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¥ Candidates are required ta give their answers in their own words as far as precticable.
¥’ Attempt Al questions.
¥ The figures in the margin indicate Full Marks.
v Assymie suitable data if necessary.
v Values of commoniy used constants ane given below.
v Mass of clectron m.=0.1'10% kg, | 1ev=1.6*10"
¥ =565 10°%s; k=2.38%1071/%;
v - Parmittivity of siicon=eqe,=11.9*2 85*10%F/m
¥ ng=1.45%10"em forsificon; © pm1350cm’/v.sfot 300K)
v A5 emt’ivstat 300K); Ny=6.022*10%/moi
1. &) What is Thermionic emission and work function? Derive the Richardson's expression for
the thermionic emission for Schottky effect. %]
b) Consider two copper wires s-eparatad only by their surface oxide layer {Cu)) of thickness
3 am. The surface oxide laver offer potential barrier of height 102V to the conduction .
clectrons in copper. What is the transmission probability for conduction electrons in
capper, which have kinetic energy of ghout TeV'? 4]
2. a) Define luttice and bagis of a crystal and draw a neat diagram of hody centered cubic
strucfure of chromium and determing ts packing demsily and state its co-ordination
number. : [2+4]
b} What is an effective mass Df a free electron? Show thﬂt effective mass of a free electron
is equal to mass of fres electron in vacuum. |1+3]
3. 2) What are the different types of polarization mechanism in di-electric medium? 18]
b) Describe how thermal breskdown and electromechanical breakdown results in dielectric
breakdown in solids. 4]
4. a) Explain deperming method of demagnetization. If you place graphite in 2 non-uniform
magnetic field what will happen? - . [3+3]
.h} What are magﬁﬂtic domains? Explain the behavior of magnetic domains in presence of
external magnetic field. _ ' [1+3]
5. a) What is Meissner effect? Explain in brief about type-l'and type-1l superconducior, [8]
b} Differentiate Non-Degenerate and Degenerate semiconductors. 4]
6. g} In doped semiconductors, carrier concentration and drift mobility both are highly
dependent on termperature, justify. [6]
bl Compute the intringic ¢oncentrstion and intrinsic resistivity of silicon at'27°C. Given
that: me*=1.08m. Pe=1350cm’ Vs m?= Q.6me =45 e V.5 (6]
Where, ni* and my,* are effective magses of clectron and holes mspectively and p, and py
are electron and hole drift mobility's respectively. The band gap of Silicon = 1.1 eV
7. a}) Find the resistance of | cm” silicon l:rystal doped with arsenic, the doping density is such
ihat every Arsemc Ao sites ever}r 167 sificon atoms. Atomic concentration of silicon is
55107 em™, = 110" em™, pe = 1350 em®*V7s! and s, = 450 cw®V's", Find the
restslance if the abaove silicon sample is ﬁnﬂ]er doped with Boron, the doping density is
such that every Poron atam sites every 10° silicon atoms. [2]
b} Prove that the position of Fermi level is near the middle of band gap in pure silicon

Subfect: - Elecirical Engineering Material (F£502)

semiconductor : (6]
HEW
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Candiditles are requirad to give therr amswers in their own words as [ar as practicabie,
Aftempt Al guestions.
The figures in the margin indicate Fouli Morks.
Assume suitable dara if necessary.
values of commonly used constants are given befow.
Mus of electron ,m=9. 1%10%kg;  1ev=16"10"")
h=6.65*28"15; k=1.3B*IF5ifk;
Permittivity of silicon=eqe,~11.9*8.85*10 ¥t/m
ny=1.45*10"/cm’ for sificon; p.=13500m’/v.siat 300K}
=450 oo’ Av.stat 300K); N.=6.022* 16 /mot

. &} From free electron theory of metal, show that T-K diagram is parabolic. Also show

the energy nf electron in a tinear metal is quantized. ._ [4+4]

bl Find the wavelength of un electron aceelerated by 100V,

a} Explain with neat diagram how cnergy levels are filled and different energy bands are
formed when N numbets of Lithium atoms are brought together.

b) Caleslate the lattice constants, Lave diagonal, body diagonal and packing density of
bouy centered cube (BCC) ervstal unit cefl.

a) What are the different types of dielectric breakdown? Explain amy two of them.

by Explain mathematically how relative permittivity 1s related with  clectronic
polarizability using Clansius Massoti equation.

a) A crystal of iren created magnetic field around it but a piece of iron doesn’t why?

b} How hysteresis loop plavs an importanl role in classifying magnetic materiafs?
Explain.

. a) Define Critical magnelic field and Crdcs]l current in a2 super-conductor with

mathematical relation involved.
b} What iz reverse saturetion current in pn junction semiconductor?

a} Derive the Finstein relationship showing the relaton betwesn electron diffusion
co-efficient in n-type semiconductor and electron mobility.

by Explain how PN junction is fonmed when n-iype and p-tvpe semiconductor are brought
together. Derive the relation of built-in-potential of a PN junction.

ay Calculate the resistance of prae silicon cubic crysisl of 1 em’ at room temperature.
What will be the resisiance of the cube when it is doped withlarsenic in 197 silicon
atoms and 1 boron atom per million silicon atoms? Atomic conceniration of silicon is
5+16% cm™. Use other required data from above given list.

by An n-t}?c semiconductor doped with 10Mem™ phuspho.rus atoms has been doped with
10" em™ boron atoms. Caleulate the electron conceniration in the semicondustor.

EE B

[4]
[6]

[4]
(4]

[6]
[€]

14}

18]
[4]

161

8]
{4]
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+ Candidates are reguired to give their answers i thedr owi words a5 far as pra::tiu:a'ﬁ-!{:.

o diteme AN guesifons, .

¥ Thefigures in the margin indicate Fall Murks.

¥ Assume suitabic dite i necessary.

4 .F-—ﬁ 524 x 10 75, Fev=16x1077 _
k= L3810 Ik 7= 1.45 % I e for 5 Z b
LT 1350em’ vy’ fiat 300K - Ha Aitem’ vy foi 300K v T
v =25 =119 x885 10 Fm;  Eg= Ll @,
¢ Ny 8624 x 17 fmol e =1602x 1570

£ M= t8gimol foxygen) Maus of photon = 1.673xHF kg

¥

Velocity of fight — 3x00F mds

, .
1. Ay Tram the expression By = h = (h,*+ h; +11."), define number of states and density

of gtates funclions in quentur tcchanics. Therive appropriate expressions {or theo. [é]

b} The mear szeed of conduction c]cu:tmns ¥ copper is 1.5%10% mfs. The eroas eectional
arzz cf sanitering s 3007 'm',Ustimate the drift nc-bilit:-.f of electrons  and
vomductivity of copper, Given density of mpp“r is §.%Gx/om’ and the alomic muss is

£3.56 gmolc. . [5]

2. &) Show that eff-.—at.ive mass of an electror inside the crystal 1s inversely proportional to
the curvature of energy with vespect th wivve number space, {6]

b}y Conper has FOC (Facs- centersd - cubn‘.} ghture, Yind the pacleng L-:nsli:-' and
atumic concentration for copper if rading of copper atom is 0.128um. @ r“' »iq '.'c"m [<

3,  Define local field in relation to pnlaﬁzatién Dicrive he Clausins- Massnth_ﬂqualmn
for iomic polarization, relating polarizability with the permirtivity. - {14]

b} Classify the magnetic materials based an mametization and explain each nf them
briefly, (1]
4. a) Whalis superoocincior? Dniferentiate herazen Type-T and Type.li superennéuctor (245
b} BExpizin hew ‘dnnor dopants contzlide slachvons in eenduclion baud 0 n-grme
exlringiv semiconductor. Also prove that coaductivity o - e 1 g, whers symbals have
thair usval meanings, [+
5.ad A preciwegeon is Gmned ai 300k, The acceptor aind gonor concentralion it p-ide 2ol
w-side are 10°% em® and 1077 o™ respectivey. Find

i} Built-w1 potanstal . ) [ 5]
ii) Widih of deplection fayer : - 20
il Maximiwn sbectie Held il
) Widlh in n 2od p zides {1,
¥} Fenni bevel n and p sides |2

b} Explain the diffusion process in semiconductor and derive Cinstein relalion lor
diffusion process, . Fool

FEEE
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¥ Candidates are required 1o give thelr mnewers in their own words as far as praciicable.
v Atrempt Al questions. :

v The figures in the pargin indicate I‘u.".f Muarks.

v Assume sutiabie dota if necessary.

v Moss af electron me = 3] xm ke k= 1,38 O b =665 1S Tel = 1.6 »
T i = 145 x 100 for ST _

M = 430w’ ST far 300K); e = 1350ent 1S o 300K,

v
d

M

)

)

o}

. &)

b}

. &}

b)

a)

h

)

¢)

= 6.022 x I mol:

What do vou mean by barrier pengtration? How the WS finciion Uf particls s gEven
when the particle penctraics the barier?

A transioitter Lype vacuum tube has a cylindrical cathode, which is 4m long and Zmm
dJiameler. Ertimate the saturation cwrent it the the 43 operatad at 160°C. The
emission constant Ay — 3 x 107 Am™K™, work function = 2.6eV.

Conduction electrons with drifl mobility of 53em®V757 and mean speed of
22 % 10°ma ! collides, Caloulate the mean free patlt of efectrons benween collision.

Explain, how energy bands are formed in aﬂltds taking the exaruple of N munber of
Lithium atoms for the explanation.

What is electric dipole moment? DPerive the Clavsius- Masoll eguation for elecironic
polarization, velating polarizability with the permittivity.

What is the: significance o Hysterests loop? Explain,
Expiain the domain theory of meagmetism.

A pn }unc’tmn is made by silicon doped with 10" danor atoms per em? "-‘-Iﬂ“l silicon
doped 10°% accepior atoms per con® at ;oom temperative. Calaniate bullt in potential
across the junction-and diffission co-efftcient in both parts.

