Vi o |-
330kQ 1kQ Cs

T

7. Draw the circuit diagram of class B push—pﬁll amplifier. Derive its general efficiency and

maximum efficiency. (8]
8. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristic graph. And, find its general efficiency. [3+4]
9. Draw the circuit diagram of op-amp Wein Bridge oscillator. Derive its frequency of

oscillation. ’ [2+4]
10. Draw the circuit diagram of Hartley oscillator. Derive its frequency of oscillation. [6]
11. Design DC voltage regulator using LM 317 to get 6-15V output. [6]

12. Draw standard series DC voltage regulator circuit and find its voltage stability factor (Sy). [4]
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. A string of three diodes is used to provide a constant voltage of about 2.1 v. Calculate the

change in this regulated voltage caused by (i) a +10% change in the power supply
voltage; (i) connection of a 1K € load resistance. Assume 1 =2. [3+2]

10+ 1V

SiRL=1kO

A zener diode exhibits a constant voltage of 5.6 V for currents greater than five times the
knee current. I is specified to be 1mA. The zener is to be used in the design of a shunt
regulator fed from a 15V supply. The load current varies over the range of 0 mA to 15
mA. Find a suitable value for the resistor R. What is the maximum power dissipation of
the zener diode? : [3+2]

Design voltage divider CE amplifier (without emitter by pass capacitor). Given:
Transistor BC 547B having § = 295, I = 1.5 mA and Vcc = +9V.

a) Is this the best Q point? Why?
b) Calculate its input impedance and voltage gain.

¢) What is the maximum peak voltage of the signal that can be applied to the input of
this amplifier to ensure the transistor is always in active region? [5+2+3+2]

Draw Ebers- Moll (EM) model of BJT and write expression of collector current for active
region. (5]



Find Q point and show it graphically. [6+2]

IIZV
) §2kﬂ

e
| "
| ) ;-J; Ipemy = 6 mA
Vi —read ;MLW____j M Vasen=8V
! \uF . };“F V('Eﬂh) =3V

-

=

Explain the working of n channel DMOSFET with characteristics curves. Derive an
expression for JFET transconductance. [6+3]

It is required to design a class B power Amplifier to deliver an average power of 20 W to
an 8 € load. The power supply is to be selected such that Vec is about 5 V greater than
the peak output voltage. This avoide transistor saturation and associated nonlinear
distortion, and allows for including short circuit protection circuitry. Determine the
supply voltage required, the peak current drawn from each supply, the total supply power,
and the power conversion efficiency. Also determine the maximum power that each

transistor must be able to dissipate safely. [1+1+2+2]
8. Derive general efficiency of series fed Class A power amplifier. [6]
9. Explain the working principle of crystal oscillator with diagrdms operating in both

parallel and series resonance mode. ' [4+2+2]
10. State Barkhausen Criteria for sinusoidal oscillation. Is it possible to obtain 50% duty

cycle square wave from 555 timer Astable Multivibrator? How? [2+3]
11. Explain the working of transistor series voltage regulator with current limiting element. [6]
12. Design variable DC voltage regulator using LM 317 to get (5-9) volts output. [5]

* %ok
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Explain the reverse break down region in zener diode. “Zener diode acts as a voltage
reference element” J ustify the statement from IV characteristic curve.

A diode conducts 1mA at 20°C. If it is operated at 100°C, what will be its current? Given -
data aren = 1.6 and negative temperaiure coefficient value = 2.2 mV/°C.

Show the importance of transistor bias stabilization. Design voltage divider bias (common
collector configuration) to get Tog = 1.5 mA. Assume power supply voltage vCC =15V
and beta of transistor is 110. _ ' ' ' ‘

Why BIT is called bipolar and FET is called unipolar device? Derive mathematically the
transconductance of MO SFET.

The bipolar junction transistor pérameters for the circuit in figure below are f =200 and
V4 = . Determine the input resistance, output resistance and overall voltage gain of the
circuit. ‘

o

Describe the,physical structure of N-channel JFET and explain its working principal and
characteristies cleatly marking the various regions of operation.

Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.
Given parameters are: Vi=1Vandk= 0.5 mAfV 2,

-3 20V

188K0 1.85K0

4740 165K

5]

B

[3+5]

[2+3]

{8}

[2+6]

(8]



8. Draw the eircuit diagram of transformer coupi d class B push-pull ampl,ﬁer stage. And

-

find its maximum efficiency. Define cross over distortion in class B amplifier. [2+4+2]

9. Draw the circuit d1agram of Quasi camplementary—symmetry class AB amphﬁer using

diodes. MK
10. When are tuned amplifiers used? Draw the circuit dlacram of class-A tuned amplifier and
~ its frequency response graph. [2+3]
11. Draw Wien Bridge oscillator circuit and derive the expression for frequency of oscillation
and gain of amplifier circuit. [1+3+2]
12. Describe the operation of precision half wave rectifier with circuit diagram. [4]
13. Why transistor series regulator has lower efficiency? Explain the operation of voltage
[2+5]

regulator using band gap voltage reference. -
‘ *dk
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1. Explain the small signal model of PN junction diode and derive the expression for its
dynamic resistance. [5]

2. Determine the Range of load Ry, that will maintain the zener diode load voltage Vi at 5V.
Given Vs =10 V, Rg= 100 Q, IZM =30 mA. [5]

Is Rs

3. Design a voltage divider type dc biased CE amplifier to obtain B independent biasing.
Use appropriate guidelines to support your design. Given Vee = 12 V DC, Ic = 2mA and

B =150. M
4, Derive the expression for Rin, Rout, Ay and A, in CE capacitor bypassed arnplifier. {8}
5 Describe the construction and working principle of EMOSFET with the help of drain

characteristics curve and mathematical expressions. [8]

6. Find Ip and Vps for the given circuit. Given data are Vp = -3.5V, Ipgs = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off

region or not? [71
© Vop=20V
910kQ
o—f p— C
vi G Y
s
110kQ

7. Draw the circuit diagram of transformer coupled class B push-pull amplifier and show

that the maximum efficiency is 257 %. [71
8. When are tuned amplifiers used? Draw class A tuned amplifier circuit and find its 3 dB

bandwidth. (7]
9. Explain working of RC phase shift oscillators and derive the frequency of its oscillation. [6}
10. Draw standard series DC voltage regulator circuit and find its voltage stability factor (Sv). [6]1
11. Design a voltage regulator to give output voltage from 7V to 21V using LM317. [5]
12. Write short notes on: [3x3]

a) Ebers Moll model
b) Transconductance of JFET
¢) Crossover distortion
'_' kdek
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Define Q-point in pn junction diode operation. Show it graphically with necessary
derivations. Differentiate between avalanche and zener break down. [3+2]

" The 6.8 V zener diode is specified to have Vz = 6.8 V at Iz = 5 mA, rz = 200 and

Izk = 0.2 mA. The supply voltage V* is nominally 10V but can vary by % 1V, Find Vy .

with 1o load and with V' at its nominal value. Find the change in Vo resulting from

connecting a load resistance RL that draws a current I, = 1 mA. What is the minimum

value of Ry, for which the diode still operates in the breakdown region? ' [2+1+2]
05K
AN

vl’

7 v

Design B independent type de biased common collector amplifier, and find its current
gain and input resistance, Given parameters: Voo =20 VDG, Ic = 2mA and § = 100 and
use firm biasing method. i8]
Draw common emitter transistor amplifier circuit (emitter bias with unbypassed emitter
capacitor) and find its output impedance and voliage gain. Write application of common
base amplifier. ® ' [4+3+1]

Describe the working principle of N-channel Depletion type MOSFET with the help of
Ip Vs Vps characteristics and transfer charactexistics curves. Find the condition and

_ expression for it to operate in active mode of operation and write the expression for drain

current. [5+2+1]

6. Write about JFET as a voltage controlled resistor with practical application. [4]

7. Find Inq and Vgsq from the following circuit. 51

420V

3.3k

r,,.__,_ f})gg = 8mA
1 MO =

l ilkﬂ-

1 o
-

R e



8. Draw the circuit dxaﬁram e}f‘ class A series fed mgahﬁer and its conespondmr
- characteristic graph. And find its generai efﬁczency :

9. Draw the circuit diagram of C-ompfememary-Symmetry ciass-AB amphﬁer using
‘ ,Darlmgton pair tmnsxsters

10. Deseribe about tuned amphﬁer and derive the expressmn for thﬁ 3dB bandwzdm of the
amplifier. :

11. Differentiate between synchr onom and stagger tumed ampizﬁer

12. Draw voltage controlied oscillator circuit using IC 555 and derive exp;aséion for
frequcncy oi' oscillation. S ' '

13 Among Hartley and Cslpztts LC oscillator, which one do. you chease to implement in FM

. stations to generate oamex Wave, signal? Why? Draw its circuit diagram.

14. Draw the standard series D@, w;tage regulator circuit and find its vbltaﬂe stability
faatm(Sv) - : q; :

15. Desmn a5Vto 20V varmblc dc, valtame regulator using ZC LMZ? "?

ET

[3+3]
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Differentiate between avalanche and zener breakdown. Draw V-1 characteristic curve of
zener diode and briefly explain about it. [3+2]
In the given circuit, the power supply V* has a dc value of 10V on which is super

imposed a 50 Hz sinusoid of 1V peak amplitude. Calculate both the dc voltage of the
diode and amplitude of the sine-wave signal appearing across it. Assume the diode to

havea 0.7V at 1 mA current and n=2. [5]
V+

10KQ

—

Design p independent type of dc biased common collector amplifier, and find its voltage
gain and input resistance. Given parameters: Vo= 20 VDC, 1:=2mA and =100 and use

firm biasing method. | {81
4. Describe in bricf the op erationof BT as a switch in cut off and saturation region. - 4]
5. Explain about working principle of N-channel DMOSFET with its construction,
characteristics curves and characteristic equation. 7
" 6. For the faithful amplification of signal, selection of operating point is utmost importance.
Justify the above statement. Derive transconductance of bipolar junction transistor. [3+4]
7. Determine Q point for the following network. 20V ’ (71
3.3KQ
IDSS= 8 mA
V=6V

it

1MQ j 1 KQ

—
—



8. Draw the circuit diagram of the Hartley Oscillator and desive its frequency of oscillation.  [6]

9, Draw the circuit diagram of class A series fed mmplifier and its corresponding
characteristics graph. And find its general efficiency. = [3+3]

10. Explain about the operation of voltage controlled oscillator (VCQO) using 555 timer IC
- and derive its frequency of oscillation. : (8}

11.Draw the circuit diagram of Complementary szmnetry Class-AB amplifier using
Darlington pair transistors. [3]

12. Calculate the output voltage and the zener current in the regular circuit as shown in figure
below for Ry=1 KQ and R=220Q. Vz=12V. (5]
v=ov  QB=S0)
(unregulated) A A
- R=2200

13. Draw series voltage regulator with current limiting circuit and explain how this protection
circuit works? , [6]

14. Briefly explain about Precision half wave rectifier with circuit diagram. [3]
' ek
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maximum current it can deliver to the load.

Find the operating point of the diode circuit graphically using lgérdiine method.

Candidates are requiréd to- give their answers in their own words as far as prasticable.

Design DC voltage regulator for 6V output. Given data are V,=6V at 1;=20mA, 1,=2mA,
Pyma=300mW and 1z=10Q. The pominal input voltage is 15V+30% DC. Find the

5]

3. Design a common base amplifier circuit using P independent method. Given parameters
are V=15V, Ig=1.5mA, p=100 and input and output impedances are comparatively

large. Use appropriate guideline to support your design.

4, Why common collector amplifier is known as emitter follower? Draw its ac equivalent

circuit to find its input resistance and voltage gain.

5 Draw and describe the Ebers Moll model for BIT.

6. Draw the cirucuit diagram of the Colpitts Oscillator and derive its frequency of

Oscillation.

7.

[1+6]-
[4]

(6]

7. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.

Given parameters are: V=1V and k=0.5 mA/V 2

V=10V -
Rz mmn? % Ro=6XA
neon s s S ""f.,*‘ ORI RTR o S R
16 mﬂvg g A= 6KQ

ek

{7]

8. Describe the construction and working principal of Nechannel JFET with the help of

characteristics curve and mathematical expression.

7]



9. Define crossover distortion in class B amplifier. Draw quasi-complementary syinmetxy
class AB amplifier. And explain how crossover distortion is eliminated in class AB
amplifier, :

10. Draw the circuit diagram of Class A tuﬁed amplifier and determine the range of frequency
in which it gives maximum gain within 3 dB range?

11. Design a DC voltage regulator for 3V to 12V output using LM317.
12.Define the term multivibrator. Explain the operation of op-amp based astable
multivibrator for square wave with the belp of circuit diagram and waveforms and also

determine its frequency of oscillation.

13, Draw the standard series DC voltage regulator circuit and find its veltage stability
factor(S,). ’ ' ‘ ‘

Fdk

6]
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1. Derive the expression for dynamic resistance of pn junction diode. 5]

2. Determine the cusrent I, and the diode voltage Vp with Vpp=5 V and R= 1KQ. Assume
; that the diode has a current of 1 mA at 2 voltage of 0.7 V and that its voltage drop

changes by 0.1 V for every decade change in current. {5]
| W——>
| _ R Ip

. .4 V:x)”%!—:- B SZ :{/’—D

—

3. ‘Design voltage divider biased common emitter BIT amplifier to get voltage gain of -90.
Assume p= 100 and Vcc=+12V. (8]

4. fﬁsberive input impsciaiice, output impedance and voltage gain of common collector BJT

amplifier. : (8]

5. Explain the construction and operation of E-MOSFET with characteristics curve and

' mathematical expression. [7

)6 Detive mathematical definition of JEFET transconductance. ‘ {4]

7. Find Ipg and Vpsg from the following circuit. Show Q point graphically. [5+3]
|+4ov

=

kQ

22MQ g ‘
VGS (TH) =5V

}3
| Ip(on) =3mA
i ; ! VGS (on) = 10V

L

18MOQ é

[ S
-
-

0.82 kQ




8. Derive general efficiency of class B amplifier. [5]
9. Draw the circuit diagram of Darlington complementary-symmetry class AB amplifier

using diodes. - i3]

* 10. Derive maximum efficiency of transfonner coupled class A amplifier. 5]
11. Draw astable multivibrator circuit using IC 555 and derive expression for frequency of
oscillation. [6]
12. Explain working principle of RC phase shift oscillator with necessary expressions and
circuit diagram. [6]

13. Explain the operation of voltage regulator using band gap voltage reference. [6]
14. Design a (5-15)V variable dc voltage regulator using LM 317 IC. [4]

H Ak
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1. The leakage current of a silicon diode is Is = 10° A at 25°C, and the emission coefficient
is 1 = 1.6. The operating junction temperature is Tj = 60°C. Determine (i) the leakage
current Is and (ii) the diode current Ip at Vp = 0.8 V. [4]

9. The 6.8V zener diode is specified to have Vz =68 Vatlz=5mA, 1, =20Q and
ILi = 0.2 mA. The supply Voltage V" is nominally 10 V but can vary by + 1V. Find Vo
with no load and with V' at its nominal value. Find the change in Vo resulting from
connecting a load resistance Ry that draws a current I = 1 mA. What is the minimum
value of Ry, for which the diode still operates in the breakdown region? : [2+2+2]

05K JX

A A
,_‘.
% Vo
- S

3 Determine the input resistance, output resistance and overall voltage gain of the circuit
given below: [8]

vt

R

400 I
e

— —— —
-~ - —

4. Find terminal currents of BJT using Ebers-Moll Model. Write applications of different
BJT configurations. [5+3]

5. Explain the construction and operation of D-MOSFET with characteristics curve and
mathematical expression. [8j



6. Find the DC operatmg point of JFET circuit given below. Given parameters Ipgs = 12 mA
and Vp = -4V, : [8]

Vop=20V

g Ry =420kQ
i__‘

7. Derive maximum efficiency of series fed class A amplifier. o . [6]
8. - Derive bandwidth of tuned amplifier. Write its applications. [6]

9. Tor a class B amplifier providing a 14V peak signal to 16 Q Joad and a power supply of
Vee = 24V, determine input power, output power and circuit efficiency. (4]

10.Draw voltage controlled oscillator circuit using IC 555 and derive expression for
{frequency of oscillation. . [6]
- 11. Drawthe cireuit diagram of half wave precision’ rect1ﬁer and explaln the operatlon {41

- 12. Define voltage regulator. Explain the series voltage regulator. with current :llmiting

element. . o [145]

13, Explain working prmmple of WIEN BRIDGE oscillator with necessary expressions and

circuit diagram. | | | fel

Hkok
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Explain the small signal ihodel of PN junction diode and drive its dynamic resistance. [2+4]

Determine the range of values of V; that will maintain the Zener diode of ﬁgure below in '
ON state. : , ‘ o [51

s

-

. Design f independent type DC blased common em1tter amplifier with ermtter resistance

bypassed and find its voltage gain and input resistance. Given parameters Vi = 24, ,
Ic=2mA, § =90. Use appropriate guideline to have high input resistance. : [8]

4. Describe in brief the operaﬁon of BJT as a switch in cut off and saturation ﬂ:éion. [6]
5. Define transconductance (gy). Derive g, for BJT. , : [1+3]
6. Explain the construction and operation of N channel enhancement type MOSFET with the

help of drain characteristics and transfer characteristics. , ‘ {8]

Find the drain current (Ip) and drain to source voltage (Vps) for the fmlowmg cxcmt :
sz n parameters are: Vi=1Vand k=0 SmA/V ‘ [6] e

Vpp=10 V

' Ro= 6 KQ
R;= 10 MQ o= 6K

>
R;=10 MQ; % Re= 6 KO



LA

13. Draw the standard series DC ﬁlqltagé% reguiator ci__rcuit and find its voltage stability

8. State the difference between BIT and FET S . [2]
9. What is crossover distortion? Explaiﬁ how it can be'elix_ninated with necessary diagram, [2+4]

10. Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB

bandwidth of the amplifier. , _ [6]

11.. Define Barkhause;i;_;;criteria for sinusoidal oscillation.  Draw the circuit diagram of wien
bridge oscillator and determine js frequency of oscillation, - [2+6]
+12. Describe Colpitt's oscillator with necessary circuit diagram. _ [51

factor (Sy). 5 , _ : - [6] " ;
14. Design a3.7 t0 9V variable dc voltage regulator using IC LM317, ‘ S
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. Whjy voltage divider biasing is called B independent? Design CE ampliﬁer using P
' indgpendent dc biasing method with appropriate guideline. .

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. i
The figures in the margin indicate Full Marks.
Scientific calculator is aliowed. ’ |
Assume suitable data if necessary. .

: o 1

In the circuit given below, the DC power supply Vec =10 V is superimposed with 60 Hz
sinusoid of 1 V,, amplitude. Calculate the amplitude of the sine wave signal appearing
across the diode for the casé R1 =10 KQ. Assume the constant voltage drop of 0.7V in
the diode. i

r{1

R1

Déﬁne and explajh Teverse. breakdown effect. Describe how Zener diode works as a
voltage regulator. - [2+3]

[3+5]
Givéen: Vec =24V, Ing= 10pA and p =100

What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model for capacitor bypassed CE amplifier circuit and find its input impedance, output
impedance and voltage gain. ' , [2+6]
Describe the principle of operation of operation of N channel Depletion type MOSFET

with the help of mathematical expression and drain characteristics graphs. [8]

Determine Ip and Vpg for the given circuit and find the region of its operation. Given:

k OIZmAfV énth 5V. _VDD=40V ' : [642]

- {

ézz MQ %3 KQ

=

0.82 KQ

i



7. Explain the operation of transformer coupled class B push-puH amplifier with the proper

circuit diagram and charactenstlcs curve. Also determine its maximum efficiency.

8. Explain why class A amphﬁer is cooler with load than thhout load. '
9. State Barkhausen criteria. Draw the circuit diagram of RC phase_ shift Oscﬂlator and

. derive the expression for its - frequency of oscdlatlon.
10. Describe the operation of precision half wave rectifier with clrcult dlagram
11. De_:_scnbe the operauon of a series voltage regulator with current limiting cxrcgit.

A8 aﬁ SLV to IU e% DC voltage regulator using ICLM 317.

kxk

[4+4]
(61

[2+5]
[5]
[7]
(5]
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Express a scaler potential field V=x*+2y%+37" in sphericai coordinates. Find the value of
P at a point (2,60°,90%). [4+1]

Derive the exptession for an electric field intensity due fo an infinite line charge using

. Gauss’s Law. Find electric flux density at point P(6, 5, 4) due to a uniform line charge of
- 6nC/m at x = 4, y= 2, point charge 10nC at Q(3, 2, 4) and uniform surface charge density

of 0.4nC/m’* at x = 3. [3+5]
Two uniform charges 8 nC/m are located at x =1,z=2and x=-1, y =2 in free space
respectively. If the potential at originis 100 V. Find V atP (4, 1, 3). [6]

Derive Poisson Equation. Find the capacitance of parallel plate capacitor by solving
Laplace equation with potential difference between the plates as Vo, [3+4]

Evaluate both sides of Stokes’s theorem for the field H = 12 sinfdy and the swface
r=4,0<0< 90°,0<¢< 90° Let the surface have the ;. direction [6]

Differentiate Scalar Magnetic Potential and Vector Magnetic Potential. Given magnetic

- 2
vector potential A = — %—ﬁz Wh/m. Calculate the total magnetic flux crossing the surface

¢=3,1=<p=20=z55. _ [2+6]

10.

11,

12.

List out point form of Maxwell’s equations in phasor form for time varying case. Using
these equations, derive the electric field component of a uniform plane wave travelling in

the perfect dielectric medium. [2+6]

A 9.375 GHz uniform plane wave is propagating in polythene (e=2.26, w=1). If the
amplitude of the electric field intensity is 500 V/m and the material is assumed to be
lossless: Find the phase constant, wavelength, velocity of propagation and intrinsic

impedance. [2+2+2+2]
Explain the term Skin Depth. Using Poynting Vector deduce the time- average power
density for a perfect dielectric. [4+4]

A lossles‘s 60 Q line is 1.8% long and is terminated with pure resistance of 80 Q. The load
voltage is 15230° V.(i) Average power delivered to load (ii) Magnitude of minimum
voltage on the line. [4+4]

What a;e the advantages of waveguides over transmission line? Consider a rectangular
waveguide of dimension a=1.07 cm, b=0.43 cm. Find the cutoff frequency for
TM;; mode. (B2, p=Ho) [2+4]

Write short notes about antenna and its parameters. 2]

Hookk
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1. The Magnetic field Intensity in a certain region is given asH =204, ~103, +3a,A/m.
Transform this field vector into Cartesian co-ordinate at P(x=5, y=2, z=1). [5]
2. A point charge of 6uc located at origin, uniform line charge density of 180nc/m lies along
_ N i
x-axis and uniform sheet charge of 25¢/m? lies on z=0 plane. Find D at point (1,2,4). [6]
3. Differentiate between divergence and gradient. LetV= c0s2¢ in free space.(i) Find the
p
volume charge density at point A (0.5,60°,1). (i) Find the surface charge density on a
conductor surface passing through the point B(2,3 0°,1). [2+3+3]
4. Define curvilinear square method for calculating capacitance. A square grid shown in
figure below within a given potential. Find the potential at point a, b, ¢, def g handi
using iteration method. Complete it using single iteration only. [4+4]
V = 100V
infinitesimal gap ~ > ¢~ infinitesimal gap
4 b, c
V= OV d e {f Vo= OV
1g h i
vV = 0V
- ° -_* .—% kS
5. Justify the maxwell’s equation: $sB.dS=0 with necessary remarks. Derive an
expression of magnetic field intensity for an infinite filament carrying a direct current
using vector magnetic potential. : [2+6]




6. Define Biot savart’s law. Let the '.;Sennittivity be SuH/m in region A where x<0, and

20pH/m in region B where x>0. If there is a surface current  density |
, R , -

K =150, —2004,A/m at x =0 andif H =3004, 4004, +5004,A /m,find

- ’ > | o ) ‘
, HtA'], Hna|, |HiB| and |Hnp - [2+6]
7. Define poynting vector. ‘Using this deduce the time averagc power deﬁsity]for a
~ dissipative medium. ‘ ' o e [2+6]
8 A conductor with crbss~sécti<§nal area of 10cm® carries conduction ~ current
- T ey o R |
J= 0.23in109téZmA? Given that .= 2.5x10%S/m, and &, = 6. Calculate the magnitude ‘
» of the displacement current density, =~ [T R ‘ - [5]-
9. A uniform plane Wav¢ in free space is given by Magnetic field intensity. H in phasor
form as: Hy =400 £30° ™4 A/m Find:
2) Angular frequency (®). - » '
b) Wavelength (A) and intrinsic impedarice (1)), i | |
¢) Electric field intensity E(x,y,zt)at z=50mm and = 4pS. . S 242

10. The parameters* of a certain t]ransmissibn line opera’tiﬁg at 6x10° ra‘d/s,"are-Li# 0.4uH/m,

C = 40pF/m, G = 80mS/m, and R =20Q/m. Find y, A and Z, (characteristic impedance). [3+3+2]
11. A standard air-filled rectangular waveguide with dimensions 8.636cmx4.318cm js fed by

a 4GHz carrier from a coaxial cable. Determine if a TE;o mode will be propagating ornot,  [6] |
12. What are the parameters of antenna? List out the types of ‘Antenna.‘ S R 2
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NN N,

- -> - =
1. Transform the vectorA =yay—(X+y)ay+za, at point P (-3,4,5) in cylindrical

coordinate system. [5]
. . . 2 20, . 9.4 . mn .
2. Define electric flux density. Given the field D =-=(-sin ¢4, +sin2¢ay) , evaluate
, o |

both sides of the divergence theorem for the region bounded by 1<p <2,0< $<90°0<

z<1. _ : [1+7]
3. State Divergence’s Theorem: A current density in certain region is given as

-
N .
;_do0sin0ar, 2.
: re

Find the total current flowing through that portion of -the spherical surface r = 0.8

bounded by 0.1t <0 <0.37m,0<¢ <2m. [2+6]
4. Find the equation for Energy Density in the electrostatic field. [7]

- - 5=

5 Define curl. Evaluate both side of Stoke’s Theorem for H =8zay —4x a,A/m and

rectangular path P(2,3,4) to Q(4,3,4) to R (2,3,1) to S2,3,1) to P. - [1+7]
6. State Biot-Savart’s law. A filamentary current of 10A is directed in from infinity to the

orgin on the positive x-axis and then block out to infinity along the positive z-axis. Use.

PN \

the Biot-Savart’s law to determine H at P(0,1,0). [2+6]
7. State Faraday’s law of electromagnetic induction. Explain motional induction and

transformer induction with necessary expressions. [1+3+3]
8. Derive an expression for electric field and magnetic field for a uniform plane wave

propagating in a free space. Y
9. Determine skin depth, propagation constant and velocity of wave at 1 MHz in good

conductor with conductivity of 1.9x 107 mho per meter. [2+2+2]
10. A 200Q transmission line is lossless, 0.25 A long and is terminated in Zy, = 400Q. The

line has the generator with 80 < 0° V in series with 100Q connected to the input. (2) Find

the load voltage (b) Find the voltage at the midpoint of the line. [4+4]
11. Explain the different modes of propagation supported by waveguides. A rectangular

waveguide has a cross-section of 2.5 cm x 1.2 cm. Determine if the signal of 5 GHz

propagates in the dominant mode. [2+4]
12. What are the parameters of antenna? List out the types of Antenna. [2]

koK
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1. Transform the vector F into the cylindrical co-ordinate system.

—

F = 10a, — 84, + 6, at point P(x=10,y=-8,2=6) [5
2. Define electric dipole’ moment. Two uniform line charges, 8 nC/m each, are located at

x=1,z=2and at x = -1, y = 2 in free space. If the potential at the origin is 100 V, find V at

P4, 1,3). - , [2+6]
3. State Gauss’s Law. The region y < 0 contains a dielectric material for which gy = 2.5, while the .

- A A A
region y > 0 is characterized by €, =4. Let By =—30ax+ 50ay+70az V/m, find the electric
fisld intensities, flux densities in region 2 and the angle 8;, which is the angle made by normal
- > - -

component of E or D withtotal Eor D . [243+2+1]
4. Derive Poisson’s equation. Assuming that the potential V in the cylindrical coordinate system is

the function of p only, solve the Laplacian equation by integration method and derive the

expression for the capacitance of co-axial capacitor using the same solution of V. [2+5]
5 State Stoke’s theorem. Evaluate both sides of Stroke’s theorem for the field

H = 8xya, — 5y° dyA/m and the rectangular path around the region 2<x<5, -1<y<1,z=0. Let

the positive direction of dS be 3. [1+7]
6. Define Ampere’s Circuital law. Determine H at P»(0.4, 0.3, 0) in the field of an 8 A filamentary

current directed inward from infinity to the origin on the positive x axis, and then outward to

infinity along the y axis. [2+6]

L .