Apn _]unmmn is funnr..d at 300k, I’he acceptor and donor concentration in p-side and
n-side are 10" o™ and 10'%cm It:prLll‘#’Ll}- Calvulate: '

1) Builtin puu:nlial

i) Width of deplection layer
1) Maximum value of electric ficld

What is Meisner effect? Explain the difference between type T and type U
buperccrnducmrq :

Explain abour in ic Fermi lavel of o pure semiconductor and derive a relationship
of the intrinsicFenmi level assuming that inizinsic carmier concentration is koowo,

Explain how carrier concentrstion of & :yt.m] -conkduclor depends on lemperatree wrth
necessary diagrams and graphs,

B s miae T e

HHLE *_’_"_"mitr:t : ; Vi “w o T | Timr Ry

[8]

{41

[4]

L]

[347]

[4]

6]

-

2]

What do you understand By diffusion of charpe carrices it ‘;.L-!‘l!‘:LﬂI'Idtlf tar? How does

diffusion comlnibute to conductivity of & semiconductar?

Q

(3]

fa]

[4]

-
v

6) |
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Candidates are required {o give their answers in their own words as far as practicable.
Attempt Al guestions.

The figures in the margin Indicate Full Marks,

Assime suitable data if necessary.

L .

1. Pefine digital signal and explain Gray code with example. [1+45]
Prave that positive X-0OR is equivalent to negative X-NOR. 3]
3. a) Convert the following term into standard min term. A:B*C. [3]

b) Use K-map method to implement the following [unetion and also drew the reduced
circuit using NOR. gate. 15

FIALRC D) =2,(0,2,4,68, 10, 15)and
d=Z,(3, I1,14)
4. &) Realize the logic cireuit of the following using &:1 MUX, [4]
F(W,X,Y,Z)=En(l,2,5 7,8, 10,12, 13,15)
b) When FFy is ANDed with COy what will be the resulting number? Subtract (26) 10

-

from (16) 10 using 2°s complement binary method. 12+2]
5. ay Dillerentisie between level and Edge trigeering? 3]
b} Explain the operation of two bit magnitude comparator with tnsh table and eircuit
diagram. [5]
6. a) Describe different typesof registers with diagram. [8]
b) Hlustrate how 1011 data can be slored and retrieve in parallel in serial out shift
register with neat timing diagram and truth table, (8]
7. Differentiate synchronous and asynchronous sequential ¢ircuits. Explain the operation of
mod-12 synchironous counter with iming diagram. £2+6]
8. a) Define state diagram and state table with example. 2]
b) Dasign 2 sequential machine that has one serial input and one outpid 2. The machine 1s
required to give an output z =] when the input X contains the message 110. (8]
9. Draw the schematic diagram of TTL two input NOR (ate. {6]
10. Explain briefly the block diagram of an instrument to measure frequency. {5]

LEE
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Candidates are required w give thelr answers in their own words as far ag prau,l.::cablf..

Artempr Al guesrions.
The figures in the margin mdica.fe Fulf Marks.

Assume sultable daia if necessary.

_Define digital IC signat levels. What is Gray Code? Tixplain with example.

Comgstruct the given Boolean function: F = {A+1) (C+D) E using NOR gates only.

3. Simplify F {A.B.C.D} =« (0,2,5.8,10} -+ &7.15). Write s standard SOP and implemenl
* the simplified circuit using NOR gates only.

10.

11,

a] What is priority Encoder? Design octal to binaty priotity encodar,
b)Y Designa 2 hit magnitude cornparutor.

Tesign a combmational logic that perliorms mulbplication between two 4 bit numbers

using binary parallel adder and other gates.

Draw the circuit dizgram and explain the operation of positive edge triggered JK flip-flop.
What are the drawbacks of JK Hip-fiop?

Explain the Sgrial in Serial out (STS0) shift register with timing magm.
Design the synchronous decade counter and atso show the timing diagram.

Desipn a sequentis]l machine thul detects three conseeutive zeros from an inpul data
stream X by making cutput, Y = 1.

Draw the schematic circuit for CMOS NAND gates. What do you mean by totem-pole
ourput?
Describe the operation of a frequency counter.

4k

[3+3]
[4]

[4+4]
{2+4]
[

[8]

[7+1]
{43
[8]

.Ii 2]

[4+4]
[4]
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¥ Candidates s required o give their answeers i ﬂ:&u’ owit words as fur as pI'ﬂL-uLdblL.
¥ Artempt ANl questions.
¥ . The figures in the margin mc;!’uaf&' Fulf Murks.
¥ Assume suitable data if necessary.
1. List out the name of universal gates snd why they are called universal gate? Relise Ex-

- OR Giate wsing oniy NAND gates, [2+2]
2. Explain Excess 3 code with suitahle examples. S ' 16]
3. Simplify the fimection using K-map F= 2{0,1,4.8,10,11,12) and D = X(2,3,6,9,13). Also _

convert the result into standard mitern. [3+5}
4. Design a 32 w0 1 multiplexer using 16 to 1 aod 2 1o T multiplesers, 134
5. Design a 3-bit even parity penerator and 4-bit even parity chacker circuit. [31
a. Draw the block disgzam of o-bit full adder and explain its aperation. ' %]
7. Write down the drawbacks of SR flip flop. Fxplain the operation of data flip flop with

tirming disgrsmn and trolh table. - 157

8. With clear cirevit and timing diagram, explain the operation of Scrial in - Serial out shift
TEASter. - 141

9 xfine Tippie Luuuter hhplam the uperatmn of meode-10 ripple counter with timing
' diagraw. i1+N

10, Design 1 sﬂqu(mtiul machine that has one serial input a:nd one output Z. The mal;hine is .
required to give an output 2 — § “when the input % contains the message 1010. . o [12}

11. Describe the voliage profile of TTL. Explain the operation of 'FIL to CMOS interlace., . [2+0]
12, What is feegeency counter? Explain with block dispram. a o . BEl

L L
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Candnistes are required to pive theit answers in their own words as far as practicable.
Attempt AN guestions. :

The fipures in the margin indicate Foull Marks, '

Assume suitahle data if Recessany.

Draw the geners] inpat ourpat voltage profile for TTL gates and also mention the noise
margin. What do you mean by Gray code™ [3+1+42]
Why MAND and NOR gates are called Universal gases? lllustrate with examples. [4]
What do you mean by HDL? Design 2 2 to 4 ling degodar circutt using HDL. [2+3]
‘Simplify w(0, 4,5, 8,5, 11, 15) using K-Map and write its standard SOF expression. T4+2]
Brraw the cireuit of 4 bit RCA (Ripple Camry Adder), wsing only block diagrams. What are

the problems associated with RCA. Explain how these problems can be eliminated,  [4:2+1)
Druw the schemate diagram of TTL NOR gate. Discuss the characteristics of TTL T4XX

series gules. f8]
Drraw the cireuit diagram of edew mggred JK fip Gop and cxplain it. 5

What iz a shitl regisler? With clear timing diagrem, describe the operation of a 4-b1
paraflel - in serial - oul (PIS0) shift register. [214]

What is a counter? Design a MOD - 6 synchronous counter. Draw its timing diagram.

10. Pesigm & synchronous state machine with the following specification: [12]

[

a} Mo, of input:|

b} Mo. of output: ]

¢} The output of the machine is {o be set high when the data in the mput 18 110 in
sequence, starting from the MEB {Use SR flip - flopl.

With an example, state and explain the preblems associated in the design of asynchrongus
sequerlial cinouit, &)

12. Desion a vwo bit magmimde comparator. [}

LEL]
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Candidates are required to give their answers in their own words as far as practicable,
Aitempt Al questicns.

The fignres i the margin indicate Futl Morks,

Assume switable doig if recessory,

Convert the following |1uml:u,rs from the given base to the bases indicated: [1=6]

ay Octal 623,77 to dHtrnm] binary and hexadecimal
k) chadecmm[ 2AC$.D to decimal, octal and binary

Perform the suhfmci]u-q. with the foliowing decimal and hinary nombers using 95 and 17
complement respectively. [2+1]
ay 35702100 (Using 9°s complement)

b 1OO0-103 L] {Using 175 complemient)

Frove the following Deolean expression: f414-2]

AR+ ARC + ABC = AR+ AC+BC

And simplity Z1,2.3,8.9,10,11,14) and d(0,4,12) by vsing K-map and write its standard product of
sum { PO cxprcﬂsiﬂ}'l._

Construct a 5=32 #&dt:r using 3 W ¥ docoders and standard logic gate if necessary. Define the

term ‘decoder’., E [8]
Slale Be- \f]urgan gﬂh-mrcm Why NAND and NOR gates are called an universal logic gaics. {316]
Fxplain about _Tférﬂ:p tiop along with their teulh table and charactenstic equarian, (8]
Nesipn 2 mod- 10 synchronous counter showing its state cirewdt diggeam and output waveforms. [&]
Describe brietly the operation of a 4-bit serial in-parallel oud register with a elear circuit diagram. L5]

A sequential circuit has one input and one cutput, The state diagram is shown in figure, Design
the sequential cireuit with RS-flip-flops. LTur

Lixplain with wave diagram how can you display a letter E in a CRT under 57 matrix format. [£]
. Write short notes on: {any twa) [5x2]

a) Multplexing and demultiplexing k) (ray code

e} Fan-in and fan-out, propagation delay d) Parily penerator

EE L)
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Candidates are reguired (o give their answers in their own words as far as praﬂtl-: able. |
Anempt AH qreestions,

The fignres in the margin Ecdivate Full Marks.

Assume suitable data if necessary.

What is, data abstraction® Cotnpare it with encapsulation in C*°. With suitabis example,
explain the concept o' class in 7. [24246]

What is the advantage of C"" over C" W n.h suitable e;;sinqgk explain dynamic memory

allocation for object and ub_]-CLT. ar#y. : |4+-6']

What is a defanlt argnment? What are the advantages and disadvantapes of using inline
function? Write a prograsn to caleulate and disptay the cube of integer, float and double
number using function overloading (passing single argument to function). [4+3+3]

Write down syutax of operator overloading for various cascs. Develop a prograin using &

class to with 3«3 matrix & & data member. Overload the * operators s0 as multiply two ;

matrices. [3+7]
_What i differenee between overloading and overtiding? With-suitable example explat -

hybrid inheritance. [4+3]

[scuss aboit stream class hierarchy. Write a praprain for transaction processing that

wiile and read ob;ect randomly to and from a candom avcess file so thal user can add,
updade, delete and display she account intormation {acmuntnumber, lastneme, firstname,

iotalbalance). . [3+7}
Explain the reason for member function over-riding when using virtuai function. Explaii
ETIT using tynamic caxt and typeid operalors with suilable example. o [318])

Explain. :.,lass teriplale with suitable ﬂHHmpIL Hﬂw -:1;::- y-::su h*mdle mu[uplL E"{ceptm"ls m

C™"? Explain with axdmplﬂ. ; {5+5)

/ - WA
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Candidates are required (o give their answers in their own words as far as practicable,
Awtempr Al questions.

The figtires in the margin indicate Full Marks,

Assume suitable date if necessary,

Write down the limitations of procedural programming. Compare procedural and object
priented programming. Write  program to find prime number in procedural and object
arteiitsd ways.

What do you understand by friend functions and classes? Explain with example, Write a
program 1q add members of objects of two different classes.

¥What do you mean by nemespace? Explain how namespace can be used. Write a program
that uses pass by reference to change meter to centimeter using pass by reference along
with the namespace.

Explain the binary and unary operator gverleading aleng with their syntax and example.
Write a program to add two matrices by overtoading the + cperator,

Explain Lhe constructor and destructer invocation order in single and multiple inheritance.
Also show how a parameterized base class constructor is called when derived class ohject
are created. Write & program 10 create classes o repressat student, teaching staffs and non-
teaching staffs [rom the base class person. Use proper members in the classes to make your
program meaningful.

What do you megn by manipulators? Explain different manipulators available in COF5,
Write 2 program thar stores information of a students in 2 file and display the file's content
in descending order according to thetr marks obtained.

What are virtual functions and pure virtuat functions? Explain abstract class and its use.
Write & program havitg student as an absmact class and create derived class such as
Engineering, Science and Medical. Show the use of virtwal functions in thts program.

. What do you enderstand by function template? Writc down the syntax and use of function

template, Write a program that wit] find the sum and average of elements in an array using
function templates.

EL L

[2+2+6]

[4+6]

[2+2+6]

(4+8]

[4+46]

[1+3+6]

[2+2+6]

[2+2+6)
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ASENEREN

What are the bepefits of object oriented programming over precedure  oriented
programming? Describe the features of object oriented programming, What is the task of

—
v

coisf keyboard? [4+4+2]
2. List the festure of C7. What are constructors, write their use and explain using an
example. - 14+6]

3. What is dynamic memory allocaiion? Write a C™ program to join two stings using
dynamic constructor concept. [317]

4. What s the disadvantage of using operator overloading in C++7 Write a program o
define a Class Distance with pecessary data members and fanctions. Then overload the .
relational operators to compare the two objects of Distance class, [2+8]

3. What i3 3 prowected access specifier? Write a program with three classes students, test and
resuli by asing multileve! inhentinee, Assume nocessary data members and fupctions
yoursell and program with input information, mput data and caleulate marks tolal and

display result, [3+7]

List the features that arc used in formatting the output. Explain each with examnple. |16]
7. Why do we need virtual finction? Explain with suitable example. What is pore virtual

function? What is the task of reinterpret cast operator? [6+2+2]

2. Explain the imporlsnce of fonction template with suitable example, How default
arguments can be used in class lemplate? What are the tasks of try, catch and throw
block? [4+3+3]

EE L
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Whalt are the characteristics of OOP? How does the QOGP differ from POP?
Lising object oriented technique, write a propmim to create aclass vector

that reads integer number, Perform vector addition by passing object as [352451
argument and returns the obyject as result. A vector is a class with areay as member,

What is the significance of using intine function? Deseribe with suitable

example. Whet do you mean by default arpument? How can you relate

defanlt argnment with function overloading? Describe with suitable £442+4]
example,

Define constructor and destructor. Write down different types of

comstructors with syntax. Create a class mdiztance to store the velues in

meter and centimeter and ¢lass edistance to store values in feet and inches.

Perform addition of object of mdistance and object of edistance by using

friend function. (242451

Why do we need operator overloading? How can yous overload operators
using member function and non member funciion? Write a pragrain to overload
relational operators (==, =, >, < »>= <=} w0 compare complex numbers, {2+3+5]

How do different I}fpes' of derivation affect the members of class? Write
down the types of inheritance. What kind of problem is encountered in
multipath inheriance? Write down its solution with suitable exampie. [2+243 +4]

Write down the different techniques for [ormatting [FO stream with .
example. Explain the different errors encountered during file operation. 15+5 |

Ex;f-lain the need of virtual function with suitabie example. What do you
mean by mmn -time type information (RTTH? How dynamic cast and

typeid eperators are used to achieve RTTI? [8+2+3]
Define class template and function template with respective syntax. What

are the different exception handling techniques in C++7 Expiain with .
appropriate example. [5+2+3}

=k @
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Compare C and O+ Wite dowan different features of Cr 1 with example for each, [5+3]

Whal de you understand by the slatic dats member and member functions? Explain their
use in-the program. Write a progeam that vses static mnember functions and static data
nemkee. ' [2+2+6]

. What do you undersiand by default areuments? Replace the function with default

argumuent with [unction overloading. Wriie a program to find the ares of tiangle (when
three sides ame given) and area of vectangle using fimction overloading and defauft
argiment. . o _ [Z+2+0]

Whal arc lhe overloadabls operators: in C1 17 Write down the syntax for operator
vverloadmg in deflerent cases, Writs a program to compare the magnitede of complex
nwnbers by overloading < and = operators. [2+2+6]

Explain different types of access specifiers used [n inheritance. Explain the case of
ambigety i inheritance. Wrte a program that shows ambiguity in multiple izheritance. [2+2+6]

What o you mean by stream? Buxplain different stream class for [ile inpat/ cutput, Write a
program 10 displsy Lhe output in pyramid fom ag follows: ' [2+2+6]

A
AR
ABC
. ABCD |
What do vou mean by polymorphic class? What are different RTT1 mechanisms in €+ +2
Write a program that shows both RTTI mechanisms, [2-2+6]
What do you mean by templates? Write down the syntax for function template and class

termplates, Write a progtam with a class tomplate bo represenl amey and add member
functions to find maximwm, minimum and sort the generic array., [2+2+6§

X
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1. What is encapsulation? What are 115 advantages? How can encapsulalion be entorced in

{++% Write a program o create a class LandMeasure that reads Ropani, Ana, Paiza and
Tam as data members. Write a function to puss lwe objects of type Land Measure and

return their sum. (16 Ana = 1 Ropani, 4 Patsa =1 Ang, 4 Dam = | Palsa) [lels2+0) _

2. What is function overluading? Tse new and delect operators to store w - munbers
dvnamically and find their average using casiing opuertor, What are the things we shonld
remernber while using default argument. Expisin with an example, . [2+-3: 3]

3, What do you mean by friend function end friend class? Do friends violate encapsulation?
Write a program that can store Departraent JD and Depertment name with constroctor.
Also write destruzetor in the same class and show that objects are destroyed i reverse

urder of cresiton with switable messape, _ [2+3+5] _

4, List the operators which cannol be overlosded. Why does the overloading of binary
cperstor with mefnber function requires only one arguenent? Create a class having an
array as membet. Overtoad index operator (f ]} to input apd display the elomertes in the
Array. _ [2+2-rﬁ]

How do vou access overridden members of the base class from a member. function in the
derived class? Whar is the problem Faced when using multipath iohenitance and how is it
solved? Explain with an example the order of construcior and destructor invocation
during multiple inheritance. : 20

&, What are the primary trade offs hetween static and dynamic binding? What is pure virtual
function? Write a function temiplate for the fanction power( ) which has two parameters
hase and exp and rerums base™P. The type-of base i3 the parameter o the template and
exp 15 int, IT the exp is negalive, then # most be converled o its posilive cquivalent. For
example 2* and 27 must both return §. [212+6]

h

qu'l

7. What is  file stremm? Write a class student with roll, name, address, marks as member
variables, Use @ member function fo write teeords of studonts in a binary file and another
member funetion to read records from file, Write a program to search a specific record of

studen| using rodl nomber as key from oser input F2+8]

& What are the advanlages of DCxception Handling.aver Conventional Trror Tandling
ipechanism? Explain the constructs for Tixception Handling in C++ with an example,
Write @ meaningfal program ibHustrating the use of both Fx:,ept:nn with argument and
Exceplion Specification for funclion. [3+34 4]

L L5
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. What advantage does abject oriented programming offer over traditional prograntming?
Dnscuss various features of object oriented programining with gecessary example. Write a
program that will represent time méasurement in 12 hour system -with object oriented
approach. The program should have conversion fuactions to convert 1o 12 hour and 24 haur [2+3+5}
systetst,
X, How is pass by reference with alias variables different then the pass by ceference with
pointer viriables. Give example to iltugtrate each, Writs 2 program with function that sakes
bwo arpurients as refarence and assign the average of the two arguments & the smaller one
and return that by reference. Call thes funetion by assigning value to the fonction and
display the value of both arguments and call this function withowt assigning the value and
dhsplay the value of both the asguments. What will be the cutput? [+6]
What do you mean by const member function of & olass? How are const cast ogerator and
. mutable mamhers used with. const member functions? Write a rneanmgful program to
" fllusirate the nse of const member functions and const data member, [2+3+5]
4. What is the sipnificance of operator overloading? What are the pmnts to remember when
overloading operaiors? Write 2 progrant to convert dbject of a clags that represents weight
of gald i folz to object of class that represent weight in grams. (1 fofa = 11664 gm) [2+2+6)
3. What do yau mean by nccess specifiers? Explain how different access specifiers can be
- used in nberiting features of base class membars. Write 2 program with a class cricketer
that hes -data members to represent name, age and no of mafehed played. Fraom this elass
, cricketer derive two classes, bowler apd batsman. The, bowler class should have no of
wickets as data members and the hatsman class should have no of runs and po of centuries
as data members, Use appropriate meaber functions in all classes to make the program
meaningful. [1+3+6]
6. What are standard manipulators? Eaplain the parametsiizad and non  parameterized
manipulator. Write an interactive program to maintain student detebase. The information 1o
be stored in the database is registration number, name, program, contact number and
address. The user rdust be able to access ell detail about a4 student hy entermg the :
registration number. [1+3+6]
7. What do you understand by class femplate?. Write down the gyntax and use of class
remplata. Write a propresn for a stack ¢lass that caa hundle any data type. The stack class
can be made with array member and the access to the elemeants of array can be done from
only one point. The data efement that is stoiod ot last tmust be accessed first. You stould
. ot aceess other elaments of areay member except the top element, - [i+3+6)
& Discuss-the advantage of mmptren hesvdiing ewver traditional error handling? Explain tha s
exception” handling. mechanism v C++7 Write & meeningful program that can handle
multiple exceptions. _ _ [2+2+6]