7. Explain motional induction with necessary derivations. Correct the equation V x H= J with ™

necessary arguments and derivation for time varying fields. [3+4]
8. Derive the expression for electric and magnetic fields for a uniform plane wave propagating in a

dissipative medium. [4+3]

¢ 135027
9. A uniform plane wave in free space is given by Hs = (250£30°)e >4 ay V/m. Determine
’ -y

phase constant, frequency of the wave, intrinsic impedance, Egatz=25 mm and t=4ps. [1+2+1+2]
10. Define the secondary parameters of a transmission line. A lossless transmission line with

Zo = 50 ohm has a length of 0.4A. The operating frequency is 300 MHz and it is terminated with a

[oad Z; = 40 + j30. Find: ' [2+142+3]

a) Reflection Coefficient

b) Standing wave ratio on the line (SWR)

¢) Input impedance (Zin)
11. Differentiate between TE and TM modes. Consider a rectangular waveguide with & =4, 1= Ho

with dimensions a = 2.08 cm, b= 0.54 cm. Find the cutoff frequency for TMy; mode and the

dominant mode. [3+3]
12. Write short note on antenna and its types. 2

dokk
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| " Subject: - Blectromagnetics (EXS03) ...
Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Express the vector field A = (x-y) ay in cylindrical and spherical coordinate systems. (51

Find the total charge inside the volume indicated:
pv=4xyzz,03p£2,0;<_¢:<.—72£,032£3. [4]

Obtain the equation of the streamline that passes through the point P (-2,7,10) in the field:

E=2(y—1)d, +2x4y. [4]

Given the potential field in cylindrical coordinates, V ={100 /(z2 +1)]pcoshV , and point
Patp=3m,¢=060%2z=2m, find values at P for (a) V; (b) E; (¢) E; (d) dV/dN; (e) an;
(f) py in free space. [6]

Define gradient and laplacian function. A point charge of 16nC is located at Q (2,3,5) in
free space and a uniform line charge of 5nC/m is at the intersection of the plane x=2 and
y=4. If the potential at the origin is 100V, Find V at P (4,1,3). [2+6]

Define curl and its significance in Electromagnetics. Evaluate both sides of stokes
theorem for the field H=6xy ax - ?;y2 ay A/m and the rectangular path around the region
2 <x<5~1<y<1,z=0,let the positive direction of ds be a;. [2+6]
Justify the Maxwell's equation: §S B.dS = 0 with necessary remarks. Derive an expression

of magnetic field intensity for an infinite filament carrying a direct current using vector
magnetic potential. [2+6]

Write down the Maxwell equation in phasor form. Derive the equation for electric field
for a uniform plane wave travelling in air. [2+6]

A uniform plane wave in free space in given by Electric field intensity E in phasor form
as:

5 =200Z 30% 2292 3, V/m Find:
s

a) Angular frequency (©)
b) Wavelength (A) and intrinsic impedance (1)
¢) Magnetic field intensity ﬁ(x,y,z,t) atz =8 mm and t = 6pS. [2+2+4]



10. Define Faraday's law, A conductor with cross-sectional area of 10 cm? carries conduction

current ?zOQZSinl()gtéZ mA.Given that ¢ = 2.5 x]0° S/m, and é;r = 6. Calculate the
value of the displacement current. ‘

11. A lossless transmission line is 80 cm long and operates at a frequency of 600 MHz. The
line parameters are L= 0.25 pH/m and C = 100pF/m. Find the characteristic impedance,
the phase constant, the phase velocity on the line, and the input impedance for Z; =1000.

12. Define dominant mode. A standard air-filled rectangular waveguide with dimensjons

8.636 cm x 4.318 cm is fed by a § GHz carrier from a coaxial cable. Determine if a TE;o
mode will be propagating or not.

13. Write short notes on antenna and its parameters.

%k

[2:+4]

(8]

[1+4]
[2]
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= 10p? 78 — 4psin®¢d, mA/ m2. Determir_le the current following outward the circular

10

- spherical co-ordinate system.

A surface¢=n/2,1 <p<2mand0<zS5m.

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. L : R : ' :

The figures in the margin indicate Full Marks.

Necessary data are attached herewitl. ’ 4

A represent a vector and dsypscript denotes a unit vector along the direction given by the .
subscript. S - ‘ .
Assume suitable data if necessary.

Given a_.point P (-2, 6, 3) and vector field A = ya, + (xy + Z)ay , express P and A. in
. i T )

. A point charge of '6.uc Tocated at origin, uniform line charge density of 180nc/m lies along

«-axis and uniform sheet charge of 25 ¢/m? lies on z = 0 plane. Find D atpoint (1, 2, 4)- (7

Derive the expression for an electric field intensity’due to an infinitely long line charge
with charge density pL by using Gauss’s law. Find the volume charge density that is

-

associated with the field D = xy?dy + J;zy&y +zd, Cfm% : [4+3]
State - continuity - equation. Given . the  vector - current density

band p=35, 0< p<2m,2<2<2.8. [2+4]

Differentiate between scalar magnetic potential and vector magnetic potenti_éi. If a vector
magnetic potential is A = —(p?/4)3;wb/m, calculate total magnetic flux crossing the

. R o [4+4]
The region y < 0 (region 1) is airandy >0 (region 2) has p = 10. If there is a uniform - -
magnetic field H = 58 + 63y + 74, Afm in region 1, find B and Hinregion 2. I8
Correct the equation V X E=0 for time varying ﬁeid 'with'necess;ary derivation. Also B
modify the equation VX H = oE with neccssary'a_rguments and derivation for time
varying field: : . :

[3+4]

A wniform plane wave in free space is given by Hs= (250.230%)e 71354, V/m.

Determine .phase constant, frequency of the wave, inuinsicv'impcdancé, E‘S and the -
magnitude H of at z =25 mm and t=4ps. o S [1+1+2+42+2]
Derive the expression for electric and magnetic fields for 2 uniform plane wave
propagating in a free space. : S .

(8] .

A lossless transmission line is 80 cm long and operates at a frequency 1 GHz. The line

. parameters are L= 0.5 pH/m and C =200 pF/m. Find the characteristics impedance, the
- phase constant, the velogity on the line, and the input impedance for Z. = 100Q. [2+2+2+2]

il.
" rectangular waveguide has cross-section of 2.3 em x 1.02 cm. Calculate the cutoff

12.

Write short notes on TE and TM modes of rectangular waveguide. An air filled

frequency of the dominant mode (TE10). REID

Write short notes about antenna and its parameters.. - . 21

B
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Candidates are required to give their answers in their own words as far as practicable.

" Attempt All questions.

The figures in the margin indicate Full Marks.

Necessary data are attached herewith.

A represent a vector and Asupscript denotes a unit vector along the direction given by the -
subseript. . ‘ '

‘Assume suitable data if necessary.

Transform a vector field A =43, - 25}' - 4'3.;2' into cylindrical coordinate system at a
point P-(2, 3, 5). S _ o [5]
A piane x = 2 carry a surface charge density 10 nC/m?, a line x =0 andz =3 carry a line
charge density 10 nC/m and a point charge of 10nC is at origin. Calculate Eat(,1,-1)
due to these charge configurations. - / - ‘ [71

Evaluate the both sides of divergence theorem for the field D = 2xydy + x%3,C/m?* and |
the rectangular paralielopiped formed by the planes x =0 and 1,y = 0and2,andz=10

and'3.- | o | , 17
It potential field in free space is V = %gsinecosq; V and point P'is located at (2, 90°, 0°).
Find: (@ E (b) direction of EatP (c) energy density at p. : [2+2+2]

Find the vector magnetic field intensity H in Cartesian coordinates at P (2, 1; 3) caused
filament of 12 Ampere(A) in a @, direction on the z-axis and extending from z = 0 to

(81 |

z=4. 18]
Consider. a Eoﬁn&ary at z = 0 which carries current K= (f-)'a_y' mAm. Medium
(]

1-(z < 0) is filled with material whose i = 6 and medium 2 (z> 0) is filled with material
whose ;= 4. If B, = 5ax + 83, mT, find B;. | ‘ :
Define Poyhting vector. Using this deduce the time average powef density for a
dissipative medium. ' o ’ [2+5]
A uniform  plane . wave  has a magnetic field  component
H = 15cos (2 X 108t + Bx)ay A/m in a medium characterized by ¢ = 0, € = 4¢€o,

" = pe. Find : . . [5+1+2]

o

a) direction of propagaﬁon, phase constant B, wavelength A, velocity vp, intrinsic
impedancenn -~ ' o '

b) Magnitude of H

©) E
A uniform plane wave in air partially reflects from the surface of a material whose
properties are unknown. Measurements of the electric field in the region in front of the

interface vield a 1.5 m spacing between maxima, with the first maximum occurring
0.75 m from the interface. A standing wave ratio (SWR) of 5 is measured. Determine the

 intrinsic impedance of the unknown material. A {8]



10

11.

12.

* Cylindrical: V. D=

s

- A 50 Q lossless transmission line is 0.4 A Idng; ‘The line is 'tenni_l-;atedb with a ibad

Zy=40+j30 Q. If the'opérating frequency is 300 MHz, find . L [2+2+4]

a) reflection coefficient o - : ) :
b) standing wave ratio (s) and

¢) input impedance (Z;) v

Explain why TEM wave doesn’t exist in a rectangular waveguide? A rectangular
waveguide has dimensions a =1 ¢cm, b =2 ¢cm. The medium within the waveguides has

&=1,=1,5=1. Find whether or not the signal with the frequency of 500 MHz will

-be transmitted in the TE; 0 mode. S :

What are the parameters of antenna? List out the different types of antenna you have
studied. - .

[2+4]

[1+1]
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Assume suitable data if necessary.

. __.) ¢
Transform the vector A =44, —24, —4d, info spherical co-ordinates at a point Px =-Z,
y=-3,z=4).

An infinite uniform line charge pL = 2nC/m les eleng the x-axis in free space, while

-
point charges of 8nC each are located at (0,0, 1) and (0, 0, -1). (8) Find D at (2,3, -4).

Define uniqueness theorem. Find the energy stored in free space for the region
mm< r< Jmm, 0<6<90°, 0<$<90°, given the potential field V=:

200 300
g) —Vand b) ——cosBV

T 12 |
Using the continuity equation elaborate the concept of Relaxation Time Constant (RTC)
with necessary derivations. Let J =~—5— N Al be the current density in a given

o , .

region. At t = 10ms, calculate the amount of current passing through surface p = 2m,
0<2<3m, 0$9<2m

State and prove the Stoke’s Thearem. Calculate the value of the vector current density: In
e . . ey 2 A
cylindrical coordinates at Pp(1.5,90°,0.5)if H= Z(cos0.2 §)ap.
’ p

Define scalar magnetic potential. The region y<0 (region 1) is air and y>0 (region 2) has
- , =
p,= 10. If there is & aniform magnetic field H =35dy + 6ay -+ 74, A/m in region 2, find B
-‘.} - .
and H inregion 2.
List out the Maxwell equations phasor form for time varying case in free space. A
conducting bar can slide freely over two conducting rails placed at x =0 and x = 10cm.

...;«
Calculate the induced voltage in the bar if the bar slides at a velocity V =10ajm/s and

o s 2
B =34,mWb/m”.

L]
wh
Seeerd

el

[2+6]

[4+4]

1543

[2+6]

[2+3]
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8. A uniform plane wave in free space is given by Hg :(256430?}3“53§92éx‘vf/m.
Determine phase constant, frequency of the wave, intrinsic impedance, Es and the
magnitude H ofatz= 25mm and t = 4ps. e 3 [14+2+1+2+2]
9. Within a certain regicn, €=10"1'F/m and u=10"H/m. If By=2x10* cos 10% sin 0% T
find: 4 ; Fln e ' » [3+342]
w4 .
a) Find E , : B ’ :
b) Find the total magnetic flux passing through the surface x = 0, 0 < ¥ < 40m,
O0<z<2matt=1ps o REEE

. -5 o :
¢) Find the value of the closed line integral of E around the perimeter of the given
surface. '

10. A transmission line operating at 120MHz has R = 20Q/m, L = 0.3 uH/m, C= 63pF/mand
G=42ms/m. Find - o ‘ [3+3+2)

a) Propagation coefficient (y)
b) Velocity of wave propagation on the line (v)
¢) Characteristic impedance (Z,) . :
11 A rectangular waveguide has dimension a = 4em and b =2 cm. Determine the cut-off
frequency and range of frequencies over with the guide will operate single mode. ‘ [6]
12. Write short notes on antenna and its types. ' ' R 2]

- *fesk
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1. Givenpoints A(p= 5, ¢=7027 3)andB(p=2,9= 2307, z = 1),find: (2)
a unit vector in cartesian coordinates at A directed toward B; (b) a unit vector
in cylindrical coordinates at A directed toward B. ' 51

2. Two uniform line charges, each 20 nC/m, are located aty = 1,z =+1m. Find
the total electric flux leaving the surface of a sphere having a radius
- of2m,ifitis centered at A (3,1, 0). [6]

3, - -Derive Enefgy Density in electrostatic field. : 7

4>~ The conducting planes 9x +3y=12and 2x ¥ 3y =18 are at potentials of 100
v and 0, respectively. Let €= g0 and find: a) Vat P 5,2, 6 EA P(5,2,6)- m

5. Leta filamentary current of 5 mA be directed from infinity 10 the origin on
the positive Z axis and then back out t0 infinity on the positive X axis. Find H

.

atP(0,1,0). : {8l

6. State Ampere’s circuital léw. Let the permittivity be 5 WH/m in region A
. where ¥ <°0,.and 20 pH/m in region B where X > 0. If there is a surface
current density K = 150a, - 200a, Afm al X = 0,and if Ha= 3002~ 400ay +

500a,A/m, find: (a) Hpal; () {Hxals ©) [Hygh (@) [Hygl- [10]
7. - State and explain the Maxwell’s equation in differential and integral form.

Also define the displ.acement current and depth of penetration. [10]
g.  Establish the celation for Helmholtz's equation for electromagnetic wave

propagation. [51
9, Stateand prove Poynting's theorem. [61

10. Aload Z; =80 + 10002 is located at z = 0 on a lossless 50-Q) line. The
operating frequency is 200 MHz and the wavelength on the line is 2 m. @) If
the line is 0.8 m in length, use the Smith chart to find the input impedance.

(b) What is s? (c) What Is the distance from the load to the nearest voltage

maximum? (7
11 An air-filled rectangular waveguide has dimensions a = 2 ¢ andb=1cm.

Deterinine the range of frequencies OVeT which the guide will operate single

mode {TE o). [31
12. ‘Write short notes o [3x2]

a) TE mode and T™M mode

b) Antenna Properties
¥k
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Assume that the Bold Faced letter represents a veclor and asub;c,}m'represents a unit
vector. '

Find the vector that extends from A(-3,-4,6) to B(-5,2,-8) and express it in cylindrical
coordinate system. . '

A point charge of 12nC is located at the origin. Four uniform line charges are located in
the x=0 plane as follow: 80nc/m at y=-1 and -5m, -50 nC/m at y=-2 and -4 m. Find the
electric flux density D at P(0,-3,2).

Let the region z<0 be composed of a uniform dielectric material for which eg;=3.2, while
the region z>0 is characterized by gry=2. Let Dy=-30a,+50a,+70a, nC/m? and find:-

a) Dy{Tangential component of D in Region 1);
b) Polarization (P1); '

¢) Ey (Normal component of E in Region 2}

d) Eq(Tangential component of E in Region 2)

Derive the Possion's and Laplace's equations. Assuming that the potential V in the
cylindrical coordinate system is the function of 'r' only, solve the Laplace's equation by
Integration Method an derive the expression for the capacitance of the Spherical
Capacitor using the same solution of V.

Derive the équation for magnetic field intensity in different regions ‘due to a co-axial
cable carrying-a uniformly distributed dc current [ in the inner conductor and I in the
outer conductor. '

Find the vector magnetic field intensity H in Cartesian coordinate at P(-1.5, -4, 3) caused
by a current filament of 12A in the a, direction on the z-axis and extending from z=-3 to
z=3

Define Curl and give the physical interpretation of the Curl with a suitable example.

A uniform plane wave in free space is propagating in the -y direction at a frequency of 5
WiHz. If B=200 cos (ot+By) 2 V/m, write the expressions for electric and magnetic
fields, ie., B (x,y,2) and Hs (%, ¥, 7) respectively in phasor forms.

Derive an expression for Standing Wave Ratio (SWR) indicating where on the z-axis
you'll get the maximum and minimum value of electric field intensity E. Assume that the
boundary is at z=0, the region 7<0 is a perfect dielectricand the region z>0 may be of any
material.

[14+4]

[2+5]

6]

{6}
[1+3]

[3+5]

r—
0
bl



10. Find the amplitude of the displacement current density in an air space within a large
power transformer where H=10° cos(377t+1.2566 x 10"62) ay A/m.

11. A lossless 50-Q line is 1,53, long and is terminated with a pure resistance of 1000, The
load voltage is 40/60°V. Find: (a) the average power delivered to the Joad; {b) the
‘magnitude of the minimum voltage on the line.

12 What are the advantages and disadvantages of waveguides when you compare it with
transmission lines? Explain the transverse electric (TE) and transverse magnetic (TM)
modes used in rectangular waveguides.

13. Give the definition of an antenna and explain the properties of any one type of antenna

that you have studied during your electromagnetics course.

i

ke
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The figiires in the margin indicate Full Marks.

The -—ﬁ denotes a unit vector along the direction of subscript.
ubscrip :

Necessary formulas are attached lerewith,
Assume suitable data if necessary.

. Expres in cartesian components: (a) the vector at Afp = 4, ® = 40°, z=-2) that extends to

B{p =5, ®=-110°, z = 2); (b) 2 unit vector at B directed toward A. [3+2]

-> .
Derive an Electric Field Intensity (E) in between the two co-axial cylindrical conductors,

_ the inner of radius ‘a’ and outer of radius “b’, each infinite in exient and assuming a

W)

surface charge density ps on the outer surface of the inner conductor. An infinite uniform
line charge pi. = 2 nC/m lies along the x-axis in free space, while the point charge of 8nC

-
each are located at (0, 0, 1). Find E at 2,3,4 ' : [4+4]
Derive the integral and point forms of continuity equation. In a certain region,
- - -~
j =3r*cosOa,— r>sinfa, A/m® . Find the current crossing the surface defined by
0=30°0<$<2n,0<r<2. _ [5+3]

N .
Given the field, D= >sin(®) E93@1)—&1-,(3/ m?, find: (a) the volume charge density; (b) the
r ]

total charge contained in the region r <2 m; (c) the value of D at the surface r=2. [2+2+2]

Differentiate between scalar and vector magnetic potential. Derive the expression for
magnetic boundary conditions. - [3+5]

Qtate Stroke’s theorem. Evaluate both sides of Stroke’s theorem for the field

- N . N

G =10sin0ay and the surfacer=3,0<0<2m,0<¢ < 90°. Let the surface have the ar
direction. [1+7]

Find the capacitance of a spherical capacitor using Laplace’s equation. {6}

8. Write point form of all the Maxwell’s Equations in phasor domain, for perfect dielectric

material. Use these equations to derive the magnetic field component of a uniform plan
wave travelling in the perfect dielectric medium. ' [2+6]

- - - ' -
Let E(z,t)=1800cos(10” nt—Bz)ax V/mand H(z,1) = 3.8cos(107nt-Pz)ay A/m
represents a uniform plane wave propagating at a velocity of 1.4 x10® mV/s in perfect :
dielectic. Find a) B b) A ¢y d) pre) & [2+1+2+2+1]




10. The velocity of propagation in a lossless transmission line 2.5 x10% m/s. If the capacitance
of the line is 30 pf/m, find: , ' [2+2+2+2]
a) Inductance of the line ‘
b) Characteristic impedance
¢) Phase constant at 100 MHZ
d) Reflection coefficient if the line is terminated with a resistive load of 500

" -11. What are the advantages of waveguides over transmission lines? A rectangular waveguide

has a cross-section of 2.5 cm x 1.2 cm. Find the cut-off frequencies at dominant mode
and TE (1,1) [1+4]

12. Write short notes on: Antenna properties | [2]

L2
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. -1. An-uniform Electric Field Intensity in certain region is given by E=ya,—xya,+Z3,.
Transform this field vector into cylindrical co-ordinate at a point P(2, 45°, 3). [5]
2. A uniform line charge density of 150 pC/m lies at x = 2, z = -4 and a uniform sheet of

—
charge equal to 25 nC/m? is placed at z = 5 plane. Find D at point (1, 2, 4) and convert it
to the spherical coordinate system. [5+3]

20 cgs@ V in free space and point P is located at T = 3m;
. .

3. Given the potential function V =

N
0=60%¢= 30° find: a) Ep b) % atP c) unit normal vector at P d)pyatP. - [2+1+142]

4. Define Relaxation time Constant (RTC). Derive an expression for RTC. Given the vector

. - - -
current density J =10 pzzatp—l‘fpcosz(i)a“P mA/m? . Find the current flowing outward

through the circular band p = 3,0<¢<2m2<z<28. ' [1+3+4]

. - -
5. Show that the vector magnetic potential can be defined in both the regions where T is
equal -or non-equal to zero. Use the concept of vector magnetic potential to derive the
Magnetic Field Intensity- due to an infinite current carrying filament carrying DC current

1. [3+5]

—

. - S
6. State Stoke’s theqreffi. Given the field H= lacos(%} a,- sin(%}'faq> A/m, evaluate both

sides of Stroke’é':{‘theorcm for the path formed by the intersection of the cylinder p =3 and
the plane z =2, and for the surface defined by p=3,0=2z<2, andz=0,0<p<3. [1+7]

- ﬁ;gp O : S 2

7. State Faradays jJgaw. Correct the equation VxH=J with necesgary arguments and

derivation for tithe varying field. [2+4]

A
. . . . B, - .
8. Derive the expressions for reflection coefficient and transmission coefficient for the _
reflection of uniform waves at normal incidence. (8]



‘-.‘,\\" .

9. At 50 MHz, a lossy dielectric material is characterized by € = 3.6y, p = 2.1y and
- - :
¢=008S/m.If E, =6 5, V/ m, Compute: ] [24+2+4]

a) Propagation Constant
b) Wavelength
-+

‘waveguide with e, = 2, e = 1 with dimensions a = 1.07 e, b= 0.43 cm find the cut ofF

- frequency for TM;; mode and the dominant mode. [1+4]
... 12, Write short notes on antenna and its parameters, _ [2]
sk o
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Candidates are required to give their answers in their own words as far as practicable.
Attemp .+t All questions. .

The figures in the margin indicate Full Marks. > .
Necessary formula is attached herewith. ' : v

—?7’ epresents a vector and '&Z;,mm denotes a um‘t vector along the direction given by the subscript.

Assume suitable data if necessary.

] o o - - - . . . :
., Convert theveetor F=F, ax+F, ay+F, a. toboth spherical coordinate systern. - [5]

Fird fhe electric field intensity in all three regions due to an infinite sheet parallel plate

capacitor having surface charge density ps c/m” and -ps ¢/m?® and placed aty =0 andy=b.
respectively. Let a uniform line charge density, 3 nC/m, aty = 3 uniform surface charge

density, 0.2 nC/m? at x = 2. Find Eat the origin. [4+4]
What is dipole? Derive the equation for potential and clectric field due to dipole at a

distant point P. - [1+46]
Derive Poisson's equation. By solving Laplace's equation, find the capacitance of 2
parallel plate capacitor with potential difference between the plates equals Vo. [1+5]
) ’ - 2y > - : - ' .
Verify stoke's theorem for the field H =( Bir G}Lﬁ 54rcosBay A/m in free space for the
conical surface defined by & = 20°, 0<¢p<2r, 015 Let the positive direction of
dsbeag. - , » 18]
Consider a boundary at z =0 for which Bi = 2;.,(— 3§y+Zz mT, i = 4 pH/m (z> 0},
4y =7 WH/m (z< 0) and K =80a A/mat2=0.Find B, 8
Explain how Ampere's law conflict with continuity equation and how it is corrected?
Derive ccnducti.on and displacement current in a capacitor. , [4+3]
Derive. the expression for electric and magnetic fields for a uniform plane wave
propagating in a perfect dielectric medium. ' [5+3]
A 9.4 GHz uniform plane wave is propagating in 2 medium with € =2.25a0 }r = 1. If the
magnetic field intensity is 7 mA/m and the material is loss less, find [1+1+14+2+2]

i) Velocity of propagation

ii) The wave length

iii) Phase constant

iv) Intrinsic impedance

v) Magnitude of electric field intensity



10. A lossless line having an air dielectric has a characteristics impedance of 460 Q. The hm
is operating at 200 MHz and z, =200-j200Q. Find (a) SWR (b) Zy, if the line is !
long; (c) the distance from the Ioad to the nearest voltage maximum. : : [2+4+2]

11. Differentiate between transmission line and waveguide. A rectangular waveguide having
cross-section of 2 cmx 1 cm is filled with a lossless medium characterized by g=4g, and

u,=1. Ca]culate the cut-off frequency of the dominant mode. B (23
12. Write short notes on antenna and its properties. 2]
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DIVERGENCE
D
CARTESIAN V-5 =2e 42, 92,
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. Express a scalar potential field V= x? +2y? +32% in spherical coorogll

Candidates are required 0 give their answers in their own words as far as practicable.
Attempt All questions.
The figures in the margin indicate Full Marks.

i
Necessary formula is attached herewith. ;

?represents a vector and ‘?ub,mm denotes a unit vector along fhe dz rection gm &scnpt

Assume suitable data if necessary.

wighal: of
V at a point P2, 60°,909). : v L;f [3+2]

Derive the expression of Electric ﬁeld intensity dve to a line charge using Gauss Law.
Find Flectric flux density at point P(5,4,3) due to a uniform line charge of 2 nC/m at ~

X = 5 y =3, point charge 12 nC at Q(2,0,6) and uniform surface charge éens1ty of 0.2
nC/m? atx =2. . - [4+4]

- State thc physical significance of dlvergence Derive the Divergence theorem Given the

potentlai V=.1_9.sm6cos¢, fmd the electric flux density D at (_,g O] | o o [2+2+.a] '_ ,

Derive Laplace's equation. Find the capac1tanc=' of a co-axial cable usmg Laplace's
equation. : : . _ [1+5)

. State Amperes circuital law. By using Biot Savarts law, derive an expression for

magne‘uc field mtensny ( )due to an infinite length filament carrying a direct current L [2+§]

Flux density at medium with p; = 15 is B1 1.2a, +8a, +4a,T. Find B Hand the angles 4

between the field vectors and tangent to the mterface at second medium, if second
medium has g = 1, and interface planeisz=0. , [3*'2"'3]_.

State and derive the expression of motional emf (electromotive force) Consider two

parallcl‘conductors placed at x =0 and x = 5 cm in a magnetic ﬁeldB 6az mWb/m?>. A
high resistance voltmeter is connected at one end and a conducting bar is sliding at other

end with vélocity -:r 182, m/s. Calculate the induced voltage and show the. polarity of
induced voltage across the voltmeter. [1+3+43]

What is standing wave? Derive the equation of Electnc ﬁeld and Magnetic field and SWR
of standing wave? . [1+7}



9. An EM wave travels in free space with the electric field component E 2(153)"“-—‘3-2)

COS((Dt - éy + Sz)V/ m . Find (2) @ and A (b) the magnetic field component. [2+2+3]

10.A 50Q lossless transmission line is 30 m long and is terminated with a load
Z, =60+ j40C2. The operating frequency is 20 MHz and velocity on the line is
2.5%10° m/s. Find | - '

[2+2+4]
1) Reflection coefficient - '
i) S ing wave gati
iii) Inpamng B

andlRd modes? Consider a rectanguiar waveguide with er = 2.25 and i, = 1
with dimendbpgfad® 1:07. b = 0.43. Find the cut-off frequency for TM;; mode and

dominant {ga& [2-+4]
12. Write skl

i PTAme™p2 and 11s type., ‘ R R

*%
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Necessaﬂ tables are attached herewzth

A represenr a vector and A sabscript AN asubsr.npt denotes a unit vector along the direction

. given by the subscript.