[¥F)
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Define countably infinite and unconatable sels with cagmple. Use principle of mathematical
induction L prove (3"-1) is divisiblg by 4 for all integers n = £ [3+4]
Desige & Determintistic Iinite Autornala {DFA) [or the repular expression (x{zb}b)*, Verify
vour dexign by tuking onc accepled and one rejected strings. f5+2]
S pumping lemma for vegolar janguape. Use this lemma 1o prove language,
L= {a", n=4) s ok repula, [2+5]

what are the differences betweer a BFA and a NFA? Convert the following MFA inta its
pquivalent DFA. [2+5]

Consiriect CFGF for langnapge, LG = [a“b" :m,n>0,m=n}. i]se this grammar to gencrals

string "aank”. And elso dovw the parse tree. [4+1+1]
Convert followtng CFC; to CWNF [5]

G =(V, %, R, §), where
V=1i5,4,B,ab}

CE={a b}

R ={5-—>aAb|Ba|A, A —55|e B -3 e}
Define the werm ambignity ard inherent ambiguity in parse tree, For & CFG given by G={V,

I, R, S)with ¥ = {8}, E = {a} and production tules K is defined as: [4]
5—= 85,

54 :
OMain the language L{G) generated by this grammar.

e



.

12

Design.a PDA thai seeepts language, L= {2"0" in =1}, Test your design for siring "shbb”. [5+1]

Write the differences berween CI'G and unrestricred grammar with examplc. Besign a Tuting
miachiti: that rearfs binary strng and doubles the number represemed by that string. A hinary
number is dowbled if 2 ' is added on the right cod of the number, [3+5]

Define head shifting and svmbol writing Turing Machings. Design 2 Twring Mackine (TM)
which computes followiny Tunstion f{w) = wat, where wh is the reverss of sivng and
w e {0,1}*. N your input string Is #0] #then Th should give lhe output siring as #1102, [3+6]

.Dehos elazs-P and class-NP problems with example. How do they relate lo NP-complete
¥

problems? 151

What is an " Algorithm” secording w Church-Turing ThesisT Why is it called thesis and not a

theorem? Prove that if a lenpusge T and its complement 'L’ both are recursively
cnumerable, then L is rocursive. [2+1+6]
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Assume suitable daia if vecessary.

Justify that “The cornplement of disgonal s iy different [fom each row sets.” with the
help of isgonalizaion principle. Show that if 3n+2 is odd then n is cdd by vsing pmu[ by
contradicion techsigque.

Thesign a DF A that accepts the langurage I = {x 2 {1,11*: x has an even member of 07 and
ant even number of 178}, Yenfy your design for &t least twao strings that arc acespted by
this IDFA and 2 strings thal are rejected.

Show that for any Begular expression R, there is a NFA thal accepls the same Janguage
represented by R. Construct a e-NFA for repular expression bb (a U b)*ab

Use pumping lemma to prove that L = (2" 1 n.2 1} is not regular.

Consider the regular grammar G=( ¥, Z, R, 5 ) where
V={8.ABab}, Z={ab}

R=I8 >abA/B/aB/e

A—bS/a

B—aS

¥

-Constect a finite automaton M such that 1. (M) = L (G)

Write context free gramnmars {CFG) for the lanpuages Li={a"b"c" :mz1n>1} and
L2={a"b"e™:m=z1n=1}. Do you think that L= (LI[L2}is also context free? If not

prave that the languege thus obtained is not context free by using pumping lemma for
contexl e languagr:,

Convert following CFG info CNF with cxplanation of each step. G = (V,ER,S), where
V={8X, Y, Zahbc}

= {a,b, cf

R = {5->XYZ| XV |aZ, X—abXle, Y=bY|cZ!ab, Z—aX7}

Design a PDA that accepts all the palindromes defined over {a, b}*. Your design should
aceept *trings like &, a, b, aha, bab, abba, babab ete.

Define the term configuration of Turing Machine. Pesign a Turing machine which
aceepts the set of all palindrames over alphabets {0,13

10, Is-Turing Machine a complele computer, support your answer in refercnce to different

El.

roles of Turing machines? Justify thal unresicted grammar can generate the language
L={a"b"¢":n=z1}

Define Multiple tapes Turing machine. With relerence 10 language they aceepl, compare
Multipie tapes T'uring machine with single tupe Turing machine.

12. “Turing machines is believed lo be the ultimate calealating mechanism™, elaborate with

%

the help of Clureh-Turing thesis, How balting problems suffer the computational
procedures? Explain with suitable cxample.

e 13 With frcfw* to Polynomial Time Reducibility, explain NP hard and NI'- Complete

hlﬂm%[ % s

[3+4

[3+2]

[3+3]
(4]
{4

[4-+6]
i6]

[2+5]

[3+3]

{4]

[514]
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Assume suitable daita if necessary.

What are the differences hetween. reflexive relation and roflexive closure? Tlse

rnathematical induetion to show thal 27 < nl for any positive integer n= 4. . [243]
Design DFA that scceps the language L= { We {0, 1}* W is the multiple of five }

{Check vour design for 1010, . _ I
Convert the followinge NDEFA Iote equivalent DEFA, ' [¥]

Shuw that L = (@™ ba" : n 2 1} is not rewular by wing Pumping Temma for regular

lamguage. Test all possible coses. 7]

What is CFGY Design CFG for the language L{G) = {WWS We {0, 1141, [2+5]

Convert following CFG into CNE. G=(¥, », K, 5), where |71
= {5, A, B,C, ah,cl, '

E fa, b, ¢},

R = {S>ABAlabABC, A—as|s, B—baBic, C—aC).

Design a Nondeterministic PDA to accept the language L{G) = W E{ﬂ, [1* W has cgual
munber of {Fs and 17s}. Check your desipn for 0011110 [

Drasign a turning mackine that scans to left to find at least twe a's. Machine should print
“yes” if at least two a's are present otherwise it must pring “no” and then hals, Bence est
vour design [or A#b#abibaf to Advestiab¥bad, Where A and ¥ reprosent left end and

Hlank symbols respectively with S, — { A, #, a, b}. . [9]
Explain about Uarestricted Gratmmar. Desion g Tuneg Machine that agcepts the languags
L= {a'W" m=0}. Show all confipuration of T™M for aabh. [2+6]
Define universal twning machine and explain its encodimrTechnigue in detail with
suitable example. List undecidable problems about turning machine and grammar. [514]
Explain class-T' and closs-WNP, with examples. 15]

Fah
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Let N be a set of naturai pumbers and R be any relation defincd as K= {{a, b): a = b},
Now test whether K is an equivalence relation or net. Prove that tho funchon

iy — x* + Sx* + t6x + $ cannol have more than ane teal ront by using proof by
eonfradiction techigue, : [3+4]

How ftmite automata are useful in various fields* Design a DFA that accepts the language
given by (M) = {we {0, 1}* w docs not contam [our consecutive 0's}. Hence test your

design for 010710001, f1+5]
‘Minimirze the following DFA (Draw initial dingram first). Specify performed operatzons
in exch step. _ [5]
ar |0 |1
o |4 G2
T TR
" |9z |9
s s [ 92
Q2 |93 |G
g: [gs | gs
46 Ys |4
L9z s | ds |

Check whether L = {a n 2 0} is regular or not by using Pumping Lemma for regular
langnage. _ _ : [5]

State closure properties of regular language and cxplain diagrams. ' i3]

What is ambigious prammar? Write Conlext Free Grammar for the language given by
L = fwe{{)}*}: each string in w has halanced parentheses?. Use same to derive lefimost

and rightmost derivations for ({3} (). Hence also draw parse tree. [1+214+1]
What are the importance of CNF? Convert following CFG into CNF with explanation of

cach steps. _ [1+6]

G={V¥, &, R. 5}, wherc
V=13, A. B, a, b}

¥=1{a b}
R = [ S—sbA/ Ba’ AaA,
A— S,

B—aB/ab}



10

11,

12,

Tiegign a Non deterministic PDA for the language given by L(M) = {a"b" : n = D} Hence
explain how It processes strings like aabh? [412]

What 18 Turing-decidable language? Design a Turing machine that receymizes the
langnage given by L = {a™"¢" : n = 0}. Hence test your design for #aabbec, [1+5+2]

List three criteria that should be satisfed by a Turng machine. How unrestricled
grammar differ from conlexl free grammarﬂ‘ Design a Turing machine that recognizes the

strings ol madehed parenthesis. [2—2+5]
Stale and cxplain haling problem with suitable example. Why Church’s Turing thesis can

not be a theorem? List unzolvable problems about prammar? (51242
State computational complexity theory, Txplain class NP with suitable example. [144] .