Assume suztable data if nécessary

. Define a vector ﬂeld A ﬁeld vector 15 glven by an expressmn

A= »-——————(Xa +ya ,+zaz), transform this vectos 1o cylindrical coordinate
' Jx +y +z : g C ) '

S5 jstem at point (2 30°, 6) | | | . » 2+3)
Gwen the flux density D (2(:059/1‘ )a, +(sm6/r )aeCl m, evaluate bo’(h gides of the

dn{ergence theorem for the region’ defined by 1<1 <20 <9 <§ o< ¢ < = ' 18]

. Define electric dipole and polanzauon The region z <0 c0 tains a dielectric material for
which  €,=2 5 while the region Z 7 0 is charactenzcd by 2% Let

R ——30ax+30ay+70az\f/m Fing: @ B2 O O polarization.

:regng(i’);]'. : : Co e e [2+2+2+1+1] '

State the unlqueness theorem and prove ﬁnq theorem for La lace s equatlon [1+5}
1~

. Acurrent density in certain region is gwen as: J =20sin® oom’p a +- a,;, Alm®, Find: {S_f‘ﬂ

i) The av'ér'égc value of J; over the surface r=10< B< n/ 2,0< ¢ </

Show that v %E =0 for static electric field. The region y<0 (RCgIOIl 1) is air and y>0
(Region 2) has fx = 10. If there is 2 uniform magnetic field H= Sa +6a +7 2. Almin °
region 1, find Band i in region 2. [2+3+3]
Find the amplitude of the d1sp1acemcnt current density in @ metallic conductor at 60 Hz, if

£ =g, = MO —5.$><4107S/m and J —sm(377t—117.1z)axMA/m [5]



8. Explain the phenome,ﬁa when a plane wave is incident normally on the interface between

two different Medias._ Derive the expression for reflection and transmission coefficient. (8]
9. A uniform‘plane wave in non-maénetic medium has ﬁ = SOcos(l 0%t+ 22)2 yVim. Find:l
- .i) " The direction of propagation | o .

i) Phase constant B, wavelength A, velocity g, relative permittivity &, intrinsic

. impedance n - ' C

iii) H _‘ | | [145+2]
10. Determine the primary constants (R, L, C and G) on the transmission line when the

meastrement on the line at 1 KHz gave the following results: z, =710£~16°, & =001

neper/m and B = 0.035 rad/m. . - 81
11. Explain the modes supported by a rectangular waveguide. Calculate the cut off

frequencies .of the first four propagating modes for an air filled copper waveguide with

dimension a=2.5¢m, b= 1.2 cm.. ' T = ‘ [2+47}

o

12. Write short notes on antenna and its types.
: gk
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. Express the uniform vector field F =5;; in {(a) cylindrical components (b) spherical

Candidates are required to give their answers #n their own words as far as practicabie.
Attempt All questions. :
The figures in the margin indicate Full Marks.

Necessary tables are attached herewith,

— LN d o . .
A represent a vector and @sisipt and B suscript dBenoles @ unit vector along the diredion

given by the subscript.
Assume suitable data if necessary.

components. [2+3]

Derive the eﬁpression for the electric field intensity due to an inﬁnitely long line cl.large
with uniform charge density p, by using Ganss's law. A uniform line charge density of
20 nC/m is IoGated at y =3 and z=>5 . Find Eat PG.6]) ) - 44

Derive an expression to calculate the potential due o 2 dipole in terms of dipole

Py

moment (p) . A dipole for which "B=3zx~52,+10;znc.h1 is located at the point

(1.2,-4). Find Eat P. | [4+4]

Assuming that the potential V in the cylindrical coordinate system is function of p Oﬂl'y,
solve the Lapplace's equation and derive the expression for the capacitance of mﬂ}glal
capacitor of length L using the same solution of V. Assume the inner conductor of radius

~ ais at potential Vo with respect to the conductor of radius b. U

. State and derive expression for Stoke's theorem. Evaluate the closed line integral of H
from P,(5,4,1)to P,(5,6,1jt0 P(0,6,)t0 P, (0,41)to P, using straight line segments, if

H=01y'a,+04xa,Al/m. . - 1]

Define scalar magnetic potential and show that it satisfies the Lapléce’s equation. Given

' ‘t.he vector magnetic Pbtéﬂﬁal A= —(p2 /4)5(; Wh/m, calculate the total magnetic- flux -
"crossing the surface ¢ = /2, 1<p < 2 mand 0 £z<5m. : [1+2+5]

How does VxH =17 conflict with continuity equation in time varying fields. How is this

conflict rectified in such fields? A . f2+3]

Derive the expression for electric and magnetic fields for a uniform plane wave
propagating in a perfect dielectric space. - - [5+3]
A lossless dielectric material has ¢=0,u =Le =4. An electromagnetic wave has

magnetic field expressed as H=—0.1cos(ot —z)a—;+ 0.5sincos(wt—z)a, A/m. Find: [2+2+4]

a) Angular frequency (»)
b) Wave impedance (1)

C)E



- 10. Conmder a two~w;re 40 Q line (Z, = 40@) connmung the source of 80 v, 400 kHz with
series resistance 10 Q to the load of Z, =60Q. The line is 75 m long and the velocity on
the line is 2.5%10® ny/s. Find. the voltage V,  at mput end and VL,; at output end of the

m,s

8
- transmission line. (8]

de? A rectangular air-
11. Why does a hollow rect: gular waveguide not support TEM mo
filled waveguide has a cross-section of 45><90 mam. Find the cut-off frequencies of the

‘ : [2+4]
first four propagating modes. : )
12.'Write short notes on antenna and its types. L | [2]
: ' T sk '
DIVERGENCE
ap, 8, ap,
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Tsabseripe denote a unit vector along the dzrectzon gzven bv the subscrzpt

Assume suztable data if necessary.

ansform A 103 "83 +6a‘z9 at pomt P(10 -8 6) tﬂ c}'hndncal coordmate system 5 [5] : :

A lme charge of 8nC/m is loeated atx=-1,y= 2, a pemt charge of 6mC aty= Aada.

0.If the potentlal at ongm is. 100V fmd the potennal ai

surface charge of 30 pClm at z= :
P (4,1.3). [7] -
. Explam the Cont1 ity equatlon. The current denulty 1n eertam regxon is apprommafed by - El
;L J-;-« (0 1) R a, A/ m m sphencal coordmates (a) How much current is crossmg the - -
e su:rfacc . . , . Fo
I+ r=>50cm at 1= lpS‘? (b) Fmd Py. (r t) assuming that pv—>0 as t —>o, ‘ [2;!76] s
4, Fmd the equation for Energy Densxty m the electrostatic field. - 61 - :
. Differentiate between scalar and vector magnetxc potential. Derive an expressxon for the
‘ 'magnetxc field intensity (—') at a point due to an mﬁmte ﬁlament car'ymg a duect .
‘current I placed on Z-axis usmg ampere 'S c1rcu1ta1 law . [2+6]'i
. State and prove Stoke's theorem. Gwen H =10 smea in free space. Fmd the current m ‘
ar d1rer~t10n havmg T= 3 0< G‘< 90° 0< (l) < 90°. ' [3+5] ,
. 'Wlthm a certain reglon, €= 10 i F/m and p 10° H/m o |
‘ EEE .
i Bx —2><1()’4 colestml() ya‘ T (a) Use VXH s%;g to ﬁnd E (b) Fmd the total
through the surface x = =0,0< < y<40m, 0<z< Zm, att=1pS. [4+4]

vmagnetlc flux passing
. Derive an expression for standing wave ratio of uniform pia.ﬁe vave in terms of reflection
coefficient. Find the reflection ‘coefficient for the mterfax:e between air and fresh water :
o S {5+3}

(e =8lep, o =0), incase of normal incidence.




o 9 The magnetm ﬁeld mtensxty ( )m free space is ngen as, - |

11, Determine the cut-off frequency for an air filled rectangular waveguxde thh a=2, 5 cm

b et o

H(x,t)=10cos(10t+Bx) 2y A/m find:

- 8) Phase constant (B)
b Wavelength

o) E(x t) atP (0. 10203)att 1nS

[2+143]

-'110 A 300 Q transrrussmn line is lossless 0250 1ong, and is termmated in Z= 500 Q The

line has a génerator with 90 £0°V in series with 100 Q connected to the mput Find (a)

.the load voltage (b) voltage atthe nudpomt of the line,

and b= 1.25 cmforTE”mode .

"12 Wnte short notes on:

E a) Loss ‘tangent.
b Antenna types. and propertxcs

* o

[4+4]

N
T
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Necess ormula sheet is attached herewith. S :
> n by the subscript.. .

Qsupscript denote a unit vector along the dzrecaon give
Assume suitable data gf necessmy

v

v

V. The figures in the margin indzcae‘e Full grks
v

v

v

i ‘ Transform the vector 4a ——Za —-4a into spheneal conrdmates at pemt P(-2, -3 A : '[5]

S ate and write the mathematlcel equatlon of Gauss Law. Usmg the same law, derive an ’

Xpressmn for elee‘mc field intensity (E) in between the two eo-axml cyhndnoal conductors
T dving inner radlus a' and outer radius ', each infinite in extent and assuming 2 surface
bl charge dens1ty ps on the outer surface of the inner conductor [1+6]

e 3.~2‘,State the physical mgmﬁeance of potentlal gradlent Assummg that the potenual V in the .

'phencal coordinate system 15 a function of ronly, solve the Laplacian ian equation and. derive ©
expression for the eapamtanee ofa spherical capacxtor using the same solution of V. [2+6]

4, , Wlthm the eyhnder p=2,0<z <1 the potentlal gwen by: V= 100+Sﬂp+150psm¢v md [2+l+2+1]

a) Electric F1e1d Inten31ty (E) at P (1, 60°, 0. 5) in free space
b) Potential Gradient (-Q-Y—)
dN

¢) Volume Charge Density {pv) at P(1, 60°,0.5) in free space - ‘ ‘
'd) How much charge lies within the cylinder? o

5. State the physxcal sxgmﬁeanee of Curl. Evalvate both 31des of stokes theorem for the field -

' A 6xy a —3y a A/m and the reetangular path around the region 2 <x55,-12Yy <1,

z=10.Let the p051t1ve dlrectxon of ds be a ) - R o [2+6]

6. Explain_ the physieal sxgmﬁeance of the equanon d> B ds 0. Given the vector magnetic

potential Z =p?/8 az Wb/m . Calculate the total magnenc flux crossing the surface o =m/4,
1.<.p£3m,0$z$5m. i : . [2+6]



emf and ‘transformer emf W1th necessary“"’ themaucal derivations. A ,

A Explain motm l :
straight conductsbﬁ of 0. 2m lies along x-axis with one end at, igin. If this conductor is

"sub‘]ected to the magnetxc flux density B= OOSa T and veiocxty v = 2.5 sin 103ta m/ 5.

Calculate the emf induced in the conductor. - .. [6+2]
:8.. Define Transverse Electromagnetxc (TEM) wave. Derive an expression electric ﬂeld for a
- uniform plane wave propagating in a perfect dielectric media; . o [7+1]

9. A uruform plane wave in free space at a frequency of 12 MHz is gwen by o

4‘ E =200 cos(mt+ 120x +30°)a v/ m, f nd (a). ‘Emax] (b) H at x = 40mm and t.= 340ps. [3+3]

ID A lossless transmission lme with Zg = - 500 has a Iength of 0. 47» The operatmg frequency is
* 300MHz and it is terminated with a load ZL = 40-*-_]309 Fmd L o L [2+2+4])

" ) Reflection coefficient (I o
- b) Standing wave ratio on the line (S’ WR) Y
" © Input impedance (Zi) ’

-~

-Skin depth , o e S
lb) Antenna and 1tstypes e e . (o T

e, L. .Explain Transverse Eiectrm Mode and Tran@v‘erse Magnetxc Mode of a waveguxde - [2+2]‘
2 Write shortnotes on: ST - o 1 L T ; [zx?‘] .
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Semi-log graph paper IS to be provided.

“Assume suitable data if necessary.

a) What do you mean by resonance in RLC series circuit? Define half power frequencies

and bandwidth in RLC series circuit and also obtain an expression for them. (81

b) In the circuit shown in figure below, the switch is closed at t = 0. Determine iy, 12,
11,12 and i"jatt= 0"

(8]

a) Inthe two mesh network, the switch is closed at t=0. Find the mesh currents 11(t) and

ip(t) &sing classical method. Also calculate the capacitor voltage. i8]

__4){ Q_E. .:.z...ng“l\—- e e B S
v 10 © l
o —

G A ) N <
sov &0 3,® g0 2120 _T_ZHF
% e

$
R

b) The switch in the circuit shown in figure is closed for long time. It operns at t = 0.

Obtain the current through inductor and voltage across capacitor for t > 0. ' (81

e AN LR e
10 0.5 mil l

a) In the given circuit s1 is closed at t =0 and 52 is opened at t = 4msec, determine i(t)

for t > 0 using Laplace transform method. Assume inductor is initially de-energized. (8}

S1

,Mjfr Y o
=0 500 é
52 \Lv t

——



b) Figure below shows a parallel circuit where capacitor has an initial voltage of 10 \
- with polarity indicated in the figure. The switch is closed att=0. Fmd V(t) for t> O
using Laplace transform method. ‘ ;

. Dj’? £=0 T S
e (1) ” :
'c®y ¥ ig(® T L 1)
JUY = SER s -
eV IE fo2s0. VO

P,

SUBH

4. a) For the given two poxt network, determine the dnvmg pomt 1mpedance If this
network is terminated at port 2 with ‘/2 H inductor, ﬁnd followmg network function
for this termmated network, : ‘ _

(i) Zy (s) (u)_ Yzi(s‘)‘ | (i_ii) aél(s)"‘
IR T TR [
A Al ——tp
’\i: S (5] el COSRTE *ifﬁ
" (9o oy 2

b) Obtain Trigonometric F ourier Sencs of the waveform shown in ﬁcure bclow and
sketch the line spectra ‘ ; - :
Vit )’ ‘
LR
10—

S 10

5. a) Determine T and Y--paramefers of the 2+port network shown in figure beldw;'

I 20 21 10 I,
1‘* }"’\3‘{\?\“ \4\1 u.,l_'__"__. !X\“‘”""{ :;?1.2
i i X . : : . ;
V1 Zwa 30 Vo
Bt J/ : : - TR %

b) What is the significance of frequency msponse study’? Plot the frequency response of
G (JCO) - 151+ jo /10) -
| 103(1+J03/2)[1+J06( >+<J ]

as asymptouc Bode plot

Uk k

(8]

8]

(8]

[8]
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempt Al questions.

v’ The figures in the margin indicate Full Marks.
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1. a) Define resonance in parallel R-L-C circuit with
100Hz AC source supplies a series circuit with

the help of phasor diagram. A220V,
a capacitor and coil. If the coil has

50 mQ resistance and 5mH inductance, find the value of capacitor to create

resonance. Also calculate:(i) voltage across R, L

and C, (ii) Quality factor.

) Obtain the value of i, in diy/dt,dip/dt,d% /df and dip/di” at t =0*, if the switch is

closed at t=0 jni the circuit shown in figure below

10V

0

1H

2. a) If the switch is closed at t=0 i the circuit shown in figure below, find expressions for

current through and voltage across capacitor usin

g classical method of solution.

25sin {10t} :D

e}

b) Obtain an expressions for V(t), if the switch in
closed at t=0. Use Classical method.

5Q

the circuit shown in figure below is

1

&-—*JWW"

LY :

o+
V'C_St) T 0.25F

3. a) In the network shown, the switch is moved from 1 to 2 at t=0. For the element value
given on diagram, find the expression for voltage and current of capacitor, by Laplace

Transformation method.

8]
8]

8]

(8]




s
o
w

2

N

zqv,;.rw

. o T 1/36F
] 120 N

* b) Inthe mrcuxt shown in figure below 1f the switélr is opened at t= 0, ﬁm;z Ve(t) for
t>0, usmg Laplace transform method. o i )

10 0‘,5er
LW
pn tf='°$§ e
N Ve (£) X 2F
sE ¢ /

4, a) For the Z—port network shOWn in ﬁgure below ﬁnd voltage ratio tr'msfer funcuon,
G (S) and current ratro transfer ﬁmctxon a1 (S).

P : - 1' »
g T W

v ém B gm_’ "%m_, RN

o B
Ge—or < 0

'b) F ind the trrgonometnc form of Founer series for followmg Wave and also sketch the
lme spectrum ‘

5. a) The network shown below is a two port ne‘twork contammg dependent voltage source.

~ Obtain Z-pdrametcrs and T-parameters of the network AIso check whether the
network is syxmnetncal or not? :

b) Draw the asymptotrc bode graph of the glven transfer ﬁmctron
o o ~ 1000(s +2)
: s(s +2Is+ 20)(3 +2s. +IOO)

ek

18]

18]

8

(8]
8]
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1. a) A 50 ohrms resistor is connected in series with a coil having resistance R, inductance L
and capacitor C supplied by 100 V variable frequency supply. At a frequency of
200 Hz, the maximum current of 0.7 A flows through the circuit and voltage across
the capacitor is 200 V. Determine the value of R, L and C.-

b) Obtain ir, in, diy/dt, dig/dt, d*/de, d’in/dt® at t= 0, if the switch is closed at t = 0.
t=0

2{ 2H 50
- YV AAA

5Q ——1IF

1 em oy L
10ev4 K i D

2. a) Using classical method, find the voltage across inductor Ly in the circuit shown in
following figure.

b) Calculate expression for total current supplied by source for t > 0 using classical
method in the circuit shown below.

t=0 W
S
-
E f 200
o A L e A
100

10mH
mhe JORE
1




3. a) Using Laplace Transform method, find the current and voltage across capacitor for
t> 0 in the circuit shown below.

t=0
40 1H
ouuwuwd‘g‘mwwﬂ
Ao

b) Find the expression of v(t) for t > 0 using Laplace transform if switch is closed at
t=0.

o
1F == 10V

4. a) For the given two port network, determine the driving point impedance and voltage

ratio transfer function.
I . :
s 'y 112 2
g 1H , 2H

V1§ : 1~~§ 2Q g V2!

v

b) Sketch the Bode Plot for the transfer function given by:

G(S) = Nig@ilglm
S(S° +38+50) _.
5. a) Find Yand Z parameters for the network shown in i gure below.
I |
& o SN
.+. j +
Vi R AT
B =3
b) Obtain trigonometric Fourier series of waveform in figure below, also sketch the line
spectrum. )
4v (at)
20 :
v » 0t
0 2n 4




TRIBHUVAN UNIVERSITY | Exam.

INSTITUTE OF ENGINEERING |Level ~ |BE T | Full Marks |

0 . g
Examination Control Division | Programme | BEL, BEX, BCT | Pass Marks | 32 |
2079 Bhadra | Year / Part i/l | Time {3, |

" Subject: - Blectric Circuit Theory (BE 501)

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt AUl questions.
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1. a) What do you mean by resonance in RLC series circuit? Define half power frequencies

and bandwidth in RLC series circuit and obtain expression for them. [4+4]
. n . Cdiy dip d%iy
b) For the circuit shown in the figure below, find 1y, 12, === » —¢~ and —= att=0". (81
dt ~ dt di?
2 .
t=0 2 pF 100 ‘
_ "
- . . 10 .
50V :@ o 12@2:&1%

2. a) Using classical method, find current and voltage across capacitor for t > 0 in the
circuit shown below. (81

t=0
0o

200 |

’I‘ 10pF

b) If the switch is closed at t = 0, find the expression of current through inductor for

A,

t> 0. Also calculate the voltage across inductor after 10 ms using classical method. 181
300 200
zov~;£,~ %( (=6 205H
oy o LF

1 |
. a) Using Laplace Transform method find the expression of current and voltage across
inductor if the switch is closed at t = 0. [8]
t=0

100 1H
. _M.,‘{,)\fzp_.,.‘.,_-mmj\,\,\]\r_mmx___ ......

|FS)




b)

b)

b)

Using Laplace transform method, find the loop currents i; and iy for t > 0 in the circuit

shown in the following figure. [8]
t=0
+ ( 1 ( =
10V 1F I % i iy §>7 Q
-"‘ » |
Find the voltage ratio transfer function of given TPN, [8]
30
Lo [N 10 L
F Ot VWAt proeoms
1 L
\Z 2F . 30 V3
oF r
e A &
For the transfer function below, draw the asymptotic Bode plot. [8]
G(s) = 50 (sz+IO)
S(s+20) (s* + 25 +225)
Obtain trigonometric Fourier seties of voltage waveform shown in figure below and
plot the line spectra. o {8]
Calculate [Y] and [g] parameters of the given circuit and also check whether the -
network reciprocity and symmetry. ' [8]

Hook
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1. a) Inthe circuit shown in figure below, find the value of "v", using node voltage method.  [8]

8i, Volt

16V

b) In the given network of figure below, inductor Ly is energized and the switch K is
closed at t = 0. When each element has following values.
R, = 10kQ, Ry = 5kQ, Ly = 2mH, Lo = 6mi], solve for i iz %‘-,%‘%,
2. 2;
51_12—1-,-9-122— att=0%. (8]
dt® dt
=0 X

i

2. a) Solve for i (t) in circuit as shown in figure below in which 3F capacitor is initially
charged to 20 volts, 6F capacitor to 10 volts and the switch is closed at t+=0. Use
classical method. [8]

t=0 10

J:“‘J\R/\f'mw et V\/\/‘"‘l

+

3F "[zov o \ 6F —\' 20V

b) An exponential current i(t) =20 € Amp is suddenly applied at time t=0to a parallel
RLC circuit comprising of resistor R = 1/10Q, inductor L = 10mH and capacitor C =
2.5pF. Obtain the complete particular solution for voltage v(t) across the network, by -
classical method. Assume zero initial current through inductor and zero initial charge
across the capacitor before application of the current. (8}




3. @) The circuit below is in the steady state with the switch § closed. The switch is opened
at t = 0. Determine the current through capacitor for t > using Laplace's Transform
' [8]

method.
ft=o

In the network shown below, a steady state is reached with the switch K open with

V=100V, R, = 10Q, Ra=20Q,R; =20Q, L = 1H, and C = 1pF. At time t = 0, the

switch is closed. 1) Write integrodifferential equation for the network afier switch is
using Laplace transform, for t > (), ‘ [8]

closed. ii) Evalua

b)

te the currents i; and iz,

N
%Ro izl. R

J' ~Ru S

the two port network shown in figure
[8]

Find the voltage ratio transfer function of
r.

4. a)
below, if port 2 is terminated with 2H inducto

. %m_xgw_m{; 1 A2y 2
A - IR

v1 2/3F 28 == Va
d 6H

. S

explain how frequency response of a system can be
(8]

ponse and
following transfer function,

b) Define frequency res
obtained. Draw the Bode plot of

1

G(s) = s(1+0.55)(1+0.055)
5. a) Find y and & parameters of the network shown in the figure below. Also check its
symmetricity and reciprocity. [6]
' I 1Q AIQ 12
f }
¢ i
b) Show that:
twork matrix for cascaded network is the matrix
[4]

The overall ABCD parameter ne
product of a ABCD matrices of indiv

idual network,
¢) Find the trigonometric fourier series for the waveform shown in fi

gure; below, [6]

x(1) L 2

/ /I ' 10
302 . 1 2

Py Y
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[

b)

b)

a’

Assume suitable data if necessary.

Explain the phenomenon of resonance in a practical parallel resonant circuit and
hence obtain the expression for resonant frequency. How does it differ from an ideal

circuit? . » [8}
Att = 0 switch changés its position from a to b. Find current and voltage of each
clement at t = 0. Also find the initial value of first order derivatives of inductor
voltage and inductor current. , [8]
20 .
40

S+

12V

L 3H
In the circuit shown in figure below, if the switch is closed at t = 0, find the time when
the current from the battery reaches to 500 mA. Use classical method. (81

e 70 | |
- . :A : ‘ S N )
+ ‘
. , 1

ov - | 5092 100 pF
In the circuit shown in figure below, capacitor C has an initial voltage Vo= 10 volis
and at the same instant, current through inductor L is zero. The switch S is closed at
time t = 0. Find out the expression for the voltage v(£) across the inductor L using
classical method. : (8]

t=0
' s?f o 73‘“—1 R
+ S - % 1

P A P EL: H

wv —_ C=1F Se-t0'0 ? 3
_ A

,_ SN




Ed .

a). Using Laplace transform method find the curren
shown in figure below.

t through the inductor in the‘networ_k

(8]

<+

100V —

'. LT
e —AMAA-

1H «%

1;,1F :\

b) A RLC series circuit

source of 20¢™. Find the expression of the c

Laplace Transform.

4. @) For the given two port network, determine the drivin
tatio transfer function.

1 |
1(+) a——->~——fWW—~'-

T

Vi

i

1‘(—) Cen

with R =4Q, L = 1H and C =1/3 F is excited by an exponential

19

~ 0.5F .

TV 0.5F |

g point impedance and voltage

urrent in the circuit for t = 0 using

(8]

[8]
Iz

~.~.«\/\/W_.__A-—.4._..~T(+)z |

Va2

0(-)2

) Find the trigonometric Fourier series for

following figure.

M (i
v, ‘(‘)

the rectangular pulse as shown in the

(8]

LN n Hx g

P
%

6 6 -

7 ot

5. a) Determine the Z and Y parameters of the two port network shown below. [8]

AMAMAM /\

T
Vi

}

- O

10 2V1

m".. 0

2Va

!

b) For the transfer fumetion below, draw the asymptotic Bode plot.

- 20(s+2)
(s +5)(s? + 4s + 16)

* ook

G(S) =

10— < 5dy

[8
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1. a) Using nodal analysis, determine the current through 4Q) resistor connected between .

terminals A and B for the network of following figure.
4Q

(81

24V

Aodvn 20

b) Inthe oircuit shown below, the indﬁctér is suddenly disconnected from the dc supply.
Find (i) the initial rate of change of current just after switching (it) initial voltage

© across 202 (iii) the voltage across the switch at the instant of separation of contacts. (81

100,

100V

2. a) In a series R-L circuit with R =10 and L= 1H, the voltage source follows the law ‘
v(t) = Ve ™, where o.is a constant. The switch is closed att=0. _ I8

210H

(i) Solve for the current assuming that oo # % and

(ii) Solve for the current when o = %using classical method.

b) In the network shown, the switch is closed at t = 0, with the network previously
unenergised. For the ‘element values shown on the diagram, find 11(0 and ixt) by

- classical method fort> 0. . ]
- t=0 100 ' |

100V T 1H 1Hg
! : r
| ]




‘3. a) In the circuit shown in figure below, a switch S is in the position 1 for a long time and

moved to position 2 at t = 0. Find the voltage across the capacitor for t > 0. Use
Laplace Transformation method. ‘ '

+

b) A sinusoidal voltage v(£) = 40 sin (10% + n/4) is suddenly applied at time t = 0 to-
series RC circuit comprising of resistor R = 2Q3 and Capacitor C = % F. Obtain the
complete particular solution for current through the circuit, by Laplace’s Transform
method. Assume 3C charge across the capacitor before switching.

4. a) Find the'voltage ratio transfer function of the two port network shown in figure
below: If the port 2 is terminated with 2H inductor. Find Zjy, oy, Y.

b) Draw the bode log-magnitude and phase plots for the following system

3 5§43 .
G{S) = -
) s(s+ V(s +2)

5. @) For the network shown in figure below, determine Y parameter and T-parameter.
' P 1o :

©

* b} Derive the condition for reciprocity in term of inverse transmission parameter in a
TPN. : '

c) Find the trigonometric Fourier Series of the waveform shown in figure below. Also
~ plot the line specira. '

L v(®
3

10V k- M“ﬁ
0 : 75\ 2% 31t\’41t Sn (:)t
S0V fe e ) ’

e e

o .

[8]

(8]

8]

81

[4]

4
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a) Explain the phenomenon of resonance in RLC parallel circuit. Also derive the ;
expression for resonance frequency and draw the wave form of instantaneous voltage :
and current at resonance. v ' L [8]

b) - In the circuit shown below, the switch has been closed for along timeand at t = 0 it is
opened, determine (i) i(0%) @iy v(@) (i) vi(0") and Gv) I and v at
t=20us. : [8}

.-
af

.a-}
o~

o]

S

B

5

1
)

LR

e =

-

In the network given below, the switch K is open and the network reaches a steady

2. &) ‘
state. At t = 0, switch K is closed. Find the current in the inductor for t > 0 using I
classical method. {81

100 o
A\l""‘"\"‘\f"i{' . i :
AN AN
100 I 200
-%—-__“_ ' t=0 : . ‘L . 2 3
- 1 { :
V= %mg. 8 o
[ ' ’

b) Use Laplace transform approach to find the voltage across the capacitdr Veltyfort>0
when the switch is moved to position ‘b’ at t = 0 which was in position ‘2’ for a long

time prior to switching. ‘ [8}
A
20 T ‘
5 ,
w
fall B 10 —
6V_T T ) “TiB \‘;c ®

(93]
2

An exponential current i(t) = 2¢™ is applied at time t = 0 to a parallel R-C circuit
shown below. Comprising resistor R = % € and capacitor C = IF. Obtain complete
solution for v(t). Assume V¢ = 0 before the application of current. Use Laplace
transform method. ' '

T

v(

9

t=0 -
1/ZQ ——

I¥ t
sk

i(6) =26




b) In tba czrcurt shown in figure below, stﬂady state is “eached with switch S open
- Bwitch S'is closed att =0, Determine current through inductor z(t; and voﬁage aeross »
- the capacztor v(t) for t>0 usmg Lap}acc tr. ansfozm method. 81

i 4,
;
| 81

D R

? 19 10 i Bty "‘f
T Te/.»sv Vaft)
f- b} Obtain the ¢ Lutronnmctrm Feuwr—semes of the wav&fﬁm shown in f igure oeicwand
o  sketch the Jine spec ' o {83
} g R TR ORIt
| |
| o .
|
- oy ——— L Yo
‘} : by Drawthe asymptotic Bode p!ot for the trapsfer- ﬁmctzm ngun be!c;w. . B 1
G(S)—- v 2(S+5)
S(_S +213+20}(S+I:0) o

j : S ' : : o EXTS
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TRIBHUVAN UNIVERSITY Exam. 32 :
INSTITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | Programme BEL, BEX, BCT | Pass Marks |32

2076 Ashwin Year/Part |1I/1 Time 3 hrs.

e

Subject: - Electric Circuit Theory (EE 501)

v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. -

v The figures in the margin indicate Full Marks.

v Semilog graph will be provided.

v Assume suitable data if necessary.

1. a) A S0 pF capacitor, when connected in series with a coil having 40  resistance,
resonates at 1000 Hz. Find the inductance of the coil. Also obtain the circuit current if
the applied voltage is 100V. Also calculate the voltage across the capacitor and the

coil at resonance.

b) In the circuit shown in figure, switch is closed at t=0 with zero capacitor voltage and
ero inductor current, find the following.
i) viandvzat =0+
i) dvy/dtand dvy/dt at =0+

. iii) dv/dt at =0+
‘1=0 | SQ +
Vi
50V 250wy -3
T v,

Tramrant

2. a) The circuit shown in figure is in the steady state with the switch S closed. The switch
is opened at t=0. Determine current and voltage of all elements for £0 using classical

method.

=0 i 20
o MNA—,

10V :‘L: w31

e e

b) Using Classical method, find the expression for current and voltage of capacitor for
>0 in the circuit shown below.

10

T ]

(81

(81

(81

(8]



3. @) Keeping the switch at position 'a’ for a long time, if the switch is moved to position b’
at t= 0 in the circuit shown in figure below, find expressions for current through and
voltage across capacitor using Laplace transform method. | o } {81
e E R

-;_i;— | . ; .IF
mvi T!F T
H . .

b) In the given network of figure below, both the energy storing elements are initially
reached to steady state, before application of current source. The switch K is closed at.
t=0. Find complete expression for voltage v(t) across the network, for 0, using

8]

Laplace transformation.
1 l v(a)=3v
i —H
| 15 | TSF
4. a) Find the input point driving impedance, transfer impedance, and voltage ratio transfer o
function for the circuit shown in following figure. ‘ ‘ . [8]
; 1Q
‘) *Ili . H * H ‘1,‘7" +,‘
¢ 500 mF 10 500 mF 12 v,
| Vi
- b) Find the trigonometric fourier series for the waveform shown in figure below. I8

x(®) } )

©

.35: 2n -1

0 17 27

5. 2) Draw the asymptotic Bode Plot for the transfer function

H() = (5*53 \ | 8
sls? +215+20Js2 +25+100) | , -

. b) For the two port network shown in figure below. Find the Z parameter and T
parameter. : ' [8]

k%
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Candidates are required to give their answers in their own words as far as practicable.
Alitempt All questions.

The figures in the margin indicate Full Marks,

Semi log graph will be provided.

Assume suitable data if necessary.

. a)

b)

Discuss about resonance in a circuit consisting of a practical coil in parallel with a
capacitor. Also .derive an expression for impedance andxcurrent at resonating

frequency.
In the given network of figure below, both the energy storing elements are initially

* relaxed ie. no current is flowing through the inductor and no charge is accumulated

a)

across the capacitor before application of voltage. The switch K is closed at t=0. Find
di, di, d%i; d’i
the values of iy, iz —L, 2, =, ——%
dt’ dr dt® dt
=0

att=0".

. 50
v=400 sin (100t -30% V| o N
| 50 é L
Using classical method, find the expression for the current supplied by the source in
the network shown in figure. Also find the time taken by the source current to reach

25 mA.

i

b) Using classical method, find the expression for the current and voltage of inductor and

capacitor respectively for >0 from the circuit shown in following figure.

(8]

(8]

(8]



3. a) Inthe series R-L-C circuit shown in fi

«

gure, there is ng initial charge on the capacitor,

If the switch S is closed at t=0, determine expression of current and voltage for all

elements for 0.

kv=20e'3‘

b) Using Laplace transform method, find the loop

shown below,

Y.

0o

4. a) For the given two port network, determine the d
network is terminated at port 2 with 1F capacitor,

for this terminated network, () Za(s) (i) Yai(s) (iiijor2(s)

TEO5F
T

10 12

1 gy ' /\N\l A2
1) gus . : eiual ¥} 2

| , !

V; 0.5F = ooy f
') o) 2

current iy and i for >0 in the figure

riving point impedance, If this ‘
find the following network function

b) Find the trigonometric Fourier series for the given waveform shown in figure below.,

v(ot) T

5. a) For the two port network shown below, find h-parameter and T

Check for reciprocity of network.

b) Draw the asympiotic bode plot for the transfer function given b}?:

64(s+2)

s(s+0.5)(s* +3.25+64)

sk

parameter, Also

8

[8]

(8]

[8]

[8]

(8]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions: '

The figures in the margin indicate Full Marks.

Semi log paper should be provided.

Assume suitable data if necessary.

2) What do you mean by resonance in RLC series circuit? Define half power frequencies
and bandwidth in RLC series circuit and also obtain an expression for them. (8]

b) In the given network, the capacitor C1 is charged to voltage Vo and switch K is closed
att=0. When R; =2MQ, Vo = 1000V, Ry =1 MQ, Gy = 10pF and C; = 20uF, solve

for i,d,,—2»—3 att= 0. (8]
i
._45{_: m ép m_‘_ c,
= , : A

Vg‘i ¥ ’ ‘e%

" a) In the network shown, the switch is closed at t = 0, with the network previously

unenergised. For the element values shown on the diagram, find ii(t) and ix(t), by

classical method for t> 0. [8]
S——O ,' 1002 ‘

b) Find the time expression for current for t > 0 in RLC series circuit with R = 10 ohm,
L =1H and C=§F, if the circuit is supplied by v = 10sint at t = 0. Assume that

capacitor and inductor are initially de-energized. Use classical method. (8]

a) In the circuit shown in figure below, obtain an expression for voltage across the
inductor if the switch is closed at t =0 using Laplace Transform method. (8]

100

t=0 .
i Q0 2H
ZOVT




b} An exponential current i) = 20e™* Amp is suddenly applied at time t =0 to a parallel
RLC circuit comprising of resistor R = 1/ 10€, inductor L = 10mH and capacitor
C=2.5uF. Obtain the complete particular solution for voltage v(t) across the network,
by Laplace transform method. Assume zero initial current through inductor and zero
initial charge across the capacitor before application of the current.

4. a) Find the voltage ratio transfer function of the two port network shown in figure
below, if the port 2 is terminated with 2H inductor. :

" b) Sketch Bode Plot for the following transfer function.
H(s)=— 40(3-;—1)
(2s” +10s)(s* + 25 +10)

5. a) Find the Z-parameter and hence T -parameter for the network shown in figure below

also check if network is symmetrical,

1”}_:? - ;W&y__

foq T
v, Iﬂ
1 (e 9 (.) 5

b) For the given waveform, find the trigonometric form of Fourier series and then plot its
line spectrum. ’

i

(8]

(8]

[8]

[8]

(8]
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a) Explai;x the phenomenon -of resonance in RLC parallel circuit. Also derive the
expression for resonance frequency and draw the wave form of instantaneous voltage

.

[y

and current at resonance. . , {8]
b) Obtain the value of i, I, diy/dt, dip/dt, d*ii/dt and d%iy/at® at t = 0%, if the switch is
closed at t= 0 in the circuit shown in figure below. . 8]
' =0 u gl

J: D FE) T

2. a) Inthe cireuit shown in figure below, if the switch is closed at t = 0, find the time when
' . the current from the battery reaches to 500mA. Use classical method. _ (81

=0 706

o

T 17 ]

b) Find the time expression for loop currents for t > 0 in the given circuit using classical

method. ) (8]
T=0
—y — W\, ~A\A
20 10
30
1v(®) i /;2)
1y —1f
1H

3. a) Keeping the switch at position ‘a’ for a long time, if the switch is moved to position
‘b’ at t = 0 in the circuit shown in figure below, find expressions for current through
and voltage across capacitor using Laplace Transform method. [8]
G g g 16

-
A Ti F

10 VT Tl F




b) In the ‘network shown below, a steady state is reached with the switch X open with
V=100V, R, = 10Q, R, =20Q , R; =20Q, L = 1H, and C =1 pF. at time t = 0, the
switch is closed. Evaluate the currents i; and i, using Laplace transform, for t> 0. [8]

4. a) Find ‘the forward voltage ratio transfer function G (s) and forward transfer

LUhix

[8] . T'.I

admittance Y2;(s) in the following circuit. [81
1 1H
1 b 10 ‘ 10 h 2
=
Vi 1/2F 0
==1F 1H v
'e—— ..
b) Sketch the Bode Plot for the transfer function given by ,
H(S) = 64(S+2)/[S(S* + 0.5S)(S* +3.28 + 64)] . 8]
5. a) Find transmission and admittance parameter. for the given TPN and check its . .
reciprocity and symmetry.
b) Obtain trigonometric Fourier series of the waveform shown in ‘figure below and
o {8]

sketch the line spectra.

Vol- - - -

/z-- = wt

*kk

3n l S
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Candidates are required to give their answers in their own words as far as practicable.

‘_Az.‘_tempz“_/_i_l! questions.
The figures in the margin indicate Full Marks.

Semi log paper will be provided.

 Assume suitable data if necessary.

a) Describe the phenomenon of series RLC circuit. What value of capacitor would
procedure resonance in 400 V, 50 Hz source if the resistance and inductance are
70mO and 6mH respectively? Also calculate the Q-factor and half power frequencies.

b) After being open for a long time, if the switch in the circuit shown in figure below is
* closed at t = 0, find current through inductor, voltage across capacitor, current and
- voltage across each resistor att= 0" : B

Shvssgionng '
e |

100V "':‘f—

‘&) For the circuit shown in figure below, find the current through and voltage across the
capacitor for t> 0. Using Classical approach. '

50 o 3F L
. 50 S 5 0

b) Switch is closed at t = 0, find the expression for circuit i(t), for any time 't', and
~ calculate the value of current at t = 0.1 sec. Also, find the timeé for current reach
maximum value and corresponding maximum value of current. Use,Classical method.

At

50 \

100 V5

s,

TO.Z F

(8]

(81

8]

- 18]



3. 2) Find the expression of the current flowi

e R R e 0 S W

ng thréugh resister R of the circuit in
following figure and also find the voltage across the inductor for t > 0, when the
‘switch is opened at t = 0. Use Laplace Transform method.

(8]

Vit=6eV {

e below, the switch is closed at t = 0, with the network

b) In the network showﬁ in figur
the element value given on diagram, find the expression -
- [8]

previously unenergised. For
for mesh currents 1(t) and i>(t), by Laplace Transformation method.

10Q 100

b Sketch the aéyn1ptotic bode plots for the transfer function givenby:
58%(S+100)

6=

| (S+20)(S* +20S+100)
¢) Find the expression for Equivalent Z~par.amet¢f equation if three. two-port networks |

are connected in series.

g

18]

[4]



find Z-pararueter and T-parameter. 81

5. a) Forthe two port network shown i figure below,

60

s for the wave shown in figure and sketeh line
8]

b) Find the 'uigonometﬂc Fourier Serie
spectrum. e
V@) B

- - — ==

10V7" -
n\\‘?ﬂ:’sn

L2
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' Candxdates are requlred to give their answers in their own words as far as practicable.
. Attempt All guestions. :
The figures ini the margin indicate Full Maris.
Semi log paper will be provided.
' Assuﬁze suitable data if necessary.

x\ﬂxi'

. a) Descrlbe the resonance phenomenon in RL.C series. circuit. Define half power points
and band wxdth for a series RLC circuit and derive expression for them. [8]

| . b) In the glven network of figure below, both the energy storing elements are initially
- relaxed iie: no current is flowing through the inductor and no charge is accumulated
across the capamtor before application of voltage The switch K is closed at t = 0.
di, - d12 d¥, di,
dt’ dt clt2 Tat

ot

Flndthevaluesof11,i2, att=0" R ‘ [8]

10Q

100V—

2. é) In the circuit shown in figure below, if the switch is closed at. t =0, find the

expression for Vcrl‘tage across capacitor usmg classical method [8]
=0 :
> gpu—ry
o 100Q
200V =— ‘ .
] == 100uF

10Q

)] Keepmg the switch closed for a long time, if the switch is opened at t = 0 in the circuit
shown in figure below, ﬁnd expression for voltage across capac1tor using classical

method of solution. o [8]
N AN AMM
1H 30 50 - 4
o : . T>t=0
15V —— "~ 10pF

- 60V




3. a) For the circuit shown in figure below, Find the current and voltage of capacitor for
t > 0 using Laplace Transform method. [8]

t=0

10V

b After being closed for 2 Jong time, if the switch in the circuit shown in figure below is
opened at t = 0. Obtain the expressions for i, (t)and v (t)fort >-0, using Laplace

Transform Method. , 18]
| t=0 | |
L E ‘ it
C 50 5Q 5 Q

. a) For the given two port network, detefmine the driving point i;p;iedancé and voltage

ratio traxigfer functipn. - S L ,141
W GSFT-‘L:: ﬂﬁFJ:#'-: v :
) T
e ——— 02
b) Ske{ch thé Bode Plét for the transfer fu;.ction given by - [81

H(S) = 200(S + ) /[S(S + 5)S” +28 +100)]

¢) Show that all overa}l transmission parameter matrix for cascaded two 2-port networks
is simply the matrix product of transmission parameters for each individual 2-port
network in cascade. ' [4]

e st N il



S a} Find the y and g-parameters of the circuit in figure below and also find whether the

network is reciprocal or not. ‘ (8]
T N
,.f\ ” i A A4t N
Vi 3 3H 4V %31{ Vs
b N

b) Obtain trigonometric Founer series of the waveform shown in figure below and
sketch the line spcctra. , [8]

v(t)
N

A

Pot

0. 2a 4m  6m
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. \ '
Al questions carry equal marks. ‘ "
Necessary Semi-log graph paper is Provided. |

Assume suitable data if necessary. T

@)y A voltage u(t) = 100Sinot is applied to a series RLC circuit. At the resonant
" -jfr,.squengy.of the circuit, the maximum Voltage across the capacitor is found to be 400
V. The Bandwidth is known to-be 600 rad/sec and impedance at resonance is 100 Q.

. ‘Find-the resonant frequency and compute:the upper and lower limits of the bandwidth.

' AISo‘det"ermine the value of L and C of the circuit. -

b In the network shown in figure helow a steady state is reached with the switch open.

2

" Att =0, the switch is closed. Determine the value of u1(0") and us(0").

. a) Using'-classical method in the circuit sho{vn in ﬁgﬁre pelow. Find the voltage across

capacitor for t> 0.
' 18Q

b) Using classical method, in the circuit shiown in figure below. Find the current through
inductor and voltage across capacitor fart> 0 .







gure below find the voltage

sform method in the cimcuit shown in fi
t>0 :

3. a) Using Laplace Tran
and current of capacitor for

b) Using Laplace Transform' method in the circuit shown in figure below. Find the

current 1; and i; for t> 0.

2

twork shown in figure below. Find the voltage rafio transfer

' 4. @) For the Two-Port ne
function.

1

' b)" be?v,he Waveform shown in figure below. Find the trigonometric form of Fourier
" Series and plot the line spectrum. o SR : '

T f(t)




5. é)' For the network funcﬁon'-given below, plot the asymptotic Bode diagram -

H(S) = 20G+D) | o
. S(s+5)s* +25+10) -

b} For the Two Port network shown in figure find Transmission parameter and

Y-parameter.

i

/”“

s =
/;\ e
v,

_j#h
JF
Ehons
1' . .t ..
ek

VRN ORISR Ut PRSI
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v/ Candidates are required to give their answers in their own words as far as practicable.
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v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

t. a) What do you understand by the bandwidth of 2 series resonant circuit? Explain with

the help of resource curve and also derive its expression both intermsof @ and f. - 8]
'b) In the circuit shown in figure below, switch K is closed at time t = 0. Find the values
of iy, iy din/dt, dia/dt, &hy/af’, Pip/af’ at t=0+. | 181
- T SN Q

+ i
10 V—t—

- 2. 2) In the circuit of the Tigure below, the switch K is open a.ﬁd. the circuit reaches 2 steady

state. Att=0, K'is closed. Find the current in the inductor t > 0. Use classical
method. ) v - 8]

b) In the circuit shown in figure below capacitor C has an initial voltage Ve = 10 volts
~ and at the same instant, current through the inductor L is zeTo. The switch K is closed
at t = 0. Find out the ‘expression for the voltage V(i) across the inductor L using:

~ classical method. - o (8}
pL : R=100
1oy —— L HF % Vi

-

e ————




3. a) Uéing Laplacetransfarm method find the EXPWESSIons for 13{t) and iy(t) in the given
two mesh network shown in figure below providied that the network is unenergised. i8]

1H 1H
oj/c W\/\r—mm; (B85
<l .

S N

-b) Using Laplace Transform method, find the current of inductor and capacitor for t > 0
“in the circuit shown in figure below. . : : C 8]

t=0

o)

—13F

4, a) Find the mgonomemc Fourier series for the wavefonn shown in figure below and |
_ plot the line s apecmlm ‘ . , 8] - -

b) For the network shown in figure below ﬁnd the voltage ratio transfer ﬁmctmn and
transfer impedance. , _ . (8]

5. &) Sketch the bode piot for the transfer function given by o o e (6] |
G(S) =20(S+1)/(S? +4S+2)(S* +58) B

b) Find Z~parameters and hence the T-parameters for the 2 port network shown in figure
below. - | [6]

10 ‘

\ 20 > Zia V»
S

¥

CAN

¢) What do you understand by reciprocal two-port network? Also derive the xondltxon ‘
for the same in terms of T parameters. : [4]

ook
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Assume suitable data if necessary.

1. @) How does the resonance occurs in RLC series circuit? Define the half power
. frequencies and pandwidth for RLC series circuit and also obtain the expression for

- them. e . S . 18]
b) Ifthe swif_ch is closed at t=0 inthe circuit shown in figure below, Obtain the value of
i,,1,,di, /At di; /dt,d%, /dt* and 4%, /dtatt=0" 81

=0

2. ~a) Using clz;séical method, Find thé current and voltage of Caﬁacitor fort >0 m the
circuit shown in figure. ' - :

100

100

o '_ b) Using classmal metll%ibd,: ‘ﬁﬁd the Eurfent an‘d’ voltage Qf
in the circuit shown in following figure. '

E 20
| ;’on@ |

inductor and capacitor fort>0

®

[EN

3. a) Inthe circuit shown in figure below, the capacifor has an initial charge of o =800 pC
with polarity shown in the figure. Find current i(t) if the switch is closed att=0 using -

Laplace Transform method. IERE
A JLIRS!

100V | @ | Qo 4 BF

V ' + i



b) Solve ?or :(t) for t> 0 by using Lapiace transformanon The switch closes time t= 0.
Assume zero initial charge across the capacitors. , - [8]

"05F -

4. a) For the circuit shown i m ﬁgure find the voltage ratio transfer ﬁmcuon ngl [51
1 F ‘. 4_..5_-—} 1 F '. T ‘ : . ' - ’ 1
i E35: 0 l
b) For the waveform shown in figure below find the exponen’aal form of Founer series. - [6] : .
VN
Vo 7774
e N e T '—%wt
ENC
5. &) Drawthe asj«mptotie?o"de Plot for the transfer function..‘ o o - [8]

. (8+5)
H( ) == 5
S(S? +218+ 20)(8 + 28+10)
b) What do you understand by reelpmuty of two port network? Express the z-parameters
and y-parameters in terms of ABCD parameters Also derive condltmn for reciprocity
in Terms of transmission parameter.

o

Wk
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£ 0

Assume suitable data if necessary.

;1. &) Explain the phenomenon of Resonance in par
© .7 resonance frequency. = ’ o

allel RLC circuit and derive :expr'essio

b) Inthe cireuit shown in follqwin‘g '_ﬁgure, find the loop currents i1, i, I3 att= 0.

10Q

T 'aj?"’ Find va(t) fort> 0 in the figure bé}ow using classical method.

{3H -

o :’:\'.‘.

n for -

18]

SO

b) Keeping the switch closed for a jong time, if the switch is opened att = 0 in the circuit- '

shown in figure below, find éxpression for voltage acr
in below using classical ,method of solution.

24

25V

oss capacitor in the circuit shown

U

(81



B NP NE AP CROCLAP NIRRT A

3. a) Using Laplace Transform method, find the current and voltage across inductor for t > O in

the circuit shown in figure below. . . v 18]

20V

b) Using Laplace transform method, find he loop currents i; and ip for t>0in 'the c1rcu1t
shown in the following ﬁgure ' , . o 18]
v , t=0 S : '

10V-— = “R=1/7F

4, a) ‘For: the 2=portnetwork shown'in: ﬁ gure below ﬁnd voltage 1atio transfer function Gm(S) |
-and-transfer admmdnce Z;u(S) o e e o 8]

Vi

)

b) Obtam trigonometric Founer series of the waveform in ﬁgure below and sketch the lme

spectra. - | o ‘ SRR L]
' LAV o o
W - —_ =
i —2> ot
5. a) For the transfer function below, draw the asymptotic Bode plot - . 8]
G(s) = 20(s +5) . '
S(s +20)(s* +80s+200) : o _ A
b) The Y-parameters of two TPNS are given as: _ o o [8] .
| -s5/47  [us -u3] . | AT
14 S/4 and / /3 . If these two TPNS are connected in series. What
-1/4 -3/4 -1/3  1/3 ' R
' w111 be the equwalent Transmission parameter of the commnatmn"
. *kk
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. : . ’ -
¥' The figures in the margin indicate Full Marks.

' Semilog graph paper will be provided.
v Assume suitable data if necessary.

1. a) Using node voltage method, find I, in the circuit shown in figure below. 161

A0

YR L S

8A %’1 Q

b) A10Q resistor is placed in series with a coil of self resistance Ry and inductance L a . ' :

pure capacitor ‘C’ across a 50 V variable frequency supply. The current is maximum {

and has value of 1 A when the frequency. is 500 HZ, At this frequency, voltage ACTOSS
the capacitor is 300 Volts, Calculate (i) capacitance of capacitor (i) resistance and o

inductance of coil (iii) Power consumed in the circuit (iv) Voltage across the resistor

and coil. ‘ ' I

Define bandwidth of a series RLC circuit. How the quality factor changcs' with the :
;- changeofR. | I i
2. a) With mathematical support show that-current through inductor and voltage across -

capacitor do not change instantaneously. ‘ ' ‘ [2+2]

b) Keeping the switch at position 1 for a long time in the network shown in figure below,
* ifitis changed to position 2 at t=0, find iy, i, Vi, Ve, diy/dt and d,/dt at t=0". - [6]

W0 4R A
L
2OVT'

,w:i[ S e A

+ ' “+

ol 4 Vc ‘ ) i )

»c) In a series RL circuit shown in figure below, if the switch is closed at t = 0, find

particular solution for i(t) using classical method. o ) [6]
. =0 - 28

) »46'2(15 o @ ' S




3. a) Usmg classical miethod, find the current through capac1tor for t > 0 in the network
' shown in ngure below. o 8
: : . _' 71=0

Ya

b) If the Voltage source is apphed at t=0 in the circuit shown in fzgure below, find the -

- _expression for current i(t): usmg transform method. Assume inductor and capacitor are
initially de-energized. . . T o . : [8]

] S e -
V=10sint ) ‘ i(t)), - hur

"4. a) Find the voltage rauo transfer function of the two-port network shown in figure :
Cobelowe o o ig . lo 1H - 8]

b) Sketch the Bode Plot for the transfer function glven 'by '
H(8) = 80(S+20)/] [(SZ+SS)(S?+208+1600)]. o -[1o
5. a) Explain‘ poles and zero'of the network function and its application in circuit émalyéis. 4]
b) Find Z and T-paramctcr of the two port network shown in figure below. _ : 16]

c) Obtain tngonometnc Fourier serleq of the waveform shown in ﬁgure below and _
| sketch the line spectra, T g [6]

4 V(t)

‘10%*— — —— —
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1. Using the properties of determinant, prove the following identity.

a b c
bic c+a a+bl=-(ab) (b-c) (c-a) (atbtc)
a2 b2 c2

9. Define transpose of a matrix. Prove that every square matrix can be expressed as a sum of

symmetric matrix and skew-symmetric matrix uniquely.
3 1 4
3. Define, {ank of matrix. Find the rank of matrix 03 i i by reducing to normal
12 4
form.
4. State Cayley-Hamilton Theorem and verify it for the matrix.
1 0 2]
A=10 2 1
2 0 3

By -
5. Prove that the integral f Fdr isindependent of the path joining any two points A and B
A

- -
in a region if and only if j F.dr =0 for any simple closed curve C in the region formed

C
by arcs joining the points A and B.

6. State  Green’s  theorem in pléme and apply it to evaluate
j[(Zx —y+4)dx+(5y +3x~ 6)dy] around a triangle in the xy-plane with vertices at

©0), (3.0), 3:2)

(5]

[1+4]

[1+4]

[1+4]

(51

[1+4]




i lb) f(t)‘ {

v ‘ ‘ : T IR S
7. Siate Gauss d1vergenoe Theorem Evaluale ﬂ F ncls where F X 1 +yj+zk and S

is ‘the surface of‘ the sphere x + y +22 -«1 by usmg Gauss dlvergence theorem.