EHE
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1. Transform the Veclor 'A=vax+txay+za, intoe cylindrcal co-ordinates at o point
p{2,45°.3) [3]

2. Along the z-axis thete is a uniform line of charge with p; = 4m Cm™ and in the x — 1
plane there s a surface charge with p; = 20 Cm”. Find the Electric Flux Uensity st
(0.5, 1, U} {6]

3. Define Uniqueness theorenl, Assuming that the potential V' o the oylindrical coordinate
systern i3 the function of *p* caoly, solve the Laplacian Equation by integration method
and derive the expression for (be Capacitance of the co-nxial capacitor using the same
solution of V. [2+5]

4. Define Electnic Dhpole and Polaization. Conuider the region ¥ < 0 be composed of a
unilom dielectric material for which {he relative permittivity (&) is 3.2 while the region
v = 1! is characierized by ¢ = 2. Let the flux density in region | be [243+3)

-+ -+ - - 3
Dy =-30na+itay+T0s, nlim".
Find:
ay Mapnitude of Flux density and Electric ficlds intensily al region 2.

b] Polarizarion {;} inregion 1 wnd region 2
5 Sl,.ﬂte Ampere’s circuital law and stoke's theoren. Derive an expresston for magnetic field
inkensily {I—Y} due to infinite corrent carrying filament wsing Bigt Savart's Law. [1+2+3]
6. Differcotiate between szalar and vector magnetic potenitial. The mapnetic field intensity

L i = 31— .
in a certain region of space i3 given as H=(2p-2)a,+a,; Afm. Find the total cureat
F3
o .
passing throuph the surface p =2 i <@ < nfl, 3 <z <5, in the a,direction. | [3+51

7. Bate Famaday's law and correct the squalion V=B =0 for {ime varying feld with

-
necessary donvation. Also modify the cquation Y« H= I with neccssary derivations for
time varying feld. [1+3+4]

8. Derive an expression [or input indrinsic impendence usinp the concept of reflection of
unifortn plane waves, (5]




9. Find the amplitnde of disﬁlacement aurrent deasity inside a typical metallic conduster
where £ = 1KHe o = Sx1 mho/m, s = | and the conduction current density is

T =107 sin(62831— 44dz)ay A/m?

10, Write all the Maxwel]l equations for the tme varying ficdd point form as well as integral
fonn. : '

1i. A lossless trensmission fiow with £y = 50 £ with length 1.5 m connects a voliape
Vg = A0V source to & termingl load of Zi, = (50+j50) 01, If the operaling frequency
f = 100 MHz, peneraor impedence 2, = 50 [ and speed of wave equal to the speed of the

bight. Find the distancs of the first voltage maximum from the load. What is the power
delivered ta the joad?

12. What are the techmiques that can be taken to muleh the trapsmission line with
mismatched load? Explan any ane.

13, Write short notes on:

a) Modes in rectanpular wave pude
b} Antenna and ils types -

{4]

L4=4]

f2]
[2%3]
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V' dssume suitable data if necessary.

Given a point P(-3, 4, 5), express the vector that extends feom P to (2, 0, -1} in (a)

Ve Bectangular coordinates {b) Cylindrical coordinates {c) Sphetical coordinates. [5]
2. Venfy the divergence theorem {evaluale both sides of the divergence theorem) for the
* function ;: =r ; r+rsinb Cﬂsqna-; . over the surface of quarter of a bemisphere defined
hj’.[J-:ir{l{‘.lf‘q}{m’lﬂ{ﬁ{ml : 6
3. Given the potential field V = 100xz/(x*+4} vohs in fice space: 7]

-
= @) Find 1 at the sweface, z=0
by Show that the z==0 surface s an equipotential surface
c) Assume that the z=0 surface is a conductar and find the total charge on that portion of
the conductor defined by 0 < x <2 - Amy i

4. State the uniqueness theorsin ;md prove this theorent using ’cisson's equation. j2+6)
5. State Amperes circuital iaw with relevant examples. The magnetic field intensity is piven

. . . A ' 2 . .
in @ cerlain region of space as 1= .:‘ Trfa F— a Afm. Find the toial currgny passmg
7

through the surface 72=4, | <x <3, 3 <y <5 in {hlu a, divection. _ [3+5]

Vﬁiﬁ/‘Daﬂnc scalar and vector magnetic potential. Derive the expression for the magnetic fietd
intensity at a point due to an infinite filament carrying a de curzent i, placed on the z-axis,
using the concept of vector magnetic potential. [3+5]

7. Define displacement current. Assume that dry soil has conductivity equal to 10 Sim,
«  £=3gg and p = pg. Determine the frequency at which the ratio of the magnitudes of the
condustion current dengity and displacemen| current densily is unity. [2+5]

E}t:nw the expression Tor electric feld for @ vniform plane wave propagaling in & free

SpdCE [#] -

ﬂ‘?tate Pn}mtmgs theorem. An EM wave travels in free space with the electric field
. wImponent E {Il}a +5a T eos {o+ 2y —42) [Vim)] Find {a) m and 2 (b) the magnetic
[reld cotnponent (¢} the time averape power in the wave. r_@“-"2+2+’2]

. A logsless tmnsmission ling with Zg = 5002 is J0m long and ﬂpemtﬂ:. al 2 MHz. The line
is terminated with a load Z; = {604340) Q. Tt vebocity {v) = 3x10°m/s on the line. Find (u)

the reflection coeflicient, (b) the standing wave ratio and the input impedance. [2+2+3]
. Expiain the modes supported by Rectanpular wavepuide. Define cutolf Fequency and
<" domminant mode for reclangular waveguide, [24243]
2 Write short notes on! [2+2]
Ik

&) Antenna types and properties
b} Quarter wave transformer

EL 3 .

r
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Necegsary farmulas are aitached herewith,

Assume sufiable datq if necessary.

-+ —+ . ) .
Transform vector A = psinda, at point (i, 45°, 2} in cylindnca! co-ordinate system to a

- veetor in sphedeaf co-ordinatle aystem, . [5]

The region %<0 Is composed of a ymiform dielectric malerial for which €4= 3.2, while the
repgiom X0 is chanscterized by g5 = 2, The electric flux density at region X<( is

— — — - —
Iy =302, +50a,+702a, nC/m* then find polarization (P} and cleciric field intensity

{h }in both regions. . ' S [3+1]
Deloe an sleelde dipole. Durive cxpression for elaciric fizld becanse of clectric dipole at
a dlstmw that is larpe compared to the separation between charpes in the dipole. [244]

Define Relaxation Time Comstant and derive an expression for the continuity equation. [3+4]
-Derive the equations .for mappetic field mtensily for infinite long coaial Imnsnmission

line carrying direct current I and retum current -1 in positive and negative Z-dicection
respechively. _ . F71
A enrrent carrying sguare loop with vertices A(0,-2,2), B(0,2,21, C(0,2-2) 130, 2,-2) is
carrying & de current of 20A in the direction along A-B-C-D-A. Find magmetic field
intensity H at centre of the current careying loap, (61

Tlaborate the significance of a curl of & voctor ficld. : 31

— ' —
"Detive the expressions for the eleciric field L and magretic feld H for the wave

propagation in frec space. _ [£]

The phasor “compoment of electric field imensity in free space 'is given by
~

E_ ={100<45°)e 5% 4

=
o wm. Defermine freqoency of the wave, wave impodance, 101,
and magmiudes of E ai 2= 10mm, 1 = 20ps. [24242+2)

Write shott noles ou: {2) Loss tapgent (bY Skin depth and (c) Displacement current
deosity. . 12+2+2]
Explain impedsnce matching using both quarter wave 'Lran.«_-.formcr and sinple stub
methaods. [3+3]

Explain in brief the modes supported by rectangnlar wavepuides. Consider a rectangular
wavepuide with g = 2, p= ug with dimensions a = 1.07em, b = 043cm. Find be cut off

frequency for TMy mode and the dominant moda. ' : [4+2+7]
Define antenna and list differsnl tvpes of anlenma. . [2]
XS

L W
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ﬂ'eﬁ?w LT z'FJ e :rmrg."n inddicile Pl ﬂfnrke

Astitme thet e bufdfnccd letter rrpreva'ﬂm a vector and ammnp;rcp?cﬂtn.u a wnil vector,
Assumee siatable dara if tecessary, ;

Fxpress the vector ficld W —J{x ¥} 8, in cylindricat and spherical eo - ordinates. [5]
Find the equations for eneroy densily ;1 elocirostatic beld. [&]

A untfrrm sheet of charge p. = 4g;g Cin® is locals] in the plane x = 0 in frec spacc. A
umiform line charge pp — 0.6°0C/n lies along the line x - 9, ¥ = 4 in froe spacc. find the

pmﬂntlal spoint P {6, 8, 3V =10V at s"v.. (2,9, 3. [%]
What iz physical significance of div 107 Bxplain the importance of potential in the r:laotm

statie fald. : (4]
What are the diFFerence.s between curl and divergence? e

The condibon trangle Toop {zhown in ﬁgura he]nw} carmes a chrsnt of HRA, Fllll:l H at
{0, 0, 5) due to stde L of the loop. L

©.1,0) t e
]//\\ 10 A

Bide | ¢ {2,0,0)

Srate Maxwell's fourth equation. - iz
State and prove the Stoltes theorermn. ' ' : _ [5]
For a non-magnetic maierials haviag £ = 2.25 and o = 107" mho/m, find the numerc
walucs at ShHz for - _ [8]
g) The loss tangent b} The attenwation constant

¢) The phase constant dd The inlrinse impedance

. Aload of 100 + 3 150 Ol is connected to 2 75 4::111'11 lossless Lne, ind vsing Saith Cha‘r‘t [T

&) Reflechon costfeien by VIWR
ct 'Lhe load adomittance d1 2 at 045 from the boad
ey Zyal generaior if line is 0.64 lung _
Dislinguish between conduction and displeceznent surrents. [41
Lxplain the temm skin depth. Using puinling vector, deduce the thme average power
densiry [or # dissipative medinm, _ ) (7]
- Write sheort notes o _ [3=3]
. *
al Antenndg and ks type by TEM

] Wavopuides

g
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¥ Condidatcs are required torgive th“‘lr mswers in their own words as far as practiceble,
v ditempt Al quastions.