8. Pvaluate f (xydx+ xyzdy) by stoke s theorem where C is the square in the xy-»plane W1th

| vemces(l 1), (11)3(1 “1) and (1,- 1)

9. Find the foumer senes of the funcnon f(x) = xsinx. as a fourler semes in-n < x sm. Also

* deduce that —— ~~—~1~—--}——..; ...... ‘.'._‘..ﬁ.nv-—-.-f"z,
. 1.3 35 79 47

10 Fmd half range Fourier sine senes for f (x) X x%in O < x <l

- 11. State the cond1txon for a functmn to exxst its Laplace transf”orm Fmd the Laplace

[1+4]

[4+1]

[5]

-“_;‘transformof . | I RNE SRR B i P IS TR [1+2+2

l“ -

"‘a')v i( cosﬁt)

sint, for O<t<n -
t Cfortsm

 12. Find the inverse Laplace traﬁsfotfirh‘ of “ o

a) tan ™! (-1-)
‘: s

R

) ——

s(s 4)2

13, Solve the initial value problem by Laplace tremsform method

'y"+y sin 3t; y(()) 0 y' (O) 0

, ‘13,47,‘Use the smplex method to solve the hnedr programmmg problem (oonstructmg duahty)

| :Mlmrmze z=3xp+ 2X2 subjeot to 3x1 Xz »5

-X1+4X7>1 Xj: f'9X2 > 6andx1,xz>0

i 15 Solve the linear ] programmm problem by sxmplex method usmg Blg-M method

‘ Maxxrruze F=2x, +Xp subjeot to Zx; -xz 22,

xl-xz<2 X+ x2<4andx1 xz>0

‘[2-+‘3‘,]‘ S

s

71

[8]

(51




Examination Control Division

v Candidates are required to givé their answers in their own words as far as practicable.
v Attempt All questions.
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
| (b+c)®  a’ a?
1. Use properties of determinant {o proves b2 (c+ a)2 b2 |=2abc(a+b+ 0)3 {5]
c? ? (a+ ‘b)2
3. Prove that the necessary and sufficient condition for a square matrix A to possess an
inverse is that A is non-singular. [5]
2 -2 0 6
. 14 2 0 24,
3. Define rank of a matrix. Reduce the matrix L -1 03 into echelon form and hence
1 -2 1 2
find its rank. ‘ 7 [1+4]
1 0 -1
4. Find the modal matrix of the matrix A=|1 2 [5]
2 2 3
- - >
5. A vector field is given by F =Siny i+ x(1+cosy) j . Evaluate the line integral over the
circular path given by x>+ y2 = az,z =0 [5]
2 2 2
6. State Green’s theorem. Using Green’s theorem, find the area of asteroid x3 +y3 =a3  [1+4]
, - - —> > -
7. State Gauss divergence theorem. Evaluate Hs F.fids for F =2x i +3y j+4zk where S is
the surface of sphere %2 + yz +72 =1 by Gauss’s divergence theorem. | [1+4]
, B A T 2 ~> - - -
8. Use Stoke’s theorem to evaluate HS VxF | .nds where F=yi+x(1-2z) j-xyk
and 8 is the surface of the sphere Xyt =a? ghove the xy-plane. - I51
9. TFind the Fourier series of the function f(x) = IX‘ for - <x<min a Fourier series and
2 .
deduce Ir-——=-}—+~1—+«£-+ ........ [4+11
g 12 3% 5
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10. Find half-range Fourier sine series of f(x)=¢"* in the interval 0<x <m. [5]




é

il DISCU.SS the existence of Laplace transform. Fmd the Laplace transfonn of
@)t (ii) sinhat sinat

2 ‘ SZ

" 12. Fmd the Inverse Laplace transform of a) - R )
3 (s I) v (s +4)

| 13. Soivc the foilomng differential equation by Laplace transform method

Y"3ys2y =el,y(0)=0=y'(0)

14. Solve the foilovnno linear programmmg probiem usmg the b1g M method '

‘ Maxmm'e P= 2x1+xz subject to
Xt <10
Xt 22
X1, X2 5 0 _ PR
15. Use duality of simplex method to mmmnze z= 8x1+9xz subjec_t to:
| X1+3%, > 4 N S
2%+, > 5
X1, %220

. J‘e’;«;*

[1+2+2]

[243] "

5]

m

(8]
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The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a-b-c  2a 2a
Use properties of Determinant to show | 2b b-c-a 2b |=(a+b+ 0)3 . [5]
2c 2c¢ c—a- b

Show that for every complex square matrix, it can be uniquely express as the sum of a
Hermltxan matrix and a skew- Hermitian matrix. {51

Test the consistency of the system of equations:
C xH2y-z=0, 2x+3y+z =10, 3x-y-7z=1.

and solve completely if found consistent. ) - [5]
| 2 -2 2 |

Find the eigen-values of the matrix A=|1 1 1. [3+1+1]

1 3 -1 '

Hence use them to compute:

2) [A]
b) Eigenvalues of Al ‘
- -y ‘
Evaluate j F d r where F (sin y) 1 + x(l 4+cosy) J and the curve js-¢ircular path given
c
by X2 +y2 =a%,z=0. & | [5]

~> = - - -> -y
Evaluate ”S F.nds where F = y222 i 4722 j+ ny2 k and S is the surface of the
sphere X2 + y2 +2z% =1 above the xy-plane. [5]

State Green’s theorem in plane. Apply it to find the area of the curve x23 4 y2/ 3 =23, [1+4]




8. Apply Gauss’ dlvergence theorem to evaluate J. J. F N ds where

P = (2xy + z) i + y J (x +3y) k and v is the region bounded by the surface of the

plangs 2x+2y+z =6, x = 0,y=0,z=0, [5]

9. Obtain a Fourier serjes to represent x + x for -;t < x <mand
, 2

Deducethat Z.= 1,1 L 1 [5]
10. Define periodic function. Find the Fourier series of the functlon [2+3]

f(x)=2x- —x?in the interval 0,2) .
11. State existence condition for Laplace transform. Obtain the Laplace transform of [1+2+2]

1
a ——
g

12. Obtain a Fourier series to represent x+x2 for -x < x < 7 and

Deduce that 2—1 ! ! A ; 5
cauce tha ~é“~;§+? 32'4':17 .................. | . []

13. Solve "the initial value problem by Laplace ﬁansform method:

Y'3y'2y =4x+e™ y(0)=1, y(0)=-1. ' . I5]
14. Solve the following Linear programming problem by using simplex method

Max p = 15x+10y, subject to 2x+y < 10, xt3y<10and x,y >0, 7
15. Solve the Linear Programming Problem by Big M method ' v [8]

Maximize: P = 2x, +X5 +3x3

Subject to: x; +x, +2x3 <5
2%1+3%5 +4x3 =12
and xl;xz,x3 20.

%k
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AU questions.

The figures in the margin indicate Full Mar ks.

Assume suitable data if necessary.

a3 3a2 3a

2 .2, 50 9 :
a”+2a 2a+l =(a- 1)6 by using properties of determinate. - 151
a 2a+l a+2 . .

1 3 3

et eeed ek eed

. Define transpose of a matrix. Prove that the transpose of the product of two matrices is

the plOdllCt of their transpose taken in reverse order. [1+4]
0 -5 6
-2 1

-2 -9 14
-2 -4 8

Find the rank of the matrix by reducing it into normal form. [5]

VO FUR

State Cayley-Hamilton Theorem. Use it to find the inverse of the matrix: ‘ [1+4]

I 1 3
1 3 -3
2 -4 -4
- - ‘ -5
Prove that the line integral j. Fdr ofacontinuous vector function F defined in a region ™
R is independent of the path C joining any two points in R if and only if there exists a

-3
single valued scalar function ¢, having first order partial derivatives such that F =V¢. £s]

27 D 99T 227 227
Evaluate HSF.’n- ds where F=y%z" i +z°x" j+x"y" k and S is the surface of the

sphere Xy + 7z* = 1 above the xy-plane. 151

-
Apply  Green’s  theorem  in plane to  evaluate, Fdr where

- , 3 - ) -
F=(x"~-xy ) i+(y -2xy) j and C is a square with vertices (0, 0), (2, 0), (2, 2),
(0,2). [5]

-3 - ~>
Verify the stroke’s theorem for F =(x2 + yz) i -2xy j taken round the rectangle

bounded by the linesx =+a,y=0,y=b. [5]



9. Define Laplace transform of function f{1). Find the Laplace transform of

' t
a) te¥sin3t by 178

t
10. Find the inverse Laplace transform of:
2
a) —--,-S—--? b) tan”! 2
(s+2) §

11. Solve the following initial valye problem by using Laplace transform
v+ 2y’ ~ 3y = sint, y(O)"= ¥y (0)=0.

(m~x)?

12. Find the Fourier series of the function (x)= I in the interval 0 < x <2m.

13. Obtain the half—range Fourier cosine series of sinx in the interval 0 < X <7

14. Solve the linear programming problem maximize by simplex method -
Maximize: 7 = 10x; + x5 + 2%,
Subject torx) +x;- 2x3< 10
4%y + X'+ X320
and x;, xp, X3 > 0.

15. Solve the linear programming problem by simplex method using two phase method:

Maximize 7 = 3X1 — %y

Subject to 2%+ X, 22
X1+3x,<2
X254 xy, X 20,

*sko

[1+2+2] -

[2+3]

[5]
[5]

(51

[7]

[8]
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abaa
abbb

. Applying properties of determinant, prove that bbbal (b-a)". 5]

aaba

Prove that every square matrix can be uniquely expressed as the sum of symmetric and
skew-symmetric matrices. [5]

Find the rank of the augmented matrix and test the consistency of the system of linear
equations x+9y-z = 27, x-8y+16z = 10, 2x+y+15z = 37. Also find the solution if the

system is consistent. 51
. State Cayley-Hamilton theorem and use it to find the inverse of the matrix: {5]
-2 2 -3
2 1 -6
12 0

IfF= 3x2yzzf +x° 22} +2%° yzl_i, show that L?.df is independent of the path of integration.

Hence evaluate the integral on any path C from P: (0,0,0) to Q: (1,2,3). [3+2]
Evaluate the flux of F= (x + y2 )I - 2X3 + 2yzf< over thesurface of the plane2x +y +2z=6lying
in the first octant. (51
State and prove the Green's theorem in plane. 5]

State stoke's theorem. Apply it to evauate ”s (\7 X ?)?1 ds where F = (2x — y)i - y223 - yzzi(.,
S is the upper half surface of the sphere Xy 2= a* and C is its boundary. [1+4]

~at __~bt
= [5]

Find the Laplace transform of: (i) Sinhat Cosbt (ii)

What do you mean by convolution of two functions f (t) and g(t)? Hence or otherwise

. s? .
find the inverse Laplace transform of eI [1+4]
Using laplace transform, solve the initial value problem:

y" +2y' + 2y = 5sinx, y(0)=y'(0)=0. [5]

Find the Fourier series to represent f(x) = x-x? from -7 to 7 and deduce that: [5]

nz_l 1+1 1+
12 12 22 32 42



13. Find half range sine as well as cosine series for f{x) = e* in (0,2).

14. Solve the following LPP by the simplex method:

Maximize, P = - x;4+2x,
Subject to :
~X]+ Xy L2
X1+ 3X2 <12
X1 4X2 <4
X1 = 0, X7 20
15. Solve the following LPP by Big-M, method:
Maximize, P = 2X1+5x%,
Subject to:
X1+ 2X2 <18
QXI +Xo <21
X1+Xq >10
X120,x,20

* %ok

[2+3]

.7

[8]
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v

Assume suztable data if necessary

- L 'Use the Proper'ties of determinant to show ‘t'hat: :

(a+b)? be | A
ca (b+c) ab [=2abc(a+b+c)
be - ab  (c+al| |

2. ‘Define Herrmtlan and Skew-Henmtlan ofa square complex matrix. If A is any square -
~ matrix, prove that A + A* is Hermitian and A — A* is Skew — Hermxtlan mafrix. S 5Y
3. Test the consistency of the system by malnx rank method and solve it completely if
consistent: - EESIE
x+2y—z 0, 2x+3y+z~10 3x —y-Tz=1
| R & O I -
4. Find the eigenvalues of the matixA={1 2 . 1 and use thern to compw‘e
S 12 2 3 _
6] mgenvalues of A-1 '
(if) determinant of A .
(111)e1genvalues of adj A (411
5. AEva_lluate f Fdr wnere F :-Sinyx+x(1+cosy j and Cls the cir_eula'r path given lay«xz +
S P=dzE0c - 8
6. Evaluate .UF n ds where F yz 1 +ZX j xyl. Where is the surface of the sphere
- x? +y +Z =1mtheﬁrstoctant S : o [5-] '
7. Apply Green s 'I’heorem in plane to compute the area of the curve + 3 =1. - [3]
a S :
8 State . Gauss dlvergence theorem in " vector calculus Apply it to evaluate
H [(x yz)1—-2x y J+2k] nds where S denote the surface of the cube bounded by the
planesx=0,x =2,y = Oy 8,2 Oz a. . S : ' N !
. 9. State the condx‘rxon for ex1stence property of Laplace transfonn Flnd tne Laplace i
‘ ~1-cos2t . ' . S
S : Coa T ‘ [I+’7+2j

transform of: (a) \/— (b)

" 10. State the convolutxon theorem for inverse Laplace transform and use 1t to ﬁnd the mverse

a . Laplace transform of -(—2——«_-—-—- S o A . 151

s +1)(s%+4)



b RIS Solve the mmal value problem by applymg Laplac:e transform: .

y" - 10y’ + 9y = 5t, y(O)-—-l y’(O) 2.

'12 Obtam the Founer senes of f(x) X+ Xin-m<x<m
13, Express f(x) =x’asa ha1f~range sme serles in0<x < 3
' 14, Solve followmg LPP by the Slmplex mcthod

- Mammlze P= x,+xz -
Subjectto 2% +x,< 16
: X1<6 ) .
X <10
X]>O X2>0 '.

15. Solve follovwnrr LPP by the Dual Method

Mlmmlze C= 21x1 +50x2
Subgect to: 2x +5xzz 12
g . t’3'X1+7X2217'
X120, %20
' * k%

RER
G
B 3
m

o
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10.

11.
12.
13.
14,
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Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
a a? a’-1 :
Iflp b% b3 —1|=0; wherea=b=c,apply the properties of determinants to show abc=1. [5]
c 2 -1
Define an orthogonal matrix. Prove that the product of two orthogonal matrices of the same order
is also orthogonal. [5]
For the matrix = [i 3] , find the modal matrix and the corresponding diagonal matrix. - [5]
State Cayley-Hamilton theorem and verify the theorem for the square matrix
1 3 7
A={4 2 3}.' - , [5]
1 2 1 ‘
Prove that “for any simple closed curve C, the line integral f : E.dF is independent of the path
joining the points A and B in the region if and only if fc Fdr=0. I5]

State Green’s theorem in the plane. Using Green’s theorem find the area of the hypocycloid
N 2/
X\ /3, (VN3 2 , 51
SRR R | | B
' - -

Evaluate J. _[ F.nds by Gauss’ divergence theorem, where F =X i~y j+(z°=-Dk andSis,
S

the cylinder formed by the surfaces x% + y2 =4,z=0,z=1. [5]
Verify Stoke’s theorem for F = (x% — y?)1 + 2xy] taken over the rectangular bounded by the lines
x=0,x=ay=0,y=b. (5]

Define Laplace transform of f{t). Find the Laplace transform of:

2) tecosht  b) T [1+1.542.5]

Find the inverse Laplace transform of:

S 1 : .
a) logm b) m [2.5+2.5]

Solve the initial value problem y” + 4y’ + 3y =0,y(0) =3, y'(0) =1 by using Laplace transform. (5]
Find the Fourier series of f(x) = 2x - x” in (0, 2). [5]
Obtain the half range sine series for f(x) =€* in 0 <x <1. | 4 [5]
Use Simplex method to solve following LPP: (7]

Maximize, P = 50x; + 80x,
Subjectto: x; +2x, <32
Ix;+4x,< 84
X1, X 20

Solve the following LPP by using big M method: [8]
Maximize, P =2x+y
Subjectto: x +y <10

xty=22

x,y=0
Ak
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The figures in the margin indicate F wlf Marks.

Assume suitable data if necessary. : .

1+a?-b*  2ab -2b
Prove that 2ab 1-a? +b% Za =0+ a® +b? 33 by using the properties
2b ~2a  1-a’-b*
of determinants. - ' {5
Prove that every square complex matrix can uniquely be expressed as a sum of 2
Hexmitian and a skew-Hermitian matrix. {5]
1 6 -5 ﬂ
o oy -2 1 270, .
Reduce the matrix s 2 -9 into normal form and hence find its rank. [5]
- 14 -2 -4 8§}
2 0 1]
Find the eigen values and eigen vectors of the matrix |0 2 —1| and also fnd its modal
6 0 2
matrix. , (53

T A Y A Ny - =
If F=3x%yz" i+x°z° j+2x yzk,show that jF.d r is independent of the path of

[+

(1

%
integration. Hence evaluate the integral on any path C from (0, 0, 0} to (1, 2, 3. {5}
Verify Green’s Theorem in plane for f [(x—y)dx+{x +y)dy] where ¢ is the boundary of
[V

the region enclosed by y2 —x and x? = V. | {51
— = ' — - o) - 2~+ '

Evaluate _U F.nds where F=4xi-2y" j+z~k taken over the region bounded by
S

the cylinder x2 + y2 =4 and the planesz=0,z=3. [5]

o '
Evaluate j F.d r, where ¢ is the rectangle bounded by the lines x = +a,y=0,y=nand
[

- — -
Fa(x2+y?)i-2xy j. _ [5]

State the condition for existence of Laplace transforim. (btain the Laplace transform of:

a) Cos*2t .(b} cosat:cssbi | [141.542.5]



10. Fmd the inversé F;apiacefran_sfﬁrm of:

e . S+3 2 N b) - e [243] |
(s +63+13) SR (s+1)(s +Zs+2) , :
11. Solve the differential equatlcm y"+2y~3y szzﬂfmu‘ier the condztmns y(O} y(@) 0 by
using Laplace transform. , . I &
12, Obtain the F oumex series to represent the functmn fx)= e for RSXET. R =10
13. Obtain the half range cosine series for the func’rmn f(x) = xsinx in the interval (0, n"} . {51

14. Use Simplex method to solve following LPP:
Maximize, P = 30x; + %y
Subject to : 2%; + x2 < 10
Xy 3%, < 10 E
S Xx20 fL S 7
15.Use BigM method to solve following LPP: ' '
- 16, Minimize, Z = 4x; + 2%,
Subjectto : 3x; +xy 227
e XpeXp <21
Xy + 2% 230
X4 X 20 g ) : k iﬂl i

Fiok
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Candidates ar¢ required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
(b+ c)2 2 b2
provethat: | ¢ (c* a)* a2 |=2(ab+be+ ca)) o (5]
b? a2 (a+b)
Prove that the necessary and sufficient condition for a square matrix A to possess an
inverse is that |A|# 0 (5
. [2 -2 0 6 ’
* Find the rank of the matrix 11‘ El 8 % by reducing it to normal form. {51
1 -2 12 :
State any two properties of eigen values of 2 matrix. Obtain eigen values and eigen
-2 2 -3 ' :
vectors of the matrix 2 1 - [1+4]
-1 -2 0
B .
Prove that the line integral jF df is independent of path joining any two points A and B
A _

in the region if and only 1fJF df =0 for any simple closed curve C in the region. {s]
C .
o _ VL 2 '
State Green's Theorem and use it to find the area of the curve (;—) + (-l—)-] =1. [1+4]
Use  Gauss' divergence theorem 1O evaluate H Fiads where
S

=(2xy + z)-'i + y2§ —(x+ Sy)i and S is the surface bounded by the plane 2x+3y+776,
x=0, y=0, z=0. [5]
Verify Stoke's Theorum for the vector field F F=(x- yﬁ - yzz}7 - yzzl:; over the upper
half of the sphere X 2ty 2472=1 bounded by its pmJectxon on xy-plane. (51
Find the Laplace transform of: [2+3]

i) 'cosat
... 1-cosh(at
i) W_t,ﬁ_l



- 10. Find the inverse Laplace traasform of ; . | : [243]

e (s+1)
s% 42542 _

i) tan712
8

11. Solve the differential equation by“+3y'+2y=e"‘,‘ y(O)=y'(0)=0 by applyihg. Laplace
transform. ' [3]

12. Find the Fourier Series of the function f(x)=/sin x| for m<xs<m [5]
I3.0f f) = I in (0,]), show that the half range sine series for f(x) is

812 2

o S@n+1)’

i)

sin(2n +1) Elx— . : [5]

. 14. Find the maximum and minimum values of the function z=20x+10y sﬁbjmt to: x+2y<40,

3x+y>230, 4x+3y 2 60, x,y>0 by graphical method. {5]

- 15. Solve the following linear programming problem using big M method:

-Maximize P=2x;+5x,
subject to : x;+2x, <18
T X ax, 221
Xp,Xp20. ' ‘ k [10]

kK
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Subject: - Engineering Math III (SH 501)

Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

AN AN

a a’ a’-1 ‘ '

1. Iflb b? b® -1 =0, where axb#c show that abc=1.
¢ ¢ -1

2. If A is a square matrix of order n, prove that A(adj. A) = (adj. A)A = |A|l,, where I isa
unit matrix having same order as A.

3. Test the consistency of the system by matrix rank method and solve completely if found
consistent: x+2y-z=3, 2x+3y+z=10, 3x-y-7z=1

1 0 -1
4. State Cayley-Hemilton Thorem and verify it for the matrix A=[1 2 1 }
2 2 3

5. A vector field is given by F =sin y—f +x(1+cosy)j. Evaluate the line integral If’.df over

i the circular path ¢ given by x*+y’=a?, z=0.
6. State and prove Green's Theorem in plane.
7. Evaluate “;Fﬁ ds for F= yzf +2ZK] + xyfc where S is the surface of the sphere

x>+y*+22=1 in the first octant,

8. State Stoke's theorem. Evaluate &(xydx+xy2dy) by Stoke's theorem taking ¢ to be a

~ square in the xy-plane with vertices (1,0),(-1,0),(0,1) and (0,-1).
9. Find the Laplace transform of :
i) tesint
.. COS2t—cos3t
ijy ——
t
10. Find the inverse Laplace transform of :
i) s+2
s+D*
i) cot(s+1)
11. Solve the differential equation y"+y=sin3t, y(0)=y'(0)=0 by using Laplace transform.

12. Define Fourier Series for a function f(x). Obtain Fourier series for f(x)=x’; - <x < 7.
'13. Express f(x)=¢" as the half range Fourier Sine series in 0<x<].

14. Find the maximum and minimum values of the function z = 50x; + 80x%, subject to: x; +
2%, <32, 3x + 4% < 84, Xx2 2 0; by graphical method.

15. Solve the following Linear Programming problem using big M method:
Maximize P= 2x1+X3
Subject to : x;+x2< 10
~X+X22 2
X1.%2 =0

sk

(5]

[5]

[1+4]

(1

[1+4]

[51

[1+4]
[2+3]

[2+3]

(5]
[5]
[5)

1]
{10]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

AN NN

1. Define the determinant as a function and using its properties. Show that

 jp+c c+a a+bl b p X
© o lg+r r+p p+q{=2b q [5]
y+z z+X X+y| ¢ T Z

9 If A and B are orthogonal matrices of same order, prove that the product AB is also

orthogonal. _ 51
3. Test the consistency of the system x—2y+2z= 4, 3x+y+4z=6 and X+y+z =1 and
solve completely if found consistent. [51
. 5 4 ‘
4. Foramatrix A= (1 : 2), find the modal matrix and the corresponding diagonal matrix. [5]

- -
5. Prove that line integral J': Fdr isindependent of path joining any two points A and B in

- -
the region if and only if | F dr =0 for any simple closed curve C in the region. 5]
C

6. Verify Green’s fheorem in the plane for ICK3XZ -—8y2)dx+(4y—6xy)dﬂ where C is

) region bounded by y = x? and x=y°. [51°

- > - > 2> - .
7. Evaluate HSF.nds where F=6zi—4j+yk and S is the region of the plane
2% +3y+6z =12 bounded in the first octant. ' [5]

. - ~> - 2 - 2—) -
8. Evaluate using Gauss divergence theorem, HSF.nds where F=x%yi+xy” j+2xyzk

and S is the surface bounded by the planesx=0,y=0,z= 0,x+2y+z=2. [5]

9. Obtain the Fourier Series to represent £ X)=x- %? from x =-mntox=m and deduce that

2
z- ;lz‘ - 5!2— 512- - ::—i — ' [5]
10. Obtain the half range Fourier Sine Series for f(x) = - x in the range 0 <x <. (5]
11. State the conditions for existence of Laplace transform. Obtain the Laplace transform of:
0 oozt () EHTER cos3t [142+2]

t



12. Find the inverse Lapiace transform of:

@) —t

. -1
—-——~——-—-(S 55D (i) cot™ (S+1)

13; Solve the following intial value problem by using Laplace transform:

y'+4y +3y=e' , y(0)=0;y'(0)=2

 14. Graphically maximize Z = 7x; + 10x;

Subject to constraints:
3x,+x%x, <9
X;+2x, <8
X1,X5 20,
15. Solve the following linear Programming Problem by simple method:

- Maximize: Z=3x,+5x,
Subject to:
3% +2x, <18
X, <4, X, <6
X1,X5 20,

T

[2.5+2.5]

(5]

(5]

[10]
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RSN

10.
11.

Ifb b* b*-1=0 where azbzc; apply properties of determinant to show abe = 1. [5]
c ¢& -1
If A be an n x n matrix, prove that
Adj(A).A=A.(AdjA) = | Al T where Iis an n x n unit matrix. 151
Find the rank of the following matrix by reducing it into normal form:
3 1 4 , A -~
0 5 8 .
. 5
-3 4 4 5]
1 2 4
Find the modal matrix for the matrix
(2 11
A=l-2 1 3 [5]
2 1 -1 |
State and prove Green’s theorem in plane. - [51
6. Find ‘the total work done in moving the particle in a force field given by
F Smy i+x(l+cos y) j over the circular path x?+y* = a2, z=0. [5]
- > - b d i d
Evaluate HSF ds where F=xi-yj+ z.k and s is the surface of the cylinder
x2+y*=a%,0<z<b. [51
' ) - 5 22 -
Verify Stoke’s theorem for F=(x"+y")i-2xy j taken round the rectangle bounded by
the lines x =*a,y =0, y=b. 51
Obitain Fourier series for f(x) =X in the mterval nR<X<T. [5]
Express f(x) = ¢" as a half range Fourier Cosme Seriesin 0 <x < 1 [51
State existence theorem for Laplace Transform. Obtain the Laplace transform of
: —at _ bt :
a) te* sint ) 142+2]

Candidates ate required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks

Assume suitable data if necessary.

la a? a’ -1




12. Find the inverse Laplace transform of:

1 a2 , .
- b)tan™ = 2+5.42.5
s2 —~58+6 ) S ' [ ]

13. By using Laplace transform, solve the initial value problem:

V' +2y=r(®), y0) =y (0)=0
Wherer(f)=1,0<t< 1
=, otherwise

2)

[5]

14. Graphically maximize 7 = 5x1 + 3x; Subject to constraints.
X; +2x, <50
2%, +X, <40, A [5]
Xp,X,20 ' ‘

15. Solve the following Linear Programming Problem by simple method:
Maximize : Z = 4x +3y

Subject to : 2x +3y<6
X +2y<3
2y <5
2x+y<4
X,y 20. [10]

LT
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v Candidates are required to give their answers in their own words as far as practicable.

v Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v Assume suitable data if necessary. -

1. Use properties of determinant to show ' [5}
! x?—(y-2)° yz ;
vy —(z-x) zx|=(x—y)Xy-2X -0y +DE Y +2°)
7 2y w|

2. Prove that every square matrix can be uniquely expressed as the sum of symmetric and a

skew symmetric matrix. (5]

3. Define eigen values and eigen vectors in terms of linear transformation with matrices as
operator. Find eigen values of the matrix. [2+3]

2 2 -3 | . ‘
2 1 -6} - |
1 =2 0 | | |

4. Test the consistency of the system X+y+2= 3, x+2y+3z=4, 2x+3y+4z= 7 by using
rank of matrix method and solve if consistent. , [5]

5. If F is the gfadient of some scalar point functions ¢ 1L.e E:Vd) , ’prove that the line
integral is independent of the péth joining any two points in the region and conversely. [51

6. Evaluate _[ E«:n ds. where E =Xy —i)—- x* -§+ (x+ z)Iz and S is the region of the plane
2% +2y +2z =6 bounded in the first quadrant. | [5]

7. State and prove Green's theorem in plane. | ; By

8. Apply Gauss' divergence theorem o evaluate J L[(x" - yz)?—2x2y3+212}.; ds, where 3

is the surface of the cube Eounded by the planesx =0, x=a,y=0,y=3,2= 0,z=a. [5]
9. Expand f(x) =xsinx asa Fourier series in -t <X < 7. _ [5]
10. Obtain half range cosine series for f{x) =x in the interval 0 <x £ 7. [5]
11. Find the Laplace transform of: | - . [3+2]

1) t* cosat

... Sint

ii) —



13.

- 14,

15.

‘Laplace transform of -

. State convolution theorem for inverse Laplace transform and use it to find the inverse A

S

(S* +4)S* +9) |
Solve the following initial value problem by using Laplace transform:
y"+2y'-3y=sint, y(0)=y'(0)=0 ' |

Graphically maximize

Z="Tx, +10x,

Subject to constraints,

3%, +X, <9

X, +2x%, <8

X,%X, 20

Solve the following LPP by simplex method using duality of:

Minimize Z = 20x+50y

Subject to: |
2x+5y =212
Ix+T7y 217
Ly20

okok

[1+4]

(5]

5]

[10]
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10.
11.