¥ The figures in the margin md&mi‘e Fullf Marks.

bl

W

Necessory diafa are attached herelvith, L
Avsume ruiiable dara :_,”‘npcesm.ry -

1. Trapsform Ac = xd, +wyd, at pﬁili_t_[LE,Hj_ in Cartesian co-ordinale systemn to Ecy in
cyiindrical oo ondinate system, : . [

l .- 2. Use Geuss's law fo determine eleckic Beld mtmsuy beeause of infinite lme chargs with .
unifrm charge donsity p. - 14

3 Tind patential at a peint PN di:e R 'ln{“'cha:ge located at Q(3,4,4), InChn uniforg; _
linc churpe located atx = 2, y = | if patentiul al {3,4,5) is 0V . .61

.4 Use the boundary condition to lind Tr in the modium 2 with bnuhda:y Tocated at plane
Lo e :,r ~ . Medinm | is perfect dizlechic characisrized by £a = 3, medium 2 & perf'ect o

- dwmcmc cheracterized by g5 = 3, electric field in mediung ! is F1= 3 ?.a
A

;:_-' : m

b dimengicnal - Laplaso cquation -t Cetermife p@"&nti’ﬁ* AR~ for t]ic —
i mEJfowuw sounddry condition: ¥ = Batx =0,V = ‘u’[;. atx=a, V= [J at verdand V = “(at |
Pl WER =.;~° ©o B
a. .':.tatc dnd cxplain Biot -- Sav art & law, : h [4]
-

| . Tor a given £o — axial cable wﬂh 1o condoslor nf radios ‘&', outer conductar with inner
radius b amd omter radive ‘e’ with corrent in the lnner cund.uctl:rr [ and current in the

outer Lnndu;:tc:-r- ‘T", determineg ¥V x H for0<r<aatr b, h{r‘ic _ [16]

E 8. Copsider a wave propagsting in lossy dielectric with propagation sonsoliant, ¢ = o 3.
' Derve cxpressions for reoand B IFmedivn 15 characterized h}r pernittivity £, penneability
u and conductivity o. B _ _ o [81

9. A uniform plane wave propagating in [ice space has & = 2 cos(10at -fz) &, dotermine b
and H. : R _ = [41

=

iti. A z-polarized uriform plane wave with frequency 100MHz propagetes in air i the
pusitive x-direction and mmpinges oormafly on a pexfoetly conducting plane at x = 0.
Assuming the mriplifude of the electric feld vector to be ImVim; deienuime phasor and
imsluntancaus gxpressions for : [£]

gy Incidenl electric and magnetic field vectors
by Reflested electnic and magnetic field vectors

11, Detive the expression for input impedance of a transmission line with characterislic
unpcdﬂn-:.,, Zi G);Glll.‘:d by source, ¥ with source Inipodance £y and terminated in 1nad 7. (6] _

12, Define transverse magnelic mode, 4 rectangular waveguide has dimensions, 8 = Sem and
I = 3om, The medivm within the waveguide bas €, =1, u =-1, o = 0 dnd conducting walls
waave guide are perfact conductors. Deternine the cutufffruquﬂnc}f for TMj;; mode. [6]

*%F .
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'

4y Tremslorm 2 peint (x, y, 2) in rectangular co-ordimates to a point {1, 8, $) in spherical

co-ordipate and vice-versa 13]
LK) Transform the vector B =y, —xa, + 2, inte cylindrical co-ordinates, [4]-
2. ) State Coulomb’s law with an example, Derive an expreszion for electric fisld imtensity
(E} at a point due to an infinite line charge having \miforra charge demeity. | [1+6].

B} An infinitely long uniform line charge is located at y =3, z = 5. i pr. = 30 nC/m, find

E au (i) PA(0, 0, 03 if) Pa(0, &, 1) (i) Pe(5, 6, 1), _ [6]
a)- State and cxplain Ganss’s law. Define divergence and write down its physical

[FE)

significatice a3 it applics to electric ffelds. [2+3]
b} Consider a co-axial cable of lenpth 50cm having tnner radios of 1mm and an onter
radius of 4oum with the spare betoveen the condoctors Alled with air. Total charge on
the inner conductor is 30 nC. Find (i) the charpe density on the inner conductor and
outer conductor (i) D {1ii} E, £5]
4. .4 Deduce how potential gradient can be used to determine the clacmc field intensity. '
' What do yoo understand by electric dipole moment? [3+1]
by Given (he pﬂttnti&l ficld ¥V = 2x*y — 5z and a poini P(—4, 3, &), find at P () V¥ (i} E
(i) . (V) D () py. [5]
3¢ Buaplain how the conductivity of melals and semi-conductor changes with increase in
temperature. Derive the poist form of continnity cquation. [3+3]
f.-a} State Bio-Savart’s law, Derive the equation for magnetic field intensity due to a co-
axtal cable carrying a wniformly distributed de entrent Iin the imner condoetor and —1
[2+6]

in the outer conductor,

by Given H =03t /sinf)i, + 54rcosBi, A/m in free space. Find the-total current in the

i, direction through the conical surface 8 =20°, 0<$ < 2n, 0 Lr< 5. [6]

—




7. Explain how displacement currenl differs from conduction current. What de vou
understand by the tenn magnetization? What dees the rtelative permcability of a
[2:1+1]

suhstance ndicale?

b] A4 GHz uniform plane wave is propagatng in polyethylene (e, =225, p. = 1) I
he magnitude of the magnetic fisld intensify 1= 7 mA/m and the material is lossless,
find (i) velocily of propagition (vy) (2} the wavelength (&) (41) the phase constant ()

fiv] the intrnsic opedance (n) (¥) the magnimnde of elecoie field ntensity, [6]
8. a) What iz a distortiontess tratsmission line? Why are telepbone lines required to e
distorbionless? . [2+]1]

b} A radar dish antenna s sesded to be coversd with a transperent plastic (=, = 2.235,
L. =1} to protect it from weather without any reflection of the signal back o the

anienna. What should by the minimum thickness of the plastic cover if the operating
frequency of antenna is 10 GHe?

1]

o

-

Y
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RN

[

. Draw full wave bridee raquﬁer cipeui! with' 5 ohm 1:md tesistor connected at its outpot. 1
inpant ac voltage is 10V, caleulate the power dissipation in the load resfstor (Assurie '
diodes operate at forward voltage of 0.7V). 14

2. Explain the small signal mredel of PN junciion diade; a.nd derive the expression for AC or
dynamic resistaoce. 12' [2+4]

3, Drow the ac eguivalent girewit for piven cirenit and ?md its input end output resistapoes.
Assumne §§ = 100 fur the BYT. % .. {#]

il o ¥Voo =15V
%Ri=1mkﬂ . %Rﬂ 5 i
vt o Yo

o B = 100
R2 =20 KO

Re=1KQ
"

4. Define teansconduetance {om). Derive wm for BITY [2+4}
3. Describe in brief the operation of BIT as & gwitch [4]

6. Deseribe with necessary graphs and axpressmnu. the principle of operation of N- Lhanm:l
JFET. (6]

7. The n-channel JEET in the fipure below has Ings = 18 mA and Vo = -5¥. Determine the
values of Iy and Vs, : (5]

; . : + a0y
R Rz
183k 1.85k0)




8. State the difference between 13T and FEL: 4]

9. Detormine the pencral efficieney of Transiormer Caupled Class-A power Amplifier. |
16, Deaw the circuit diagran of Complementary-Symmetry Class-AB Amplifier, 2]
11. €alculate the efficiency of transfrmer coupled push pull Power Amplifier for a supply
voliage of 20V and output of (i) Ve = 20V i) Vp = 16V. [3+3]
12. Draw Wien Bridge Oscillator circuit and derivethe cxpression for ficquency of
Qscillation and gain of the ampfiticr circuit. ol [2+3+3]
" 13. Draw danderd series de voltage regulator and find Its voltage stability factor (80 * * * -+ [6F°
14, Deaign a 4.2 V 1o 12V variable de voltage regnlator uging 1C TM317, [#]
15. Draw the circult diagram of syuare wave generator. [2]

LEL
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Asswme suilahie dara if necesrare

. Explain the large signal medefs of PN junction diode. ' {41
. A diede conducts Tma a 2070 IF 1t Is operated ar 106°C, what will be its curreni? Given

data are: n=1.8 and nepative lemperature coefficient valoe = -1LBmw/~C. | |4

lor the Ggore showy kelow with o= 120 find the a) joput impedance {b) Ouwtpat
impedance [c} vobtage patn (d) currene gain. Lse ymall sipnai model. [2+2+212}

) Y

S S
L

Camw vk
1 g i_ H e

=
£
"

Draw ac equivalent circuit of common coliector amplifier. Find s input and outpul
Texislances. . [2E3+3]

Deseribe the physical stroctural of M-channel JEET and explain its working principle and
characteristics clearly marking the various repions of operation. [2+6]

4. Derive the expression to obtain the transconductance of T-MOSFET . : [4]

7. Find the drain current {I5) and drain tn source vellage {¥ro) for the fnﬂomug circur,

Given parmeters are: Ve = 1V and k — (.5mAsNV?, _ 4]

o Vo= BN




11,

12,

13,

T e = =TT T ST L T L T T

Draw the circuii diagram of class B poslt pull amplifier with oeput transformer and
gxptain how push pult action is achieved. Determiine the gencral efficiency of class B

push pult amplifier. [t- H-M]
Dieaw cleas A luned smplitier cirenit and dedyve the expression for 3dD bandwidth of the
amplifier. : . ' 12+6]
. Desenibe the operation of IC 355 s square wave oscillator and find s frequency of
ascilledion. Co : (&3]
Estimate voltage stabilive factor (8y) o standard series de valtage vegulator using BIT.
Also, expluin the operation of overload protectiom cirueit that eould be used in serics
voltage repulator cirouic . [5+3]
A class B audio amplifier s providing 20% peak sinc wave sipmal o B0 speaker with
power supply of 23V {=V o) Al whal efficiency s I operatipg? ) [4]
Dehne and explain the veverse breakdown eflzel in diotes. [4)

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

_ W
v Avtempt Al guestions.
¥ The figures in the margin indicate Full Marks.

- ¥ Assume suitable dato if necessary.

I, Draw graphs of IV characteristics of ordinary PN junction diode and zener diode. Draw

— ae equivalent model for PN junction diode and derive its ac resistance.

2. Define and explain reverse break down effect.

- 3. Design p-independent type de biased comman colleclor amplifier, and find its current
gain and input resistance. Given parameters are: Ve = 20V, Io = 2mA, |8 = 100 and use
firm hiasing method.

= 4. Derive an expression (o find output resistance for emitter unhypassed common emitter
arnplifier eitcuit.

— 5. Draw Ebers Moll model and ac¢ cquivalent T- model for BIT.

6. Describe the principle of operation of EMOSFET with the help of IV characienstic
curves and algebraic expressions. Also show its ac equivalent circuit model.

7. Fmd 1; and V3; for the given circuit.
1 4 & +25Y
1 SMO 2.2KL%
"'I."r]] = 4y
= I;j_r;g = 1ﬂ|“{ﬁl
A0DKO
1K£2

— o
%, Derive an expression to find the rancondictanee for JFET.
4, Draw standard scries de vollage regulator circuil and find its voltage stability factor (5.}
10, Diraw 3 voltage regulator eircuil using 1O LMA317.
11, Draw a circuit diagram for Bandgap refcrence volluge source,

12. Drefine cross over distortion in class B amplifier. Draw quasi-cornplementary symmetry
class AR amplifier. And explain how crossover distortion 1z eliminated in class AB
amplitier,

. 13, What is the maximum efficiency of class B amplifier? State the condition when it accurs.

i4. Why heat sink 15 necessary in power transistor? Explain with the help of thenmal Ohm's
law or thermal resistance method.

5. Stare Barkhausen criteria and explain the principle of oscillaticn,

it Draw Wien Brdge Osciilator circuit and write the expression for froquency of
Qseillation.

- 17. Draw crysial oscillator circuit.

#ok
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e
¥

The figures wn the margin indicare Full Marks
Assuama suitalle date i necegsory

& Withthe a'¢ ofip — va3 curve, verify that the traasconduzlance g, of s MOSELT d2pends
upon the de hias point. |5
2 Sratc why the resiators and capacitors are minimized in 1T faheicasion, |5

3 r_'xpla“n homr the veltage gain of difference amplifisr would re larger whear a suren:
mirrat is zzed at the lead a5 compared to using only & simple resistance at the load. [&

4. Draw emitter followear with wolimze dividar aod careent mirore Se leve! shiting eimoeiss
endd wiicl circuit performe befwer resuls and wihv? [2-2-3;

w e the clase loap inaut impedeacs of non inverting Op-aop. Deavs the sxpression
reduszs the effect of inpuet offser corers w1 an Co-amp. 4
s L For a non- inverting op-amp By = 1KLL Reo= 20 O, Ve o _15".’!'. The o0 zmp has 2

sl rare of 0.3V user, and o saturetion doopoar vellage oF 103 Find maximum inpat
voltuge in 208 valoe al |0 BH: sine wave.

in!
yru*.%' cirzuil dingrum ol vadazls seriss vellege regulator w4 amsstor eecer amplifier
circuit and derive its voltage ragulaban facor, 5, (213
& Dagiza g remtater cireait diagram to obtain 16 VIE with inpus woltage of 25 VDA, ) [3-
% Draw g cirzuit diagram of transformer coupled class B push pall amplifier clearly. Ard
dutermine its muximun sfficiency. [3-3]
e Diseiss crossoy ar distorrion 1a push pull .m-.ﬂhher and stale haw vou cas eliminats i -4]
‘1. Define Barhausen Criferia for snuscidel osclilation. Draw « vireuit diagrarn of =2
coriliarer and deorive ita frecuency of oecilation. (3= 13

™, D-aw e clrcoit diagram of mangular wave geqsrawne, Faplzin the cpemstivn of sgquers
wave genaratot cirouil, [2-=

EF Y
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5

T 7
- &
- 11

Vo Agiume suftahle data [f necessary,

' Lisk Bigrthe advantages of monclithic IC as compared with dlscrete components. 4

- Dra';l,:'h',ﬁ'hn'_'id-ﬁ model of BJT 25 a) voltage controlled current source, b) currens controlted current

. sour'cg_-'. . . 2431=5

Draw a simple cuerent mitror and describe its operation. What are the reasons far the

' i.autp'm_t' current of 2 gimple current mirrar not being exactly equal ta the reference current? 2+4+4=10
) Disci,::ss the importance of active load and leval shifting circuit 1&%};@;:, L+5=10

' .E_l-:ﬂne' slew rate of an op-amp. A 10mV-10 kHi sine wave is taput to an ap-amp with a gain of 1000,

-Calenlate the minlmum slew rake that |s required for

- distgrtion. {The sine wave and slew rate ave related with the expression SR=21fA) e 7
for :a}l'_’.nm.-'iartin'g opamp, ¥ = 1% B =10k V.= 15 Y T2 op amp has a stew rstﬂ nf R/ 1ts, A
- targration didpout voltage of 10% and gain bandwidth predoct of 1 MHz, Plot the gain and phase
resp'mnse bf the eireyit, and also show the cutput waveform when a 5 ¥ peak to peak sine wave of 1 kHz .
_f'LL]L]El'IE‘f is Used as the input to this circuit, 2ti+Z=6
Deﬁne 1uad:ng effect in unregulated power supply. Draw a serigs transistor zener diode volkage
rr*gul*atc:r and state haw this problem is taken care of by this clrewit. A+E=E
Curnpar& 2ener dinge with bandgap uolxags.h referenca, "4

How dues tross over distortion occur in class & push pult amp! :fleﬂ Discuss the change in
eiferts of cross over distortion when the magnitude of the [nput signal is reduced, and whan the 1
frlaqla'-'g:ru:',.r is decreased. What will you do to eliminate cross-over distortion? Discuss the impact

“of thls reme;iy in terms of power dissipatian, _ 3+2+24+3+2=12
'-Descnbe “Ela rkhausen Criteria” for oscillation. \Write c!uwn the genegral expression for the

- -gam.af 2 feedback amplifier, and state the condition for oscillation. 5

1. ..Dfﬁw and explain the aperatlon of CMOS Inverter eekaxation oscillator, _ - B

ek
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v Assume suitable data if necessary.

L]

b.oa) Intthe netwodk shown, (ind current through each resistor using nodal analysis,

243

by With the help of phasor diagram, explam the phenomenon of resonance of a parallel
ac circuit and also derive the expression for the resonant frequency.

¢) Find the vollage and current of each element at t = O in the netwerk of the Following
figure,
1042

2. a) If the switch is opencd at t = 0, find expression for voltupe across capacitor in the

circuit shown below using classical method.
A EN
10 4.5 mH

zv T

Al
i

[6]

[¥]



a1l

b} Tn the eircuit shown, switch is changed from positien “a” to “b™ at t = [ lind the
expression Tor current 1 (th and 120 wsing Laplace ransformation method.

r——*‘qﬁm 2H
. b
PV ey 00

L .-

3. ) Using Laplace transform method find the cwrent dwongh inductor in the network
shown in figore below.,

t=0

16y

by For the Z-port network shown o figure below, find woltage ratio (ransfer fuoction,
(32:(5) and transter admicance, Y (5},

¢} Express transmission (ABCD) parsmeters of the Two port Metwork in tetme of Z
paramelsrs.

4, a} Determine Y-paramelers of the 2-port network shown in figure helow,

¥

[8]

(6]

16



h} Find the mrigrmometric form of Fourer Series and plot the Tine spectrum for the
{ollowing wave [omm. (%]

1
A

Va

[ >
wt

' ) s 27
5. a} Plot the asymprolic Bode-dispram for the transfer fanction: T [6)

el- ' .

fanction G(S) =-——oS - |
gla" + 22 +100(z+5) p—
bY In Ggure below, the capacitors C) and 5 are mitially discharged, The switch K s
closed at 1+ {1 Find the voltage wyft) for 1= 0. [4]
(=0 .50 2ur

K g2 *
Ll pm
10% , 1 uF
- .
vy
——r
¢} Find the exprersion lor Equivalent T-parameter equation i three two-pott networks
are connected in easeade. (6]

EEL ]
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SN N

I. ay How resonance ceeurs in electical RLEC series cirenit? Also show tha bandwidth of
citenit 15 independent of caparitor value, ' [&}

B} A 220 ¥, 100 Hz source supplics a zeries B-L-C circull. What value of capacitor
would produee resonunce at 100 Hy if ibe resistance and industance of the circoil are
A0 mt? and 5 mH respectively? Also calewlate the O-factor and half - power
frequencies of the circuit. [#]

¢) Thiscuss the behavior of ipductor. and Capaciter at Initial and finel condition for de
excitation. Detenmine Vi, Vo, IV /b IV /dtat t = 04 when switch jsclosed at t =00 [2+4]

-y, - - -

AT Tl
T .

2. a) Circuil given in ligure below was under sigady state before the switch is closed at
1=10 Atuv= 07, lind cumeat through inducior, veliage across-capacitor and current

thugh sach resistor. =0 [%]
Tl ]
108 1 £
K139
_T
10w : I H
U T
t) In the cipowt shown in Bgere bolow the switch is closed at t = 0, find the exgression
for 1)(t) and iz(t) using Laplace tmnsform mothod, il the cirsuit 78 wnenergised before
the switch s cloged, _ (8]

t=
° o o2

( Tmn Vo) 10 DQ(D




3. 2) Find the expression of outpar voliage ¥ when the switch moved from position 110 2
after long time by using Laplace method, [6]

I l ¥
10 | ""{f it e .
S
{ % 0 T IF 281y
. . o -
by The network shown in Ggore below is under steady state condition. The swikch is

cloged. gt t = 0. Petermine ihe curtent through 10 €2 resistor connected betwesn
terminals AB. [uae classical methad) [5]

=4}

[ LEERY

¢) Express Transmission (ABCD) parameters of (e two-port network io term of

¥ -parameters., i4]
4. a) Find the Z-parameters e the cireuit shown in figure below and wlsa (Jod whether the
netwotk is teciprocal or not, {8]
I] 1
T e
20 +
T TV, *
v 10 10 Vi

P !

k) Find the rigonometric Fourler serics for the Sawtooth Wave shown in fipirs below
and &lac plot the line speclnom. [8!