T

Candidates are required to give their answers in their own words as far as practicable. B
Attempt All questions. ’ ; -
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
: }
' Distinguish a matrix and a determinant. Use property of determinant to prove: }
a+b+2¢ a \ _ 4'
' c’ b+c+2a —-2(a+b+c) : ‘ ‘1 s
c a c+ a+2b , _ ) ~\~ ;o A :»] ST
Prove that the necessary and sufficient condition for a square matrix to posses an inverse
is that it is non singular. : ' ' Bl
Find the rank of me matrix: - [5]
1 0 -5 6
3 -2 1 2y reducing it to normal form
3 -2 -9 14{” gitioner :
4 -7 -4 8)
‘ 4 3 .1 .
State Cayley-Hamilton theorem and use it to find inverse of the matrix 2 % —12 - {51
_ ~ : 1
Find the work done by the forf‘e F= vz i +zx?+ x.y—lz in disnlacement of a particle along
the strawht segment C from point (1,1,1) to the point (3,3,2). 151
State Gauss divergence - theorem and apply it to evaluate HF n ds, where
F= x—i)+ y—j)-i- zk and S is the surface of the cube bounded by the planes X = 0,x =2,
y=0,y=az=0,z2=2 (5]
State and prove Green's theorem in plane. (51
Verify stokes theorem for the vector field F=(2x- y)i-yz! j-y'zk over the upper
half of the surface of x*+y” +2z* =1bounded by its proj jection the xy- plane {51
Find the Fourier series to represent { X)=x%x- x? from -7 to 7. (5]
Find the half range Fourier sine series for £(x)= e in0<x<m {51

Define Laplace transform of a function and state criteria of existence of a Laplace

' . . —cos2t
transform of a function. Find the Laplace transform of £(t) = 1reos? [1+1+3]
: -




. . - - . "} . Y
12. Find inverse Laplace transform of | a [2+3]

e 1 .- -1 l
2 s(s+2) () tan (s)

13. Solve the following initial value probleni using Laplace transform: [5]

Ay 3y = 0, y(0=3, y(O) T R
E M following LPP: | [10]

Nz = = 50x%, +80x2

+\\2x2 <32

bax, <84 \ - S
15. Grapiiglly aximize | , 5]
| z=7x, +10x, | o
Subject to,
3%, +%, <9
X, +2x, <8.

X)X, 20

T T
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v Candidates are required to give their answers in their own words as far as practlcabie
v Attempt AL All questions. —
v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

. : » a? be ac+c’ be22
1. Use properties of déterminants to prove: a2+ab b ac |=4a’bc
ab b2 +be ¢

. 2. Prove that the necc ssary and sufﬁment condmon for a square matrix A to posses an
inverse is that the matrix A should be non s1ngu1ar '

1 3 -2 1
A 11 1 1
3. Fmd rthe rank of the matrix
2 0 -3 2
3 3 -3 3,
e by xed cmg it into normal form.
T | o | (21 1)
4. Ij"ind the eigenvalues and e1genvectors of the matnx \1 21
' " : 2 looo 1)

- Gwe an example showmg 1mportance of e1genvectors

Show that F= (2x + z ) i+ Z j+ (y + 2xz)K is 1rrotat1ona1 and fmd 1ts scalar potential.

6. Staté and prove Grecn s Theorem in plane.

-71 Evaluate HF nds where F yzH-zx J+ka and g is the surface of the Spher?

+y*+z 2=11in the ﬁrst octant

o

‘8. Evaluate jxydx+xy dy by applymg stokes theorem where C is the square i xy-plane

with vertices (1,0), (-1,0), (0:1): O+ 1)
9. Find the Laplace transform of :
P te’'sin3t
... etsint - '
4y &smt
1) "

o o

e

s
5]

i)

[4+1)

BE)

(5]
(5]

{5
[2:+3]



| 10. Find the inversé Laplace transform of :

i) s+2 .

7 st —45+13

ii) log(“—aj
s—a

11. Solve the following initial value problem using Laplace transform:
X"+4x'+4x =6e”", " x(0)=-2, x'(0)=-§ '

12. Find the Fourier series representation of f(x) ,X‘ m [-x, ®}

13. Obtam the half range Fourier Sine Senes for the function fx) = x in the mterval (0 3).

14, Apply Graphlcal method to max1m1ze

Z=5x,43x, '

Subj ect to the constramts

X, +2x2 <50

2x, %, <40 )
L% 20, x,20

15, Solve the following Linear Programmmg Problem by Slmplex method

Maximize: Z =15x; +10x, '
- Subject to: x, +3x, <10
- 2%, +%, <10

gk

2437

51
B3]

[5]
o

oy
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v Attempt Al questions.
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< Assume suitable data if necessary:

,:-J

oo

.~ Show that every SqV :
. ,Skew—Syrmnetnc matrices. _ Bl

) :Staté Green's theoft

__,.—-——'-’-—V .

- Use prpperties of determinants 10 prove: N o ' At :
al+1 ba ca da
@b b4l v co 4P

‘ L -—1+f° PRI +d
ac  bc - +1 de

| ed  bd - cd  d 1

fatrix 230 be uniquely expressed as the SU of symmetric md

. Test the cons1stency of the system X+ y+z=3 g +2y+3z2= Aand 2%+3YF 4z="Tand '
{5}

solve completely if found cons1stent

2 2 %)

- State Cayley{él—lami the:crem_rami verify it tor thé mamx, A=l 2 1 -6 S 'U'ﬁ”f]‘
R R T \Z1 -2 0) |

ntegrai SF d T of a commuous functy tion F deﬂned in a region } Ris

mmg, any two points if in Rif d only if ’cbere exists @ single

O havmg ﬁrbt order partial Jerivatives such that F V&b . 51 o

‘Land use 1t to fmd the area of astrmd Pyt = a?’ ‘ 15)

., Evaluate “s nd_ where I- - x? Tty J+Z K and g is the surfaca of the plave

x+y+z=1 petween the co-ordinate planes. ! o 18]

Apply Gauss' divergence theorem to evaluate San ds where

=(x’ -—yz) i-2% y—;+ 2‘12 and 's' is the surface the cube boun nded by the planes
xO,x a,y=0,97 az =0,2=2 51



9. Find the Laplaca transform of {2+3]

i} tSin?3t : . L
.y Sin2t . s
i) : .
t . “
10. Find the inverse Laplace transform of: [2+3]
' 8" —3s+2
1Yy ———
T osls+1) |
11. Apply Laplace transform to solve the differential equamm' 1
y"+2y +5y e smt - x(0)=0,: ‘(0) 1 ‘ '
12. Find a Founer series to represent f (x)=x~x’ fromx=-x to x=7. Hence show t}:\at
11 T 1w [5] |
PR g T 12 - | T
'13.}Eevelop \f'(x):sin{ﬁ?] «in halffﬁﬂg‘é COSine'éSefics' Li‘n‘.thgmngqﬂ <x <L E C [5]
14. Graphically maximize, - [5
Z=7x, +10x, |
- Subject to constraints, » , _
3x, +x%,<9 O S e -
15 Solve the followmg LPP usmg sunple:x method. [10] -

Maximize: P = 50x,+80x2

‘Subject to: X +2x, £32 , S
3x1+4x2~£84 e o | o *
X, 20,%x,20 S ‘

dkok
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v Candidates are reqmred to give their answers 1111:11811? own words as far as pracﬁcable

v Attempt Al questions.
v Thefigures inthe margin indicate E wll Marks.
v Assume suitable data zf necessary.

a+b)> ca be

1. Prove that ca (3:.—%(:)z " gb |=2abc(a +b+c)’
' be ab (c+a)
2 If A and B are two non smgular matrices, then prove that (AB)" =B~ AT |
030 Fmd the ranlc of the xri:amx -

~1 -1 -—2 -4
2 3 -1 -1
3 1 3 -2
6 3 0 -7)°

4 Fmd the exgen values and eigen yectors of the matrix.

_2 .2 -3
2 1. -6
-1 -2 0

4

5. Prove that the line mtegi:al y F d r 1s mdependent of p'lth Jommg any two pomts AandB

in 'ﬁ:hP region R, ifand only if, IF d r= 0 for any sxmple ¢losed path Cin R

6. Evaluate HSF nds where F=yz?+ zX j+ xyk where S is the surface of the sphere'

LEy + z'=11in the first octant.
" OR

Applv Stoke's theorem 1o gvaluate 5 (x+y)dx+( 2x— z)dy+(y—il- z) dz where C is the

boundary of the triangle with vertices (2 0,0), (0,3,0) and (0,0,6).
7. State Green's theorem in piane. and hence apply it to compute the area of the curve

2/3 273 213
X +y‘ =a"".

B
®

51

5]

©

Bl

ol



- 8. Apply Gauss divergence theorem to evaluate J‘ .LF nds where I‘ x2 11-:»: 3+ yzk taken

- over the cube bounded by x=0,x=1,y=0,y=1,z= Dz 1.
9. Find the Laplace transform of the following: PR ot
a)

082t —cos3t
t

b) sin’® Zt :
10.F md the inverse Laplace transform of the follomng

1
s’ ~55+6

s+2

B 2
(s +4s+5)

11. Selve the initial value problem by using Laplace transform:
' - X"42x'+5x =e " sint; x(0)=0, x'(0)=1

o 1’2;\L§Obtaiﬁ Fourier Series for the:function £(x) =x-x* from -7 to v.and hence show that:

...........

: 13 ‘Obtain the half range sine series for the ﬁmctmn f (x) -x* in the m‘terval (0 3)
14 Gra;:&m cally maximize and minimize
" Z=5%, +3x, Subjected to constraints -
3% +5%, <15 ’
R Sx, -!-215:2 £10,x,,%, 20
. 15 Use simplex method to solve the Lmear Progra.mxmng problem: o
‘ Maximize Z= 15x%; +10X2 Lo
- Subject to. le +2%, <10
X, +3x, <10
and,' XX, 20 -

sk

[5]
[2.5%2]

R3]

5]

SOl

- 5L |

18]

, ,,[10]‘ R
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v" Candidates ar¢ reqmred to give their answets in their own words as far as practloable. v

v Attempt All questions. _
« The figures in the margin indicate Full Marks.

IS

e

v Assume suztable data if necessary.

1. Using the properties, evaluate the determineint:
ha @ a® +bed
1 b b® b’ +cda

h e & ¢ +abd
l d d* d°+abe

can uniquely. be expressed as the sum of 2 syrflmetﬁc and a

5 kew symmetnc matrix.
. Test the consistency of the system ,
x 6y—z= 10, 2x- 2y+32 =10, 3x- ~-8y+2z=20

"+ And solve completely, if found consistent. A
| o (272 1)
- 4. ‘-Fmd the elgen values and elgenveoters of the matrlx 1 3 14.

) 12 2)

e

j | 5. _Usmg the hne integral, compute the workdone by the force '

F (2x y+22)1+(x;+y z)_1+(3x Zy Sz)k

when it moves onee around a ciitle x> +y* =4z2=0

6. Stateand prove Green s Theorem in plane.

. 7. Verify Stoke s theorem for F (x2+y ) 1—2xy§ taken around the réctangle bounded by the
A linesx=%8a, ¥y~ 0,y=b. . "

‘ ‘ 8. Evaluate HF n ds where F (2% y+z) 1+y 3 (x+3y)K by Gauss divergence theorem;

“where S is surface of the plane 2x +2y+z=61n the ﬁrst octant bounding the volume V..

l C o a) te 2t cost J ’

b) Sinhat.cost

,___——-_._..-——_.,.—‘___.———

3]

5]
5

(5]
(5

{51

1 " 9, Findthe Laplace transform of the followmg o o [2.5%2]



" 10. Find the inverse Laplace transform of :

: i
a) :
S(S+1)
SZ
Y oy

ot

[2.5%2]

11. Solve the dxfferent]al equa’aon Y2y +Sy =e” smt y(O) 0,y'(0) =1, by using Laplace

transform

12. Expand the function f(x) = x'sin x as a Fourier serxes in the interval -t <x <

13. Obtain half range sine series for the function f (x) x-x for0<x< 1

14, Graphxcally maximijze and minimize
©ig= - 9% + 40y subjected to the constraints
y x>1y x<3, 2<x<5

j 15. Solve the following Linear Programming Problem by Slmpiex method

Mammxze, P= Q,()x2 - 5%,
Subjected to, 10x2 2%, <5

2%, +5%, <10and x,,%, 20

seksk

*
51
51

5]

ho
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v Candidates are required to give their answers in
v Attempt All questions.

v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.

. b +e)? pt -
{. Showthat:{ a*  (c+ ay ¢ = 24be(a +b+e)’
a2 b (a+b)
2. Prove that every squaré matrix can ‘oe umquely wrxttcn as a sum of Herrmti'an and Skew-
vHermitian matrices. - o
3- 1 4
) v - f 10 5 8
3. _Fmd the rank of the matiix by changing it into normal form: 34 4
L | 1 2 4
R | ) . (2 1 1
4. 'Emd the eigen value and eigen vector of the matrix:| -2 1~ 3

5. Using Green’s theorem, evaluate] _{(Y3dx—-x3d}’). where C is the boundary of the
circlex® +y* =4.

: . e _'_)‘ o ) N . .
~.6. Show that F(x ¥,Z) = y? 1 + (3xy + ezz) J+ 2ye?*kis conservative vector field and find
" its scalar potentxm function. : :

7. Find the surface integral ILF nds where F x 1 i y 3+ z k and S is the upper half of ihe

sphere x% + y2 vz2 =1,

8. Verify Stoke s theorem for F(x y,z)— (2x-Y) i-yz* j—yzzi where S is the upper |

half of the sphere x2+yt+ 42 =4 and C isits boundary.
- | . OR
’ Evaluate using Gauss divergence theorem, | ]
jjSF nds where F(x y,Z) = x%y 1+xy 3+ 2xyzk and S is the surface boundéd by
the planes x=0,y=0,2z=0 and x+2y+z =2 '
9. Find the Laplace transform of (1) sin 2t cosh 4t (11) te* sm 4t .

HE
BER

s

. 8

(3]

15

5. |

(]




3s

10. Using the Convolution theorém, find the inverse Laplace transform of ——————r {51
‘ (" +HE"+D
11, Solve the followmg initial value problem using Laplace transform , | I8l
y'+4y+3y =e',y(0) = 00,y'(0) =2 | DR
12. Obtam the half range Fourier sine series of f(x) 7 <X in the range 0 <x<m. | ’ ” 5]
13 Obtain the Fourier series of fix)=¢’ *in0<x<2m - ‘ S : &% [5]
14_ Graphically maximum Z = 5%, + 3x, subject to constra@ints - o R L [5]

X, 42X, £50,2%; +X, <40 and x,20,x, 20

15. Solve the following linear programmmg problem by simplex method constmctmg the _
duality: o , o {10}
Minimize: P = 21%{;+50x2 : - oo
« Subject to 3x;+7xz 2 17
ZX [+5X2 =212

X1,%22 0 o
. P
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Candidates are required to give their answers in their own words as far as practicable.

Attempt Al questions.
The figuires in the margin indicate Full Marks,
Assume suitable data if necessary.

Define Gray Code. Design 3-bit binary to gray code converter circuit with necessary truth

table and circuit diagram. [2+3+1]
Define positive and negative logic. Realize X-NOR gate using NAND gates only. [2+4]
Simplify the Boolean function F (A, B, C, D) = 2 m (0,1,2,4,7,8,9,10,12,15) and don’t

care condition (5,11,13) using K-Map and implement by only NOR gates. [4+2]

Realize the following logic function using a single 1:8 demultiplexer and necessary logic
gates. [l

Y(AB,CD)=Xn(0,23,5,7,8,10,13, 15)
Design the full-subtractor circuit using decoder and required logic gates. What is a

combinational logic circuit? [4+2]
Show logic diagram, excitation table and characteristic equation of SR flip-flop. [1+2+3]
Explain the operation of 4-bit serial in -serial out shift register with a clear circuit and
timing diagram with a positive edge-triggered clock. [4+2]
Define a ripple counter. Design an asynchronous mod-11 up-counter with negative edge

- triggering clock. [2+6]
Design a mod-5 synchronous counter using JK flip-flops. [71
Define the propagation delay time. Draw the schematic diagram of a 2-input TTL. NAND
gate and explain its logic operation, [2:+6]

11

12.

Design a sequential machine that has one serial input X and one output Z. The machine is
required to give an output Z = 1, when the serial input X contains the message 1010, Use

T flip —flop. [10]
Sketch the block diagram of the digital frequency counter and describe its operation. [5]
* ko
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Sub]ect Dlgltal Logic (EX 502)

Candidates are required to glve their answers 1n thelr own words as fa;r as practlcable -
Attempt All questions, :

The figures in the margin indicate Full Marks

Assume suitable data if necessary. ‘ -

. Convert decxmal 39 into Gray code and Excess-B code. Use 2’8 eomplement method to

perform the followmg addition (-28+17),q. ‘ ‘ S [2+2+3]
2:. What i is the importance of De—Morgan s 1aws‘7 Show how a two-mput XOR gate can be ,
L constructed from a two-input NAND gate with required expressw [ PR [2+3]
3. Implement the followmg func’non using K—Map F(A,B,C D) Z(O 2.4, 5 11)+d(3 7 12 ,15). e
o _Implement the furiction using NOR gate only, = Ny [4+2]
4, Whatisa pnonty encoder? Find out the simplest logic clrctut for “e” and “f? segments of
- . the BCD -to-seven segment display deceder s e o [2+3+3] -
5. Design 5><32 line decoder using 3x8 line decodes and necessary logic gates R 1

6. Design and explam the clrcult to add the followmg bits 1011 and 1100 u.éing' b10ck~
- diagrams. . [5]

7. With the help cf RS ﬂlp ﬂops reahze JK ﬂ1p-=ﬂop with usmg exc1tat1on table and requlred

~expressions. ‘ | , ; e 6]

8. leferentlate between synchronous and asynchronous counter De31gn 3 b1t synchronous ‘

- down counter usmg JK fhpﬂops : SR | [2+6]

9." Describe the operation of 4-bit, parallel-m serlal-out (PISO) slnft reg1ster w1th tnnmg

‘dlagramoflolldatamput T | | e [3+3]

10 Des1gn asequentlal machine that hasa smgle input ‘x and smgle output b The machlne |
s required to 'give high “output . (y—‘l) when 1t detects the semal sequence of oy
x=1101 message UseTﬂlp—ﬂops only g o . [12]

11. Explam the characterlsttcs of CMOS gates and explam loglc opera‘uon of CMOS 2—1nput
- NOR gate circuit w1th its truth table, - v R S [3+5]
12 Describe the. operatmn of frequency counter ERE | TR R e [4]

* ko
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. Perform the following

(i) (11 lo)gray =( )Bcp
(i) (1430)10 = () excess-3

(iii) Use 2'S complement method to perform the addition (-28 +17). , [2+2+4]
2. State and prove De-Morgan’s theorems with necessary diagrams. Realise Ex-OR Gate

using NAND Gate only. - [543]
3, Realize Full Adder Circuit using a 2x4 decoder and using logic gates. ' [8]
4. Draw the simplest logic circuit for “a” segment of the BCD-to — seven segment display

decoder and realize the simplest logic expression using only NOR gates. [4+3]
5. What is the Séfup time and hold time of a flip-flop? With the help of excitation table and

K-map, convert SR flip-flop into JK flip- flop. ' [2+6]
6. Explain the operation of 4 bit serial in serial out ( SIPO) register with timing diagrams for

the given data pattern 1010. (71
7. Design mod-5 Gray code synchronous up-counter with negative edge triggering clock

system. ( Use JK flip-flops). (8]
8. Draw and explain the schematic diagram of TTL NOR gate and explain about CMOS

characteristics. [4+3]
9. Explain the operation of frequency counter with the help of a block diagram. [6]
10. Design a sequential machine, that has one bit serial input (X) and one output (Z). The

machine is required to give an output Z = 1, when the input contains the message 1011.
Design the machine using T flip flop. [13]

Hpk
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v Candidates are required to give their answers in their own words as far as practicable,
v Attempt All questions.
' The figures in the margin indicate Full Marks,
' Assume suitable datq if necessary.
1. What is a Gray code? How is it differept‘ than binary code? Convert (10110), to Gray
code? _ ' [2+2+2]
2. State and prove De-Morgan’s theorems with necessary diagrams and prove that positive
NAND equivalent is equal to negative NOR. - - R [2-+4]
3. Simplify the following Boolean function using K-map “an‘d draw the circuit of simplified
expression using NOR gates only. ’ [6]
F=2m (7,9,12,13, 14, 15) + don’t care (0, 2, 3, 5), ) |
4. Implementations the following Boolean function using a single 8:1 multiplexer.
F(A,B,C,D)=2m (2, 4, 5,7,10, 14). o [5]
5. Realize a full-substractor logic circuit using a single 1:4 demultiplexer and necessary
logic gates. | ' [5]
6. How do you eliminate the switch contacts bounds circuits? Explain the operation of
negative edge triggered RS flip-flop along with excitation table. - [3+5]
7. Explain the working function of PISO register with timing diagram of 1010 data input, [6]
8. What is an asynchronous counter? Design a synchronous counter with couﬁting sequence;
000, 001, 01 1, 111, 110, 100, 000, ... using JK flip-flop. : [3+6]
9. Modify SR flip-flop into JK flip-flop by helping corresponding excitation table, [6]
10. Design a sequential machine that has one serial input X and output Z. The machine is
required to have an output Z = 1 when the input X contains the serial message 1010 [12]
11. Explain the operation of three input TTL NAND gate. What is the significance of totem-
pole output in it? - _ [6]
12. How does a multiplexing display function? Explain with necessary diagrams. ’ [5]

Fokok
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Subject: - Digital Logic (EX 502)

v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
V' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. Define Digital and analog Signal, Explain Gray and Excess 3 code with example. [6]
2. Define positive and negative logic and prove that positive X-OR is equivalent to negative
X-NOR. [6]
3. Simplify the function using K-map F=3(1,2,3,8,9,10,11,14) and D = }(0,4,12). Also
realize the simplified circuit using NAND Gates. [3+3]
4, a) Design the logic circuit for 4:2 Priority Encoder. [6]
b) Design 8:1 Multiplexer using 4:1 Multiplexer and 2:1 Multiplexer. (6]
5. Differentiate between combinational and sequential circuits. Explain the operation of
asynchronous mod-12 counter with timing diagrams. [2+4]
6. Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram. [4]
7. Convert D flip-flop into JK flip-flop and JK flip-flop into D flip-flop. [4+2]
8. Define Synchronous and Asynchronous counter. Design a MOD-10 synchronous counter
and draw its timing diagram. [246]
9. Define CMOS parameters shortly and explain logic operation of CMOS 2-input NAND
gate circuit with its truth table. [3+5]
10. Design a sequential machine that has a single input 'x' and single output 'z'. The machine
is required to give high output when it detects the serial sequence of 001 message. Use JK
flip-flops only. [12]
11. With the help of block diagram explain the operation of time measurement circuit. [6]
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. ’
v The figures in the margin indicate Full Marks.
" v Assume suitable data if necessary.
1. What is BCD code? List the advantages and disadvantages of BCD code. [1+3]
). State and prove De-Morgan’s theorems with necessary diagrams. Construct XOR gate
using minimum number of NAND gates. [2+4]
3. Obtain the minimal SOP form of F(A, B, C,D)=32m(3,4,6,8,10,15) + d(0, 2,7, 14)
using K-map and implement the simplified result using NOR gate only. [3+3]
4. Design a circuit that compares two 2-bit numbers, A and B, to check if they are equal.
The circuit has one output X, so thatx = 1if A=B and x =0 is A#B. (5]
5. Design full adder circuit using a 2x4 decoder and gates. , [4]
6. Design a 5x32 line decoder using 3x8 line decoder and necessary logic gates. [5]
7. Explain the operation of 4 bit serial in serial out (SISO} register with timing diagram of
1011 data input. _ [3+3]
8. Explain the operation of positive edge trigger S-R flip-flop with excitation table. Also
derive its characteristic equation and state diagramm. [3+2+2]
9. Define synchronous sequential circuits. Explain the operation of asynchronous decade
counter with timing diagrams and circuit diagram. | [1+6]
10. Define parallel counter. Design a mod-6 synchronous up counter using JK flip flop. [1+7]
11. Explain the characteristics of CMOS logic families. Draw the schematic diagram of TTL
2-input AND gate and explain with necessary diagrams. ‘ - [3+4]
12. Design a sequential machine that has one serial input ¥ and one output Z. T he machine is
required to give an output z = 1 when the input X contains the message 1001. Use S-R
flip-flop. v [10]
13. With the help of block diagram explain the operation of frequency counter circuit. [5]
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v’ Candidates are required to give their answers in thejr own words as far as practicable.
V' Attempt All questions. 4
' The figures in the margin indicate Full Marks,
V' Assume suitable data if necessary.
1. a) _Explain Excess-3 code with suitable examples. [3]
b) Perform the following code conversions: _ [2+2+42]
() (41.8125);5= (),
(ii) (1000); = (?)pcp
(lli) (1 9)10 = (?)Ex~3code
2. Realize full adder circuit using decoder and gates. Subtract (43)10 from (57)q using 2’s
complement method. [3+3]
3. Realize a following logic expression u/sing a 4:1 multiplexer and standard logic gates,
Y(A,B,C)=T1 M 0,2,6,7) [6]
4. Whatisa priority encoder? Design an octal priority encoder, [2+6]
5. Show logic diagram, characteristics table of JK F lip flop and derive its characteristics
equation and excitation table, _, [7]
6. Draw the circuit diagram of Serial In Serial Out and Serial In Parallel Out shift register
- and explain one of them. | [3+4]
7. Construct asynchronous T flip-flopped mod-12 up-counter and use positive edge
triggered clock. - [7]
8. A sequential machine which has one input, A and one output, Y. The machine is required
to give the output high when the input contains 2 serial message of 1001, use only D flip~
flops for realizing the design. [12]
9. @) Draw the CMOS logic level profile for both input and output, [3]
b) Explain the operation of a CMOS inverter with g circuit diagram. [4]
10. What is a method of multiplexing display? Explain with suitable diagrams. [5]
11. Explain TTL NOR gate with circuit diagram and truth table. What is a propagation delay? [4+2]
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v Candidates are required to give their answers in their own words as far as practicable. ; :
V' Attempt All questions. o
. v The figures in the margin indicate Full Marfcs
v" Assume suitable data if necessary.
1. Explain Gray code with suitable examples. 3]
2. State and prove the De-margin’s theorem and perform the addition (-47-1—27) by usmg 2.
o complement method. , o[
3. Sxmphfy the functxon using K-map F=Z (1, 2 3,8,9,10,11,14) and D = I (0,4,12). Also
- realize the simplified circuit using NAND Gates. [4+2]
4, Descnbe the importance of panty bits in communication system Expiam 3 bits even -
' ‘ o [2+4]

ty generator circuit clearly.
s, Reahze a full subtractor circuit by combmmg only one 1:4 demulﬁplexer end standard :

- gaates / . Bl
6. "Explain the Operatmn of 8:1 multlplexer w1th necessary dlagrams Consimct 3 1 MUX R
e usmg only & ]sMUXs : A _ [3%13}. -

i

xplam the operatlon of edge tng gered K th—Flop with necessary daagram andv ‘
ztatmn tab!e ik

Dlﬁ'crf*ﬂﬁate between rombz__atlgnal and sequentlal Ioglc cireuits. Cansm.ct and e‘calam
*..’_asynchl onous down: counter with negatxve edge clock tnggennw sys‘tem Use JY .

G 'ﬂlp—ﬂops and necessary logic gates.
: 1 0 Deswn the ,synchronous decade counter using T fhp-ﬂop and alscf show fts tammg
S dwgram : '
) :_I-Alf."fEprmn thc operation of TFL two mput OR gate with schematic dlagram and also d°ﬁne '
L the propagaizon delay time and power. dissipation. . S
12 Wﬂh the help of block diagram, explain the operation of digital frequency r‘e\mtc- I 3¢

T .‘,Consuier a sequential defector that receives binary data stream at its input ‘X’ and: signals
©‘when & serial sequence ‘1011’ amives at the input by making its outpu’Y’ high,
i pthetwise output remains low. Demgn a sequence detector "tate mac‘;me usm,q pos;ﬁve

o edge tng gered Tﬂlp ﬂops i

e

[4+2]

(t0]
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What is a gray code? Compare with binary numbers.
b) List the advantages of digital signal over analog signal.

Describe De' Morgan's laws with examples. Construct XOR gate using only 3-inputs
NAND gates.

What is a decoder? Realize a 2-to-4 line decoder as a full adder circuit.

Simplify the following function using K-map. And also draw reduced circuit using NOR
gate y(A, B, C,D) = M (0,2,3,8,10,11,12,15) and d=TTM(7,13,14).

a) Explain the operation of two 4-bit parallel adder with neat diagram.

" b) Realize the logic circuit of 1x16 DMUX using 1x4 DMUX and gates if necessary.

Differentiate between combination and sequential circuit. Explain briefly how latch can

" be used as bounce eliminator.

10.

11.

12.

. Explain how 1001 data can be stored and retrieve n PISO shift register with neat diagram

and truth table.

Construct a mod-12 asynchronous up counter with positive clock edge triggering
Implement only T flip-flops. '

Design BCD synchronous counter with circuit diagram, truth table and timing waveform.
Use T flip-flop.

Draw the schematic diagram of 2-input TTL NAND gate and explain about CMOS
characteristics.

Design a sequential machine with one input x and one output z which gives output z=1
when serial input containts 1011 message. Use J-K flip-flop.

With the help of block diagram explain the operation of frequency counter.
Hkk

(3]
(3]

[243]
[1+5]

[5+2]
[5]
(3]

[2+4]
{7
[5]
[71

[4+2]

[12]
(5]
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Subject: - Digital Logic (£x 502)

v’ Candidates are required to give their answers in their own words as far as practicable.
V' Attempt All questions, ' :

' The figures in the margin indicate Full Marks.

V' Assume suitable dara if necessary.

1. a) Explain excess-3 code with suitable examples, ‘ | [2
b) Define combinational logic circuit, [2
2. Simplify the function using K-map F=Z(O,I,4,8,IO,11,12) and D=3.(2,3,6,9,15). Also

convert the result into only NAND gates, [6]
3. Design the operation of octal priority encoder with neat diagram., [7]
4. Design a simplest logic circuit for 'b' segment of the BCD-to-7 segment displayAdccoder. [6]
5. Explain the operation of JK flip flop showing its Jogic diagram, characteristic table and ‘
then derive its characteristic equation and excitation table, ' [6]
: 6. Draw a 4 bit PISO shift register and explain its operation along with timing waveform
© . with 1101 data load in input, » » [6]
~ 7. Explain the working principle of 4 bit down asynchronous counter with neat timing
diagram using negative clock edge triggering. : - [6]
8. Design a mod-6 synchronous counter using T Flip-Flops with timing diagrams. [7]
9. Describe the voltage profile of TTL. Explain the working principle of tristate TTL, _
inverter, _ ‘ , ‘ [2+6]
10. Design a synchronous sequential machine such that it gives output Z=1 if input ‘contains
the sequence of message 011 and it retains in its own state in other condition giving
output zero. Use RS-Flip-Flop. : ‘ [11]
11. Draw the circuit diagram of 3 input CMOS gate and explain its operation. [6]
12. Hlustrate time measurement cirouit with block diagram. [6]

* ok ok

5]
5]
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. Describe in your own words the characteristics of an analog and a digital signal. Convert
A2.64H into its octal and decimal equivalents. [2+4]
2. Explain BCD code with suitable examples. (51
3. Simplify the function using K-map F=2(0, 1, 4, 8, 10, 11, 12) and D=X(2, 3, 6, 9, 15).
Also realize the simplified circuit using NOR Gates. [4+21
4. Explain the operation of octal to binary encoder with necessary diagrams. Convert
A+B’C in to canonical form. [3+3]
5 Describe the importance of parity bits in communication system. Explain 3 bits odd parity
. generator circuit clearly. [3+3]
6. Realize the circuit diagram for BCD decoder. Explain 1’s and 2’s complements with
 examples? , - [3+3]
7. Explain the operation of edge triggered S-R Flip-Flop with timing diagram and truth
- table. . 16]
8. Design half subtractor circuit using HDL. (4]
9. Define synchronous sequential circuits. Explain the operation of asynchronous mod-12
counter with necessary diagrams. [1+5]
10. Design a synchronous sequential machine from the state diagram given below. Use S-R
Flip-Flop. [10]}
11. Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram. [4]
12. What is the role of hazards in asynchronous circuit design? Explain two bit magnitude
comparator with necessary diagrams. [2+4]
13. Draw the schematic diagram of TTL NAND gate and explain about the transistor switch.  [2+3]
14. With the help of block diagram explain the operation of Time measuring circuit. [4]

w

ok



, .
e

17 TRIBHUVAN UNIVERSITY ' Exam.

INSTITUTE OF ENGINEERING Level BE Full Marks | 80

Examination Control Division | Programme | BEL, BEX, BCT | Pass Marks | 32

2074 Chaitra Year/Part [ II/I Time 3 hs.

Subject: - Digital Logic (Ex502)

BN

Fonad

~3

Candidates are required to give their answers in their own words as far as practicable,
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

. ) Define TTL IC Signal levels for Input and Output logic with example.

b) Convert 37.432 decimal number to binary.

a) State and prove De-Morgan’s theorems with necessary diagrams. Prove that negative
logic OR Gate is equivalent to positive logic AND Gate.

b) What is Gray code? Explain with example,
a) Minize the expression and implement the reduced expression by using NAND gates.

- F=ABCD+ABCD +ABCD + ABCD + ABCD + ABCD + ABCD + ABCD + ABCD

). What do you mean by Max term? Explain with example.

Désign the 32:1 Multiplexer using 4:1 multiplexers tree concept and implegiient the
fugiction F= Z(O,I,B,&Q,l 3) using suitable Multiplexer. “
aj)j' Explain the operation of 3 bit magnitude comparator with truth table-and draw the

circuit, ' : ,
b) Draw the circuit to add following bits 1011 and 1100.

a) Write down the drawback of SR F lip-Flop. Explain the operation of edge triggered K
Flip-Flop with timing diagram and truth table. ,

b) Explain the operation of 4 bit serial in serial out (SISO) register with timing diagram.
Explain the operation of 3 bit Asynchronous up/down counter with timing diagram.

Design a synchronous sequential machine such that it gives output Z = 1 if input contains
the message 110 and it retains in its own state for other condition giving output zero. Use
J-K Flip-Flop. '

What do you mean by static and dynamic hazards?- Give example of static hazards and
explain how do you eliminate such hazards?

10. With the help of block diagram explain the operation of frequency counter.

11. Draw the schematic diagram of TTL NOR gate and explain about totem pole. -

Hokok U
/; ’ ‘;nvf_m,
“

ERSN

[3]
[3]

[4+2]
[2]

[4+2]
[3]

[4+2]

5]
[3]

[2+4]
[5]
(6]

[10]

[4+2]
[4]
[6]
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Candidates are required to gwe their answers in their own words as far as practicable.
Attempt All questions. _ _
The figures in the margin indicate Full Marks.

' Assume suitable data if necessary.

a) Explain dxgltal wave form based on TTL compat1b1e loglc (Both for mput and output) - 3] B
b) What is the importance of De-morgan's laws? Show how a two-input NOR gate can

be constructed from a two-input NAND gate. - : 4]
Convert decimal 39 into binary and hexadecimal. Use 2'S complement method to perform
 the following addition (-28+17) - [2+3]

. Simplify the function using K-map F = ‘Z(o 1,4,8,10, 11 J2) and D= 2(2,3,6,9,15). Also

realize the simplified logic circuit. \ - 16]

.. )" What is an encoder? Draw the logic circuit of an encoder that converts Octal number

., into binary. ‘ : - D4

| b) What is a multiplexer tree? Deszgn the 16 to 1 multlplexer usmg 4 to.1 multiple)ier’ - [1+4]

10.
11.

‘What is the Setup time and hold time of a flip-flop? With the help of exoltatxon table and
"K-map, convert R-S flip flop into D and J-K flip flops. [2+6]
Describe the operatlon of 4 bit serial in Serial Out shift register, with timing dxagram
'Consider the input 1011 to be entered into the register. ' S . [6]
List the advantages and disadvantages of a synchronous counter over asynchronous

counter. Design a 3 bit synchronous counter which follow gray code sequence. [2+6] ‘
Design a sequential machine that produces output Y = 1 when it detects the senal input . ’
X = 100. . . fo
Define fan-in and fan-out with reference to TTL. With a cn‘ouxt dxagram explain the
operation of 2-bit TTL NAND gate. 4 - [2+6]
Draw the block diagram with decoders to show hour, rmnute and second. ) -~ o [6]
Write short notes on: (any two) . : - [2x3]
i) Static and dynamic hazzard |

iil) ROM

iii) DE-MUX tree

de sk
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Subject - D1g1ta1 Loglc (EX502)

R% Candldates are required to give thelr answers in their own words as far as practlcable
. V' Attempt All questions. : '
V' The Jigures in the margin indicate Full Marks’
v Assume suztable data if necessary.
1 8) Deﬁne the positive logic and negative logic. with examples. ' ‘ 2]
b) Prove that NOR Gate is an umversal gate, Realzze EX-OR gate usmg only NAND
, gate. . - 6]
2. Convert the decimal number 73 into gray code and perform the addmon (-5+13) by uslng
2's complement method. _ [2+3]
- 3. Siinplify the followiﬁg function usmg K—map and mplement the result usmg suitable
" gates. , | o - [442]
- F(AB,C.D)=Em (7,9,12,13,14,15) + d (0,2,3 5) ' -
4. a) ‘Designa circuit that compares two 4-bit numbers, A and B, to check if  they are equal L
' ~ [The circuit has one output x, sothatx=1ifA=Bandx= 01fA¢B [51-
»b) Implement the followmg ﬁmctlon with a Muluplexer' B A E - [4]
o -;(A,BCD) 2(01348915) -
5. Deﬁne Flip-Flop. Explain the operation of positive edge trigger J—k Flip Flop w1th
: excitation table. Also derive its characteristic equation and draw state diagram. [ 1+3+2+2]
6. Whatis the difference between Asynchronous and Synchronous counter? Demgn Mod-13
~ synchronous counter using J-K flip flop and also draw its timing, dxagtam - [2+6] -
. Explain the dlfferent types of registers with suitable block dlagram ‘ : - Bl
. Explain the operatmn of 4—b1t serial in senal out (SISO) shift left reglster with tlmmg
. diagram. : (6]
9. Demgn a synchronous sequenﬁal machine such that it gwes output Z= 1 if it detects mput
message 011. Use D-Flip-Flop. - n 9]
10. What do you mean by static and dynamic hazards‘? lee example of static hazards and ..
explain how-do you eliminate such hazards? L [2+4]
- 11. Draw the schematic diagram of TTL NAND gate and explain the propagation delay time.  [6] |
12. With the help of block dlagram explain the operatmn of d1g1tal ﬁ'cquency counter. (5]

***
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Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions. ' -

The figures in the margin indicate Full Marks. .

Assume suitable data if necessary. ‘ '

a) Perform the following code conversions. ' | [3+2]

4) - (1110)gay = (Dmcd

i) (1430)10 = (7) Excess3

b) Construct two input XOR gate using minimum number of 2-input NAND gates only.  [5]
2. Implement a full adder circuit using 4:1, Multiplexers. e S B
3. Draw the circuit diagram and explain the working prin¢iple of 4-bit parallel in serial out
(PISO) shift register. » - ; v N - N
4. Simplify Y123810,13 +d(0.4,5,67,9.12) by using K-Map and writs it standard SOP
expression. : _ : ‘ - I6)
5. Design 1:32 dimultiplexer tree using 1:8 DEMUXS and 12 DEMUXSonly. ~~ - | [6]

7. - Derive characteristic equation of a JK flip flop. How do you make it a toggle flip flop?

10.

11

_ single output Y.

Draw the schematic diagram of TTL Inverter. Explain the working i:rincipie of circuit: [3+4]

Draw the input and output wave form of JK flip flop. 3+2+2] |

' Differentiate between combinational and sequenti‘al‘ circuits. E{cplainv BCD-to-Decimal

" decoder circuit with suitable diagram. - . » . T2+6]
Design a synchronous MOD-5 counter along with block diagram and tiiﬁing diagrams.
Also write the applications of counters and shift registers. R . - 16] -
Sketch block diagram of digital frequency counter and describe its operation. 181
. A sequential machine has to detect serial input sequance of 101, the machine output will

be high. The machine contains two JK flip flops; A and B. Assume: single input, x and ,
c : _— - [12]
dedesk ’ '

v
|
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Candxdates are required to give their answers in their own words as far as prachcahie
Attempt Al questions.

The figures in the margin indicate Full Marks.

v Assume suitable data if necessary. '

NS

‘1. Perform the following as 1ndlcatcd in the brackets v | K - [24)

a. (10. 0101)2 (Mhe
b, (101001001) binary= (?)Geay

*h (93)10= (DExcesss
- (10. Ml)z-(ll 101)2 using 2’s complement methmi

a) ‘reseribe commutatwe and associative laws of Booiean algebra with examples and -
simplify A+A'B=A+B. _ , o [2“"2]

'b): Implement Excusive OR gate by using NAND gates only. j - 4

: S1mphﬁy Zl 2,3.8,9,10,1L13 14+d(0 4,7 12)by using K-Map and swme jts standard »
product of sum (POS) expression. : L 3]

3

) How do you desxgn 32:1 Mux by using muluplexer tree? Implement logm functlon |
: Y > m(0,1,3,8,9,13,15) by using suitable multiplexer. - o [

5 »Reahze a full-subtractor using sultable demultlplexer and standard getes o R . [6}
| 6. Desigria simplest logic circuit for b’ segment of the BCD to 7 segment decodar . o 71
! T Design and draw the circuit dlagram ofa3 bit gray code synchronous counter. 71
f 8. Draw mpple decade counter and sketch its tnmng dlagram. o " {5+2]

9. Draw 2-1nput TTL NAND gate and explam its. workmg principle. | - o '_[5]

‘ 10. How does second section, of a dlgltal clock work? Explain its workmg pnnciple usmg |
i  block dlagram o _

S . L)

11, Des1gn a sequenual machme that has a sxngle input 'x' and single output 'z’. The machme ‘

is required to give high output Wwhen it detects the serial sequence of 011 message UseJK -

ﬂlp»ﬁops only. - : i ; « ‘ [12]
' T ‘
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Sub]ect D1g1ta1 Loglc (EX502)

¥v" Candidates are\required to give ﬂlClI‘ answers in their own words as far as praetleable
v Attempt All questions.
v’ The figures in the margin indicate F ull Marks
v Assume mzz‘able data zf necessary
-1. What are the major dlfference between Bmary code and BCD code‘7 R o R [2]
2 Explam the operatlon of gated ' umngdx 1 and truth table o 4

' 3.}'i What are the ma.]or '

‘ ' ,chronous counter? Des1gn
a Mod-é synchronous up bxnary ounter using S al

it 't1m1ng dtagram [2._‘&-6]‘

4. 'What are the apphcatlons of‘ sh1ft _regxsters,, ,-Exp _ 11caﬁon thh

@

'workmg circuit diagram. e ks Ty T et
3. Construct MOD-12 asynchronous up-counter w1th negatlve edge_tnggenng system in L
~ clock. . ; | : - &6
6. ’;Draw.the circuit dlagram for 2—mput CMOS NAND gate What is Totem pole output" .
~ Explain. S R [3+3]
7. Convert the decimal number 168. 1nto hexadec:1ma1 and gray code by ﬁrst convel“tlng
, " into binary and perform the followmg addition using 2's complement 11+15. [2+2+3] .
2 8. Write the minterms of ACD+AB and snnphfy ¥1.2, 3 8,9,10,11,13 ‘14+d(0 4 12) by usmg | :
. K-Map and wrlte its standard preduct of sum (POS) expressmn R [4%6] ..
9. Differentiate ‘between synchronous and asynchronous inputs of 2 ﬂ1p ﬂop vmth smtable_ ,,W_ .
diagram. Derive characteristic equanon ofa JK flip ﬂop How do’ you make ita toggle' T e
flip flop? Explain with d1agram N [3-*f5]
.10. Draw the schematic dlagram of TTL NOR gate Explam the operatmn of CMOS to TTL* B
© interface. t [2-}-2]'_' '
" 11. Explain with block diagram to butld the d1g1tal watch from a power supply system Show S
second, minute and hour dlsplay using decoder. o I8

12. Suppose you have given the following word specxﬁcatlon descnbmg the sequentlal -
operation of some machine. This machine has a conrol input X and the clock and two
state variables A and B and one output. If the input, is high thé machine will change state

 otherwise this machine is supposed to hold its present state. It also gives output when the
“sequence is 101. Derive state table and state dlagram Use only T ﬂlp-ﬂops and necessary .
logic gates. - o . A o [4+8]
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Candidates are requ1red to’ glve thexr answers in then' own words as far as practlcable ;
Attempr All questions. ’ Shor e - S
The figures in the margin. indicate Full Marks PR S e
Assume suitable data zf necessary... R R R e

\\\'*\', :

111 be the BCD Excess 3 and
: [2+3]

P

. What is. Welghted code an
: Gray code for theideclma’ 1

. ,'_Perform th

W

‘Demgn\ a combmatlonal loglc olrcult W1th 3 mput vanables that wﬂl produce loglc hlgh

shb% w11:h des1gn that a full-adder can be 1mplemented usmg two half-addexs Subtract o
16310 from (14)10 usmg 2's complement method. - . o [6+2] s

: 've characteristic equanon of a JK flip flop. How do you make 1t 2 toggle ﬂ1p ﬂop?
- ..Draw the input and output wave form of JK flip ﬂop ' : .

B m-W»i&at is a Shift Regmter? What are 1ts vamous types‘7 L1st out some apphcanons of ‘Shlft e
Reglster : T ) ‘ _ O e [5]

10. D1fferent1ate between synchronous and asynchronous counters Descnbe the operatlon of L
asynchronous 3-bit binary down counter. Ao o e [2"“6]

w11, Desxgn a soquennal circuit with two D ﬂlp ﬂops and two 1nputs P and Q IfP =0, the :
circuit remains in the same state regardless of the valuc of Q. WhenP =1 and Q =1, ‘the
circuit goes through the state’ transitions from 00 to 01 to 10 back to 00, and repeats
When P = 1 and Q =0,.the circuit goes through the state transitions from 00 to 10 to 01

back to 00, and repeats. T_ho c1rcu1t is to be de51gned by treatlng the unused state (S) as ..
dont care condltlon(s) e T T .,[12]

x4l

- 12 Discuss the followmg TTL parameters

i) Propaganon delay »
ii) Worst-Case input voltages
iii) Fan-out .
'iv) Power d1531pat1on

‘13 Explain clearly the operanon of frequency counter mth necessary bIock chagram and L
‘ummg diagrams. _ R , - R

M

utput when more than one input variables are logic low, ' <~ . o 7 B R
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v Candidates arerequired to give their answers in their own words as far as practicable.
v Attempt Al questions. ) o
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. fDeﬁne dlgxtal operatmns “What is Excess-3 Code explain with example [2+4] .
2.’ Deﬁne universal Gate with example. Realise EX-OR Gate using NAND gate only. [1+4]
3. Sunphfy the followmg usmg K-map and reahze the s1mphﬁed result with NAND gates
only. - [B1
> (2,5,7,8,1 0,13)+d(0,6;14,1 5
4. Implement fohowmg combinational circuit with muitiplexer. [4]
CFABCDI=) (1341112131415)
;é,;i-f':'S.‘:sfiU&ng:seven segment display decoder realize the logic circuit for segment ‘b’, s and'd. . [5)
6. Wth eat and clean diagram explam the operation of adder-subtractm circuit. ' | (41
T Ex n the operation of posmve edge tnggered RS ﬂlp-ﬂop with circuit dlagram trust
o ab d excitation table. - [2+8]
‘{f 8. hiclear circuit and t1mmg d1agram, explain the operation of parallel in Serial out shift
o reg1ster - ’ o - I81
- 9. Design Synchronous MOD-12 counter using T-flip-flop.

10. Design a sequential machine that can go through 2-bit gray code combination of states.
The machine changes its state when serial input is one and remains in same state when
input is zero. The machine produces output one when it passes through all states and
finally goes back to initial state. (use JK flip flop) - ‘

11. What are the characteristics of TTL 01rcu1t for loglc high and low level? Explain the
* operation of TTL NAND gate. :

12. Describe the operation of Digital Clock w1th block d1agram

sk

®

(10}

12+6]

jo
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-Candidates are required to give their answers in their own words as far as practicable.
- Attempt All questions. : '

The figures in the margin indicate F. ull Marks.

3. 7)

- b)

- Assume suitable data if necessary.

+ Define digital sighal and explain Gray code with example. S [1+5]
. . Prove that posmve X—OR is equivalent to. negatlve X-NOR. ' B o 5]
Convert the following term mto standard min term. A+B’ c. - R )

Use K-map method to nnplement the followmg ﬂmctxon and also draw the reduced
circuit using NOR gate. ' : o -~ [3]

" F(A,B,C,D)=3y (0,2,4,6,.8, 10, 15)and

d=%,(, 11, 14)

- Realize:the logic circuit of the follownlg usmg 81 MUX L T L
F(W,X,Y,Z)= 2,,,(1257810 12,13, 15) o L

When FFy is ANDed with COg what' will be the resulting number? Subtract (26) 10
-~ from (16) 10 using 2°s complement binary method. SR R [2’-}—2]
5. a) Differentiate between level and Edge tnggenng” - S B
-+ b) Explain the operation of two bit magmtude comparator w1th truth table and Cll‘cult :
. diagram. = - | R U B
6. &) Describe dlfferent typesof reglsters with chagram e - A [8]
b) Illustrate how 1011 data can be stored and retrieve in parallel in senal out shift .
- register with neat tlmmg diagram and truth table. [8]-
7. Differentiate synchronous and asynchronous sequennal c1rcu1ts Explam the operatmn of :
- mod-12 synchxonous counter with timing diagram. o o A [2+6]
8. a) Define state dxagxam and. state table with example R e V3
. b)Designa sequential machine that has one serial mput and one output z. The machine is
~ required to give an output z = 1 when the input X contains the message 110. (8]
9. Draw the schematic diagram of TTL two input NOR Gate. } , [6]

10. Explain briefly the block diagram of an instrument to measure frequency. o [5]

#ok
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Candidates are required to give their answers in their own words as far as pracucable
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What are the different logical operations? Explain.
b) Explain different coding system used to represent data.

Explaiﬁ the operation of NAND, NOR, XOR and NOT gates with Boolean expression
and truth table.

Simplify the Boolean fl.mctlon in both SOP and POS and the implement using basic gates
only: F(A, B,C,D)=X (0, 1,3,4,8,9, 15)

. @) Design 8- to -3 line priority encoder.

’ b) Design a combinational logic that produces square of 3 bit number using ROM.
}a) lmplement the full adder using two half adders.
b) Explam the working pnncxple of binary multiplication.

. ,Explam the operation of RS fhp flop showing it's logic diagram, characteristic table and

“then derive its characteristics equation and excitation table.

7. With clear circuit diagram, explain the operation of parallel in-Serial out shift register.

What do you mean by Presettable Counter? Design a modulo - 12 counter using
T-Flip ﬂop : '

Design a sequentlal machine that takes the one bit of serial data x as input and gives the
one bit of data as output z. The machine gwes an output z = 1 when the input sequence of
X contains the message 0100.

10. What are the parameters of TTL? Explain the operation of 74C00 CMOS

11. Explain the operation of digital clock with neat and clean diagram.
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Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary. :

Denne digital IC signal levels. What is Gray Code? EXPlam with example. 33

Construct the given Boolean functlon F =(A+B) (C+D)E using NOR gates only. [4]

Simplify F (A,B,C,D) = © (0,2,5,8,10) + d(7,15). Write its standard SOP and 1mplement

the simplified circuit using NOR gates only. [4-+4]

a) What is priority Encoder? Design octal to binary priority encoder. | [2-+4]
~b) Design a2 bit magnitude comparator. o - oo 4]

""Demgn a combinational logic that performs multlphcatmn between- two 4 bit. numbers
“-ysing binary parallel adder and other gates.” : S k1

. Draw the circuit diagram and explain the operatlon of posmve edge trlggered JK fhp-ﬂop

...+ What are the drawbacks of JK flip-flop? ~ * BRI [7+1]

.- Explain the Serial i in Serial out (S ISO) shift register with tnmng d1agram ' ' ' 4]

o Design the synchronous decade counter and aiso show the tnnmg dlagram g o . 18]
Design a sequential machine that detects three consecutive zeros from an input data _
stream X by making output, Y=1. [12]

10, Draw the schematlc c1rcu1t for CMOS NAND gates What do you mean by totem—pole
output? ' ‘ , . R N , ; [4+4]
11. Describe the operation of a frequency coumter, | . T . - 4
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Attempt All questions.
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Assume suitable data if necessary.

Define the prés and cons of object oriented programming over procedural programming
language. With a program code show the concept of object oriented programming in Ct+. [4+4]

Write a program to show the working of different types of constructors and destructor.
Explain which object is calling which constructor and how objects are destroyed in your

program. [2+6]
Differentiate the benefits of C++ over C. What is a namespace? Write a program with .a
namespace showing its use. [4+1+3]

What do you mean by Dynamic Memory Allocation? How it is done in C++? Explain
inline function in C++ with example. [2+2+4]

What is operator overloading in C++ and how does it allow you to entend the behavior of
operators for user-defined types. List the operator that can’t be overloaded. Write a
program to overload the insertion (<<) and extraction (>>) operators to read and display
data objects. [2+1+5]

What are the advantages of inheritance? Consider a class liquid with data member
specific _ gravity and a class fuel with data member fuel. Now from these two base
classes derive a class petrol as derived class. Assume necessary method required in
different classes. Which type of inheritance is used in above program? [3+4+1]

What do you mean by dynamic binding? Explain how it is implemented? Discuss how
Run-Time Type Information can be achieved in C++, [1-+2+5]

Draw and explain the stream class hierarchy of Console Input/ Output. Write a program
that uses a file for a car manufacturing company to add the record and display the list of
record in the console. [2+6]

What is a template in C-++ programming? Provide an example scenario where templates
can be used. What are the key components of the Standard Template Library (STL) ?

Show the use of vector container in C++. _ [14+2+2+3]
Why it is necessary to handle exception? Explain exception handling mechanism. Write
any program to handle multiple exception. [2+2+4]
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. What are limitations of C programming? Explain what makes OOP a new paradigm. [8]

>

What do you understand by default arguments? How can you relate default argument
function with function overloading? Write a program to find volume of different 3D
shapes using function overloading. [2+2+4]

- 3. In which condition can a class be made friend? Explain with example. Write a suitable
program to show use of dynamic memory allocation for creating array of objects. [4-+4]

4. What are the properties of Constructors? Create a class called volume that uses three data
members (length, width, height) in terms of feet and inches to model the volume of a
room. Read the three dimensions of the room and calculate the volume it represent, and
print out the result. The volume should be in (feet) from i.e. you will have to convert each
dimension into the feet and fraction of foot. For instance, the length 12 feet and 6 inches
will be 12.5 ft). (8]
5. What are the advantages of operator overloading? What are the rules of operator
overloading? Write a program to overload the binary operator to add complex numbers. [2+6]

6. Explain different types of inheritance. Explain with example how member function
overriding is handled in inheritance. : . [4+4]

7. What are the different types of polymorphism? Explain pure virtual function. Create an
abstract class polygon with length and height as its data members. Make area( )a pure
virtual function and redefine it in derived classes triangle and rectangle to calculate
respective area. Your program should defnonstrate run time polymorphism. [2+2+4]

8. Explain stream class hierarchy. Write a program to store information of 10 students in a
file and display them on console. [3+5]

9. What are templates? Explain with example how we can overload ordinary function with
template function. ' [3+5]

10. What is the advantage of having exception handling in the program? Explain about
- multiple handler in exception handling mechanism with suitable example. [2+6]
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Assume suitable data if necessary.

Is Object Oriented Programming is better than Procedure Oriented Programming?
Support with your appropriate logic. Explain the features of object oriented programming
in brief. : [3+5]

Explain relationship between default argument and function overloading with suitable
example. Define inline function. Write the conditions when inline function doesnot
works. " © [4+2+2]

What is a constant function? What is its relation with constant object? Write a meaningful
function that shows the use of constant object and constant function. [2+2+4]

Why do we need constructor? Create a class called ‘time’ with data member hour, minute,
second and day. Initilalize all the data member using constructor. Write a program to add
two “time’ object using necessary member functions and display the result in main, [2+6]

Why do we need explicit constructor? Write a prograifri to convert object from a class that
represents Weight of gold in Nepal, tola, to object of a class that represents international
gold measurement of weight in gram scale.(1 tola = 11.664 gram) [2+6]

Explain the constructor and destructor invocation order in single and multiple inheritance.
Write a program to create classes to represent student, actor and leader from the base
class person. Use proper members in the classes to make your program meaningful. [4+4]

Why we need virtual function? Explain with example, how you implement run time
polymorphism. v [2+6]
How a file can be opened in C++? Explain with a suitable example and Syntax. Write a

program to write the Information of 10 employee in 4 file named “ employee. dat”. And
also scan the data from the file and display their details in console. [3+5]

What are the use of Function template? Write a program to create a derive class which is
anon- template class from a base class which is a template class. [3+5]

How is exception handling different than the traditional error handling? Explain the
exception handling construct. Write a program to demonstrate exception handling with
“catch all”. [2+2+4]
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The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

Explain the basic concept of Object Oriented Programming. Compare C with C++ [4+4]

Define namespace in C-++, What are conditions where inline function may not work?
Write a program with function that takes two arguments as reference and assign the
average of the two arguments to the greater one and-return that by reference. Call this
function by assigning value to the function and display the value of both argument. What
will be the output? , [2+2+4]

What do you mean by “this” pointer? Create a class with a constructor and a Destructor
and show the operation or working of constructors and destructor using appropriate
blocks, : ' [2+6]

What are friend class and friend function? WAP to add private data of two different
classes using non-member function. [2+6]

List down the operators that cannot be overloaded in C++. Explain how a class type
(user-defined type) of data can be converted to a basic data (in-built data) type? Write a
program to compare two amount in Rupee by overloading greater than (>) operator using
the concept of operator overloading. [14+2+5]

What is the differenée between private and protected access specifier? Explain multi-path
inheritance with a suitable example. ’ [2+6]

What do you mean by polymorphic class? What are different RTTI mechanisms in C-++?
Write a program that shows the use of pure virtual function. - - - [2+2+4]

. What are the advantages of Random access over sequential access of file? Write a

program for transaction processing that write and read object randomly to and from a
random access file so that user can add and display the account information (account

number, last name, firstname, total balance) [2+6]

What do you miean by templates? Write down the syntax for function template and class
templates. Write a program with a class template to represent array with member function
to sort the array elements. [2+2+4]

10. What are the reasons to use the exception handling mechanism? Write a program to

handle multiple exception in C-++. [3+5]
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Assume suitable data if necessary.

What are the drawback of procedural programming and advantage of object oriented
programming, With a program code differentiate between procedure oriented

programming and object oriented programming.

Explain the order of constructor and destructor invocation with example. When do we use
static data member and static function in a class? Explain with example.

3. Write down the brief history of C++. Compare C with C++ with example.

Explain how function selection is done in function overloading? Where can enumerated
data types be used in C++ programming.

How do you convert one class type to another class type? Write a program to overload the
relational operators(>and==)to compare two distance objects using non-member function.

Explain multipath and multiple inheritances. Write a program to demonstrate example of
Hierarchical inheritance.

How can you eliminate member function overriding in virtual function? Consider a book
shop which sells both books and video-tapes. Create a class known as media that stores
the title and price of a publication. Then create two derived classes, one for storing the
number of pages in a book and another for storing the playing time of tape.

Explain how do you achieve random access to file? Write a program to store and retrieve
' records of items (item_ID, name, price, mfd_date, company ) in Inventory system.

What are the use of Function Template? Explain the case when all the template
parameters are not used in function arguments. Write a program that illustrates the

[3+5]

[4+4]
[4+4]

[5+3]
[3+5]

[3+5]

[2+6]

[3+3]

overloading of two function template. [2+2+4]

10. Explain exception along with exception handling mechanism. Write a program to

demonstrate example of rethrowing exception.
®dok
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Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

Is Object Oriented Programming is better than Procedure Oriented Programming? If yes
support with appropriate statements. Explain the features of object oriented programming

in brief. [3+5]

Define constructor and destructor. Explam different types of constructor with suitable
example. [2+6]
How do you compare C and C++? Explain different components (Lexical elements) of
Ct++. [4+4]

How does an inline function differ from a pre-processor macro? What is the main
advantage of passing argument by reference? Illustrate with a suitable program. [3+5]

Explam the rules of operator overloading in C++. Write a program to concatenate two

user given string using the concept of operator overloading. - [3+5]

Explain the need of virtual base class with example, Write a program to show the order of
constructor invocation in multiple inheritance. [4+4]

Explain the need of virtual function with suitable example. How dynamic cast and typeid
operators are used to achieve RTTI? [4+4]

Discuss about classes for file stream operator with a suitable block diagram. Write a
program to, write the information of students in a file. And also display their details in

console. 4 | {3+5]
Explain how default arguments are used in template. Define class template and all of its
function members with suitable example. [3+5]

How is exception handling better than conventional error handling? Explain how multiple
exceptions are handled with a suitable example. [3+5]
% ok
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Assume suitable data if necessary.

. What the advantages and disadvantages are of object oriented programming? What are

the features of QOP? | [4+4]

2. What are the properties of Constructors? What are the differences between copy

- constructor and assignment operator, explain. “A friend function is not a member of any

classes but has full access to the members of class where it is declared as friend”, justify
this statement with appropriate example, , [2+2+4]
3. Explain the need of C-++ language. Explain the features of C-++ language. ' [3+4]

4. Define inline function with suitable/example. Explain the usage of ‘new’ and ‘delete’
‘operators for dynamic memory allocation. [4+4]

5. Why do we use operator overloading in C++? List the operators that cannot be

overloaded. Write a program that converts object of Celsius type to object of Fahrenheit
type. S [2+2+4]

6. List rules of operator overloading. Write a program to add two time objects using
- Operator overloading. [4+6]

7. Explain virtual function with appropriate example. What do you mean by Run Time type
Information? Explain. , ; [4-+4]

8. Why use file handling? Write a program in a file of student to add the record, list the
record, search by roll number and delete the record. [1+8]

9. Define class templates with example. Write a program to demonstrate example of
function overloading with function template and normal function. [2+5]

10. How is exception handling better than conventional error handling? Explain the exception

handling mechanism in C++ with example. [3+4]
Heokok
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Assume suitable data if necessary.

What are the limitations of Procedure Oriented Programming? Explain features of C++.
Write a program to multiply two complex numbers using Object Oriented Approach.  [2+2+4]

Can we have more than one constructors in a class? If yes, explain the need for such a
situation. Write a program designing a class called midpoint to find mid-point between
two points by returning object from member function using this pointer. [3-+5]

Why is namespace required? Explain how namespace is created and used in program with
a suitable example. How is reference variable used for pass by reference? Explain. [1+4+3]

Explain how the use of default argument supports the function overloading with suitable
example. Define inline function with its merits and demerits. [4-+41

Define operé‘tor overloading. What are the rules of operator overloading? How do you
overload unary operator? Explain with example. [1+2+5]

What are the different forms of inheritance? Give an example for each. Write a program
which contains a base class that ask the user to enter a complex number and make a
derived class that adds the complex number of its own with the base. Finally make third
class that is friend of derived and calculate the difference of base complex number and its

own complex number. [3+5]
Define virtual function with suitable example. Explain how dynamic_cast and typeid
operators are used to achieve RTTL _ [5+3]

Write short notes on file access pointers and their manipulators. Write a program to meake

simple Jibrary management system of a college. Your program should store and retrieve

the information (Book Name, Book ID, Number of books and purchase date). [3+5]
riefly explain importance of function template and class template with suitable example.

Write a program to create a derive class which is a template from a base class which is

also a template with additional template parameters in the derived class than that of the

base class. [4+4]

What is the advantage of having exception handling in the program? How are multiple

exceptions handled? Explain about Caiching all exception in exception handling

mechanisim. [2+3+3]
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1.

2.

What are benefits of object oriented programming over procedural language?
Compare C++ with C. List out the features of C++.

What is a constant function? What is its relation with constant object? Write a
meaningful function that shows the use of constant object and constant function
along with use of const cast operator.

What do you understand by default arguments? How can you relate default
argument function with function overloading? Write a program to find volume of
different shapes using function overloading. ’

What do you mean by operator overloading? Write down its syntax. Write a class
that represent the distance class and overload ++ and -- operator to increment and
decrement distance. .

Explain the need inheritance in programming? Explain various forms of
inheritance. Write a program to create a derived class by inheriting two base
classes with same function names, Your program should be complete and
meaningful. ‘

What is the purpose of stream manipulation? Explain different file modes that are
used in opening the file. Write a program that will copy the content from one file,
change the case of letters to upper case if they are in lower case and store in next
file.

What do you mean by polymorphic class? What are different RTTI mechanisms
in C++? Write a program that shows the use of pure virtual function.

Why do we need class template? Write a program to create class to represent
stack data structure and use exception handling to control empty and full cases.
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Assume suitable data if necessary.

. What are the main features of Object Oriented Programming? Would you consider it

better than structured programming? If you do, what makes it better? Write down its
advantages and disadvantages. ' ‘ [2+3+3]

What do mean by constructor and destructor? Explain the necessity of copy constructor
with example. Also explain order of invocation of constructor and ‘destructor with

- example. S [2+3+3]

What type of language is C++? Explain its featires. [2+6]

. What is function overloading? How is pass by reference done in C++. Explain with

ﬂ;{i-’.'suitabfe example. - ‘ o [242+4]

Write syntax of operator overloading. Create a class called time that has separate int
member data for hours, minutes, and seconds. One constructor should initialize this data
to zero (0), and another should initialize it to fixed values. A member function should
display it in 10:45:30 format. The final member function should add two objects of type

time passed as arguments using operator overloading. [1+7]

How the function over-riding differ from function overloading? When do we face

ambiguity problem in multiple inheritance? Explain. - [4+4]

‘What is pure virtual function? Discuss the role of virtual functions in C++ to cause

dynamic polymorphism. Show with example how it is different from the compile time
polymorphism. | | . - [2+2:+4]
What are different file access pointers? Write a program to store and retrieve the

information of Client(Client_ID, Account ID, name, address and age) in Bank
management system. Also calculate the total number of clients in a bank, [2+6]

Explain function template? How do you use function template with multiple template
types? Give example. o [4-+4]

10. What is exception and what is the mechanism of exception handling in C++? Write a

program to illustrate the process of handling multiple exceptions. . [2+6]
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1. Why object oriented programming is necessary in Programming? With suitable example,
explain the importance of object as function argument and returning object. - [3+5]

2. What do you mean by constructor? Explain different types of constructors. Create a class
called “time’ with data member hour, minute, second and day. Initilalize all the data
member using constructor. Write a program to add two time object using necessary

" member functions and display the result. [1+2+5]
3. Compare C and C++. Why do we need dynamic memory management? Explain the
operators in C++ that enables dynamic memory management with example. [2+2+4]

4. What is Token, write its details? With example explain function overloading in object
" oriented programming. [3+5]

'5. Explain which operators cannot be overloaded in c++? Explain how a Class type (user-
defined type) of data can be converted to a basic data (inbuilt data) type? Write a program
to concatenate two user given string by overloading binary plus (+) operator. ' [1+2+5]

 6. Explain why inheritance is important in object oriented programming? With suitable
example write details on member function overriding? [3+5]

7. Bxplain compile-time and run-time binding. Differentiate abstract base class and concrete
class. Write an abstract class of your choice and use it in a program. Your program should
be meaningful. [1+2+5]

8. Sequential and random access are two methods to access a data file. Which one do you
prefer and why? Write a program to show opening, reading objects from file, checking
end of file and closing the file. [4+4]

9. Why template is important in C++ programming? Write a program using template to add
two numbers. Use the function template to pass integer, float and double. Display the

returned result. [3+5]
10. How is exception handling mechanism better than traditional error handling? Explain
how the exception is rethrown with a suitable program. [3+5]
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. What are the advantages of object oriented programming over procedural programming

language? Explain the features of object oriented programming. Write a simple program

that illustrates the object oriented concept. : [2+3+3]
Why do we need friend function? Explain how any member function of a class can be
friend of other class with a suitable example. [2+6]

Explain the features of C™ . What is namespace? Explain how memory is allocated and
deleted dynamically for normal variable and for array in C™* with example program. ~ [2+1+5]

.»Explain why default arguments are used with functions. How can a function with default

argument be implemented with function overloading? Explain with example. - - [3+5]

. if:'DJéﬁne operator overldading. Write operator functions as member function of a class to
- overload arithmetic operator +, logical operator ‘<= and stream operator ‘<<’ to operate:

on the objects of user defined type time (hr, min, sec). » 1471
What is Ambiguity and function Overriding? How they can be resolved? :Explain each,

with a suitable example. . Lo [4+4]
What is pure virtual function and abstract class? With suitable example explain run time
polymorphism. ' [3+5]
Discuss about stream class hierarchy. How a file can be open in C++. Explain with
suitable example and syntax, Write a program to write the Information of 10 employee in

a file. And also display their details in console. : [2+2+4]
Explain why do we need template. Explain the function template overloading with
suitable example. [3+5]
Explain about all Exception Handling constructs. With suitable example explain multiple
exceptions handling in C++, ' : [3+5]

X TS ) -
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v Candldates are required to give their answers in their own words as far as practicable.
v Attempt All questions.

v’ The figures in the margin indicate Full Marks

v Assume suitable data if necessary. -

1. What are the advantages of object oriented programming over proged ural programming? Describe

~

the characteristics of OOP.

Explain how the use of default argument supports the function overloading with suitable example.
Define namespace with its significance.

Exp!ain the relation between constant object and constant function with example. When do we usé

- static data member and static function in a class? Exemplify.

’How do you convert user-defined data typetoa basic data type? Write a program to overload th?
relational operators to compare the length (in meterand centimeter) of two objects.

How the function over-riding differ from function overloading? Explain. Wnte a program to show the :

order of constructor invocation in muitilevel mhentance

Explain abstract class with example. Explain how dynamic cast and t\IPEId operators are used to
achieve RTTI,

What are different ios functions used in stream I/0?How they are different from mampu!atofs? Write

a program to store and retrieve the information of patient (Patient_ID, name, address, age and type)in

haspital managementsystem

How do you use class template with multiple template type?. How the exceptlon is re- -thrown during

- exception handling?

e

[4+6]
[5+5)
[5+5]

[4+6]

[5+5]

t5+51

[3+2+5)

[5+5]
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Candidates are required to give their answers in their own words as far as practicable,
Attempt AUl questions,
The figures in the margin indicate Full Marks,
Assumie suitable data if necessary.
1. What are the advantages and disadvantages of object oriented programming over

procedural programming? Briefly describe the features of C-++. ' [5+5]

2. Define dynamic memory allocation. How dd you use it in C++? Explain reference
variable with suitable example. Write a program to swap two numbers using pass by

reference concept. [1+2+3+4]
3. Define 'this' pointer with its applications. Explain the order in which constructor and
destructor are invoked with suitable example, o [+51
. '-'.efme operator overloading. What are the rules of operator overloading? How do you
ovetioad unary operator? Explain in detail with example. o - [142+7]
‘What is function over-riding? How scope resolution is used with over ridden functibn?
n the need of virtual base class with suitable example. S [2+3+5]

~ 6. Wrife short notes on the access pointer and their manipulators. Write a program to make

mple library management system of a college. Your program should store and retrieve
nformation (Book Name, Book ID, Number of books and purchase date). T [446)

7. Explain’ the need of virtual function with suitable example. Define runtime type
- information (RTTI). How dynamic cast and typeid operators are used to achieve RTTI? [4+2+4]

8. Explain how default arguments are used with class template with example. How do you .
throw only specified exception from a function? Exemplify. [5+5]

sk
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Candidates are requi
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. .

ired to give their answers in their own words as far as practicable.

Explain the characteristics of OOP. Write a program to create class "time" with data

members hours, minute and second. Then add two "time” objects by taking object as
‘argument and also returning object as argument. :

Why don't you use an object t0 call the Static Member Function, explain with example?

Why do you need to use a reference in the argument o the copy constructor? Write a
program to calculate the Perimeter of Triangle using Defanlt and Parameterized
constructors. - : : o [443+3]

When inline function may not work? What do you understand by Default Arguments?

- Write syntax-of Default Arguments. Write 2 program to display N pumber of characters

(4461

+- by using ‘default arguments “for both /parameters.” Assume that the function takes two

~ the execution order of c;onstructor and destructor in multilevel inheritance. Show your .

. What are ;the‘differént ios class tfuﬁctiqns and flags that are ased for formatted VO -

arguments one character 10 be printed and other number of characters to be printed. [2+2+2+4]

Explain the syntax of operator overloading. Create a class named City that will have two
_member variables CityName (chart[20]) and DistFromKtm (float). Add member functions
to set and retrieve the CityName and DistFromKtm separetely. Add :operator:oveﬁﬂading
to find the distance between the cities (just find the difference of DistFromKtm) and sum
of distance of those cities form Kathmandu. In the main function, initialise three city
objects. Set the first and second city to be Pokhara and Dhangadi. Display the sum of

" DistFromKtm of pokhara and Dhangadi and distance between pokhara and Dhangadi. ~ [3+7].

. What do you’mean by function overriding and how can we access every overridden

function from the derived class object? Explain with example. Write a program to show . -

program outputs. 15+51

operation? Write a program to read and write the information of 10 students in a file. Also . -
modify the student information according to the given roll number. [3+7]

What do you mean by Class Template and Function Template? Write down the syntax of
Class Template and Function Template. Wiite a program to read your Date of Birth and
display it. Your program should throw multiple exception for day, month and other values
not in range using exception class and each exception is handled by separate handler.  [2+2+6]

Explain different manipulator available in C++. Create class student to store Name, Age
and CRN of students. Write a program to write records of N numbers of students into the
file. And your program should search complete information of students from file
according to CRN entered by user and display it. [4+6]

* ok
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1. Expldm main cha:racteustms of ObJect Oriented Programming. Write a program to find
the transpose of given Matrix using'the concept of Object Oriented Programming. [5+5]

2. Define constructor. Why constructor 1s needed for a class‘? Explain about different typas
of constructor with a suitable program., [1+2+7]

3. Write down the significance of reference variable with suitable example. Define default
~ argument, Write a program to show the relation bat‘ween default argument and function
.+« overloading. _ S [4+2+4] _

Why do we need operator overloadmg‘? What are the non-over loadable operators in
.C++? Write a program that will convert object from a class Rectangle to object of a class _
Polar using Castmg Operatm , ‘ - [242+6]

'Explam the need of virtual base class with suitable example Create a derived ‘class
“manager from two base classes person and employee. Assume suitable:data members in
: -q'.;:~each class and display the information. o  [5+5]

6. "Bxplain about- stream class’ hierarchy by hlghhghtmg the different ios ﬂags and their _
usage. Write a program to make billing system of ‘a department store. Your program S
should store and retrieve data to/from ﬁIes Use manipulators to. chsplay the record in

~ proper formats. < . [3+7]

; 7. Why do you need Virtual Destructor?- Explam with cxample Write a program having

i -~ Polygon as an abstract class with Length and Height as its data member. Create derived

‘ : - class Rectangle and Triangle. Make Area () as pure virtual function and rcdeﬁned itin ,:-
derived class to calculate respective area A [4+6] g

8. Define ﬁmctmn template and class template with respective syntax. Write a program to
find the square root of given number. Check the vahdlty of input number and raise the
exception as per requirement. : g L : o [5+5] “
Rk ' "
1
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o number usmg function overloadmg (pa.ssmg smgle argument to func’non) 5

. What is data abstract10n‘7 Compare it Wlth encapsulatmﬁ‘

. 'WHat is the advantage of C* over C‘? Wlth sultable examplev explmn’j'dynarrnc memory

. Wnte down syntax of operator overloadmg i :
“class to’ with'3%3 matnx as.a da&a member Ovcrload the * operators so as mu1t1p1y two

Candidates are required to give their answers m their own words as. fa;r as practlcable
Attempt All questions. S :

The figures in the margin indicate Fudl Marks
Assume suitable dara if necessary. '

oy C** Wlth smtable example .
-explam the concept of class in: C : . [2+2+6]

- allocation for object and object array [4"'6] |

‘What is a default argument‘? What are . the adv tages and dlsadvantacres of usmg mhne .

function? Write a program to calculate and: display the cube of integer, ﬂoat and double
U [4+343]

arious cases. Develop a'p ogram usmg a

’ma‘rrmes e . : A . : [3_+7]
“What is difference between overloadmg and overndmg‘7 ,-Withvsuitable fexample explam. L g
hybrid inheritance. E L , o [4“‘"51 !
7 ~DL >uss: about sneam class merarchy Wnte a program fcr transa ction processmg that_ IEEIV
© . write and read object randomly to and from 2 random access “file so that user can add,
i upd&fe, delete and dlsplay the account mformatlon (accoumnumber, lastname, ﬁrsmame,
: tmaibalame) - e : ; , .
Explain the reason for member functlon over—ndmg ng " vlrtual functmn Explam S S
RTTI using dynamic cast and typeld operatorb wﬂh’ su ample,,- e [5.+5] it
Explain class template with suitable example How do- yo | har dle multlple excep‘uons in -
C™7 Explain with example - IR S {5+5]

EL
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Attempt All questions.. '
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Assume suzz‘able data zf necessaiy S :
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. . Explain the advantages of OOP over tradxtlonal procedure onented programmmg What are - |
the characteristics of 00P? Wnte a program to perform addmon of two metrxc dlstanoes o
which takes object an also retu sobjeet as argument R o[RS oy

2. What ie htorals and’ide:
.area of mrcle rectang]

famey

1.1‘ overloadmg‘? erte a program to find the PR
' ing. " [4+2+4], e

proglam should be made such that it shodld 'show the order of eonstructor and T
! " [}

non—member

;a" ' . . R

7. What is puxe vn'tual func‘cm' ! 'te a program to: demonstrate runtzme 'polymotpmsm m CH [4+6]

8. What i is rethrowmg exceptlon‘? Wnte a program using template to add two mtegers, two ‘
ﬂoats and one integer and one ﬂoat respectlvely Dlsplay the final result in ﬂoat T _,[9] L

¥ S ks

i
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. , ' ’

v The figures in the margin indicate Full Marks.
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1. Whatis Object Oriented Programming? What are the drawbacks of Procedure Oriented

Programming? List down the features of C++. Write 2 program with a class to represent-
distance with fect and inches members . he class should have mernberfunctions to read

and display the data members and member functions to add and subtract twodistances: . [1+2+2+5]

2. What c!oryou mean by namespace and what is its use? Explain about returning a variable from a
- function by reference with an example. Explain about function overloading with an example. . [2+4+4]

3. “ How do you dynamically allocate objects and object arrays in C++? Explain about constant
 member function and consta At object with an example. Write a meaningful program to illustrate [1+445]
“ the use of copy constructor and destructor. ’ : .

4. List the operators that cannot be overloaded.in C++. Explain about explicit constructor with an
example. Write a program havinga class to represent money. The class should have two integer
members to represent rupees and paisa. Overload + and — operators for adding and subtracting

o the objects. Thié’h, overload >, <; == and 1=operators for comparing the objects. * [1+3+6]

5. vWhat do '-y‘ou‘ understand by protected access specifier? Explain about the different forms of |
inheritance. Define a class named Course. Derive three classes from this class named:
Mathematics, Science and Engineering. Then, derive two classes from Science named: Physics

. and Chemistry. Define data members and member functions as aﬁpmpriate. Mustrate the
* concept of member function overriding and accessing overridden member from the derived

class in your prog.r'am. [1+3+8)

6. List any four formatting flags of ios class with their usage. Explain with an example how a non-

¢ parameterized user-defined manipulator can be defined. Write a program for managing a simple
library database. The information to be stored in the database are book id, book name,
borrower’s id, borrower’s name, issue date and due date. Your program should have features to
add a record, display all the records and display a set of records corresponding to a particular

borrower’s id or a particular borrower’s name. {143+8]

7. What are pure virtual function and abstract class? How is dynamic_cast used? Writea
meaningful program to illustrate overloading of a function template with both a normal function
and a function template. o ’ ‘

. '8 What are class templates? What do you understand by rethrowing an exception and catching all
- the exception? Define a class to represent time. It should have a member function to read time
from the user and a member function to display the time. The function to read time must raise
an éxception if the user enters invalid values for hours, minutes or seconds. The exception
thrown should contain arguments. The exception should be handled outside of the member ‘
function of the class. ' o ' [1+4+5] i

[243+5].

-
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Attempt All questions. : : -
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AR

oriented : programming Q’Ver procedure onented

obijet ,.onented programmmg What is the task of
S , | ~ ‘ [4+4+2]

What are. the: beneﬁts of : ob}ecf
‘ 3pr0gra:mmmg‘7 chcrlbe th :
- .const keyboard'? IR S SRS
2. List the feature of C What are- constructors wnte the1r uSca a.nd explam using an
example. } o S
3. What is dynamic memory allocat10n‘7 Write a C program to join two strmgs usmg
dynamic constructor concept -

is the dlsadva,ntage of using operator overloadlng in C++‘? Write a pmgram to
a Claas Distance: with necessary data members and functions. Then overload the
fonal operatms to compare: the two objects of Distance class. i

sa protected acoess spemﬁer‘? Write a progra.m with three classes students, testand -

t by using ‘multilevel inheritance. Assume necessary data members and finctions

self and program with input 1nformat1on, mput data and calculate marks total and [ .
L 3+7]

mw]

[3+71

[z+8j

T Why do we need v1rtua1 function? Explain with smtable example What is ‘pure vm:ual ~
' function? What is the task of reinterpret cast operator? : ' [6+2+2} -

8. Explain the importance of function template with suitable example. How default’

arguments can be used in class template‘? What are the tasks of try, catch and.throw o
block? - SRR . ERRE - o [4+3+3]
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1. Write down the limitations of procedural programming. Compare procedural and object
oriented programming. Write program to find prime number in procedural and object
oriented ways. ’

2. What do you understand by friend functions and classes? Explain with example. Write a
- program to add members of objects of two different classes.

3. ‘What do you mean by namespace? Explain how namespéce can be used. Write a program

that uses pass by reference to change meter to centimeter using pass by reference along
with the namespace. ' A . -

“Explain the binary and unary operator overloading along with their syntax and example.
Write a program to add two matrices by overloading the + operator. e

Explain the constructor and destructor invocation order in single and multiple inheritance.

“Also show how a parameterized base class constructor is called when derived class object
are created: Write a program to create classes to represent student, teaching staffs and non-
teaching staffs from the base class person. Use proper members in the classes to make your
program meaningful. ' S ‘ '

6. What do you mean by manipulators? Explain different manipulators available in CH+.

Write a program that stores information of a students in a file and display the file’s content

in descending order according to their marks obtained.

7. What are virtual functions and pure virtual functions? Explain abstract class and its use.

Write a program having student as an abstract class and create derived class such as

Engineering, Science and Medical. Show the use of virtual functions in this program.

8. What do you understand by function template? Write down the syntax and use of function
template. Write a program that will find the sum and average of elements in an array using
function templates. ‘ ' :

%ok

[2+2+6]

[4-+6]

[2+2+6]

i

‘[4%6}

[143+6]

jg’i
[2+2+6]

[2+2+6)
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e

1.  What are the characteristics of OOP? How does the OOP differ from POP?
Using object oriented technique, write a program to credte aclass vector
that reads integer number, Perform vector addition by passing object as

= [3+2+5]
argument and returns the object as result. A vector is a class with array as member, 5]

2. What is the significance of using inline function? Describe with suitable
- example. What do you mean by default argument? How can you relate _
. ., »default argument with function overloading? Describe with suitable  [awa+4l]
« example. e e o AT
‘Define constructor and destructor. Write down different types of
constructors with syntax. Create a class mdistance to store the values in
meter and centimeter and class edistance to store values in feet and inches.
‘Perform addition of object of mdistance and object of edistance by using
friend function, o ‘ R

(242461
4. Why do we need o‘pérator overloading? How can you overload dpe:ratots |

~ using member function and nonmember function? Write a program to overload
relational operators (==, 1=, >, <, >=, <=) to compare complex numbers. [2+3+5]

5. How do different types of derivation a’fféct_ the members of class? Write
down the types of inheritance. What kind of problem is encountered in
multipath inheritance? Write down its solution with suitable example. [ 2:+2+2 +4]

6. Write down the different techniques for formatting 1/O stream with , _
example. Explain the different errors encountered during file operation. [5+51
7. Ex;ilain the need of virtual function with suitable exaxf;;ﬁle. What do ydu»

mean by run -time type information (RTTI)? How dynamic cast and ' |
typeid operators are used to achieve RTTI? - | [5+2+3]

8. Define class template and function template with respective syntax. What
are the different exception handling techniques in C++7? Explain with '
appropriate example. ‘ _ y [5+2+31

ok