PRy

£ 1t
5. a) Inthe gven network determine Gop(SY, Zg (9 and ¢5,(8) (5]
T 1 AF I
——AN s r
Vi 4H 201 ST Y
b} For the network fimetion given below draw the asymyprolic Bode-plot. Y
210(5" + 458 +200)

NS =
{S.:' S(S+ 200(S” + 805 + 700}

oy
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1. What s p-n jumction dide" Explain the larpe signal models of p-n junction diode. F1-+]
2. Find the value of dynamic resistance if vollage in lhe diode is 650mv and bgg is
HipaA— {10x1071%A) (Given n =2 and V, = 25 mV) [5]
3. Why common collector ameplifier i3 also celled emitier follower? Deaw the common
colleclor irmnsistor smplifier cirowil and find ils input impedance, output impedance @nd
voltapge pain [ET
4, Draw and deseribe the Ebers Moll model for BIT. 4]
5. Describe in brief the operation of BIT as a switch in cut off and saturation region. L}
& Describe the construction and working principle of EMOSFET with belp of drin
~ characleristics curve and mathematical expressions. (2]
: 7. Find I and ¥ns for the given civcuit. The piven data are ¥V, = -4V and Ipsg = 10maA [5]
| .
1
' - 35V
: . 15MG = ZZKQ
8. Derive an cxpression 10 obtain the transconductance of JETT, X

9. VWhat is the maximum efficiency of class B amplifier? Statc the conditien when it occurs. 14!

0. When are lumtd amplifiers used? Draw class A wsed ampliicr ciremt and find its 5db -

bandwidth [2=5]



11 Draw the ciebil diepram of Complementary-Symmetry Class-AD amplifer. 1sng

Brarlington pair sransistors, _ 3]
12, Wrlte the applications of luned 1.C oscillaters. Draw the Calpitt’s escillator circuit and

derive the cxpression for frequency ol oscillation. {6]
13, Diraw AMY cireuit using IC 535 or BIT. 4]
14. Stale BarkbBagsen Criteria for sine wave osciilator. ) 2]
15. Design a (10-25} ¥ variable de series volage epotator using EAd 3117 IC. i3]
16, Draw the cirenit of current limiting cireail in de vollage repulator, 2]
17. Find volage stability faclor ul seriss de vollage regulator. 3]

¥



23 TRV AN UNIYLESLY i Exam,

INSTITUTR OF ENGINEERING | Level  (BE FoflMarks A0
32

Examination Control Pivision | Programue | BELBEXBUT | Pass Marks

2070 Chaitra Xeripary TUFT Time 3t

Subfect. - Ell:&iqugi-u Devizes and{muam (EX301)

v Candidates are required 0 give their answers in thelr owe words as far us practicablz,
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1. Whal is p-n junctiom dinde? ?Zxﬁlﬂiu the lanee signal madcls of pn junction dinde.

2 Fud the waloe of dyusmic eesistunee il vollege i the diods is 63%0my and lag &5
pA={i010PA) (Givean =2 and V, =25 mV)

3. Why cormuaon eollector amplifier i also called emitter follower? Draw the somunen

colleclor transistor amplifier citenit and find itz ippat smpedance, austput impedanae and
vultaoe gain,

4. Draw and describe the Ehers Moll model for BFT.
3. Deseribe in bifef the oprraton of BIT a5 a switch in cut of7 and satoration repion,

6. Doscribe the construction and working priecipls of FMOSFET with help of drain
characteristios curve snd mathomatical expressions.

7. Find Iy and ¥\ for the given circuic, The ziven data are Vi, = -4V and )55 = 1dmA

& + 75y

1.5M) I2K0

e g g_ﬂm

=

8. Deerive an expression to obtait the transconductancs of JET'T.
9. What iz the maamum cfficiency of clugs B amplifier? Siate the condition when it oceurs.

B When are 1uned smplificrs nsed? Draw class A tuned amplifier circoit and [ind its 3db -
bandwidth.-

[i+3}

13

{%]
4]
14]

(8]

L

[3]
4] .

-
[2+5] - |




L1, Dreate Alie wircald diapram of Oompicmentsey-Svaenetey Claas-AB ampdifier. Hsing
Parlington pair rransisiocs.

12 Wnte the applications of wned 1O asciltators. Draw the Colpit's oscillator civcuii umd
dedive the expression for freqiiency of oszilistin.

13, Damewe ARAY vircul? tsing 00 355 o BT,

14, Htate Darkhapser Criferia for sine wave cacillaton

15 Dewipn ¢ {10-25) ¥ wnetabic due series volluge regulstor using M 317 10

l6. Treaw the circuit of curgent limitieg eiseuit i de voliage regulalor.

17, Find voltues stabilidy frelor ol series de vollags repuiator,

LEX



al TRIBHLYAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERTNG Leved BC _ - FoltMarks ! 50

Examination Control Division | programme Irgl;mh_}‘ﬁmpf Pass Marks | 32 j

2071 Chaitra Year/Part ;1171 | Time 3.

Suf.rjecf —_Epgill??ﬁﬂg:ﬁ;théﬁéﬁés n mﬁjﬂfj. -

AN NENE

—
r

!..JJ
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Using the properties, evaluafe the determinant: ' {5/
i a® a’+bed
i b b2 bacda
¢’ ¢ +abd
d d° d’+ab
Frove that every squate matris can l'LlIIqu¢!].-' be expressed as the sum of a s:,-mmelm, and A
shemy symmmetric matrix. [51

— =
nor o

Test the consistency of the sysiem: _ [5]
x—6y—z=H), 2x—2y+32=10, 3x-8y+2z=20 '
And solve completely, if found consistent,

220

;

Find the eigen values and sigenvecters of the rrﬁlﬁxlt 3
I 2 2

5]

Using the line imtegral, compute the workdone by the force {51

F= (2 —y+ 2?‘.}?+{x ¥ -z}:i'+{3x -2¥ —SZ}E
" when it moves once aronnd a vircle x7 +y? ;4;2 =8

State angd prove Green's Theorem in plane. : _ |5}
Verify Stoke's theotem for F = (x* +y%) 1~ 2xy | taken around the rectangle bounded by the
Imesx=x+a y=0y=h, : 5]
Evaluabc ‘[i;nj ds whare F= (2xy +2) 1+ e E— fx +3y]j_‘£ by Guuss -divergence theorem; .
wiere 3 is surface of the plane 2x 42y +x =6 in the first octant bounding the volume ¥, {5]

Find the Laplace transform of the ibllcrwmg [3.5=2]
d} e post i .
b) Sinhat.cost




I

Coaa

10, Find the inverse Laplace transform of - f2.552]
1
S(S+1)
Sl’.
{31 +h2.:|2
)}.I. Solve the differcndal cguation v 2y'+Sy=e'sint,w(i=0,7(M=1, by using Laplace
. trnaform. -

a}

b)

(51
L

. Expand the function [{x) =% sin x a5 a Fourer series in the inlervat -7 <x <, i3]

= 13, Obtain half range sine series for the function f{x}=x—x’forf<y < |, 15}

14, Graphically nvximize and minimize [51
& = By + 40y subjeuied 10 the constraints
.3'—::{2 Ly—x532sx=<)
13, Bolve the fdllmﬁng Linear Programming Probiem by Simpfex method: J10]
Maximize, P = 20x, - 5x, '
Subjected to, 10x, —2x, =5

2x,+5x, £land x, x, =0

ERE
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1‘\

-
‘\

LNEN

- Using the propertics of determinant prove 3]

—_

et &
»  f{c+a¥  b' |=2abe(a+b+e)

c? ¢ by

, 2. Prove that (AB)" = BTA" where A is the matrix of size mxp and B is the matrix of size

il. . (el . [jl
I
. f1 3 -2 1
| 3. Find the rank of the following matrix by reducing normal form, Pl (5]
| 20 -3 2
. 3 3 -3 3
|
| o [2 0 1]
4. Find the cigen vatues and eigett veclors of the following matrix [0 2 .3 (5}
L & 0 2
: 5. Prove thar the line i VAT s i
| ¢ lime interqrral L Fdr is independent of (he path joining any two points A
| and 8 in a region if {Fd 7 ;
. 8 in a region if j;l-.d T =4 for any simple closed <trve Cin the region
3 ) : 151
P . Fvaluat n P4 i 7
e [[Fn ds whete 5= T+¥® 422K and § is the finite piang
betweoen the coordinate planes, TRty e
. oR 53!
. E =¥ - —r —
" :mmtﬁ -”;F‘“ds for Fyzita jaxyk where S &5 the face -
: Xt }"2 +7l =1 in the first ocian - " sphece
| 1 - .
C 7. Evelumie, [fP.nds Foxioy? "
) | _ szF.nda for F=xi-yjt(z? -1}k where § s the swfzcs bo
— Cylinder x *'-‘J"z=4ﬂndﬂ1¢rﬂal‘mz=0m1dz=l ey e
N (3

-~ &



the sphere x* +¥* +#® =a*C is its honndary.

9, Fingd the Laplace transform of () t*sin7t and (b I—c
t

2543 s}
h
5%+ 556 *) s'—a’
11. Sokve the following diffevential equation by using Laplace transform
Y2y =x, (0 = 1Ly () - O

12. Obtain the Fourior scries for fx) = %’ in the interval -n < x < 1 and hence prove tat

10, Find the il;wcrse Laplace transform of (a)

EL:_‘_J,LJ,L_____M _=
12 2F A 6
13. Obtain half range sine series for f{x) = m- % in (0, 7
14. Graphically minimize z =4x, +3%; + X,
Sobjcctto x, +2x; +4uy =12
Inp 2%+ Ky 28 and xpxg, Xy 20

15, Minimize z= 8%, + 5%,

Subject to X, +3x, 24

2, %, 25 with %50, 20

FTT

Verify the stoke’s theorem for ¥ ={2x—y)i-yz® j—v?zk whene 8 is the upper part of

[3]

12,52}

[2.5%2]

{3]

(i)
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Attarmpr AH questions.
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Assreme suitable data if necessary.

+ 1. ¥ind the value of the determinant;

€

1
g

oo

il

a skew-symmetric mstricés, _

L _ 1 3. -2 1]
3. Find the rank of matrix: || L 1 L
- o - 20 -3 2
3 3 3

-3

. . S o 13
"4, Véﬁ@C@Iey—ﬂwﬁilﬁn_ﬁmbr’mn for the matrix: -4 2
_ o -

="
. |“_"._,.
| &)

The figtires In the margin indicoie Full Marks

a’+

B° b +edal
=¥ ol +dab

d” +abe

veducing to echelon furm.; "

L g

e —cosét

3./ Find the Laplace Lmﬁ_s[’"mms' of* {51} te"i;int (b “H,t__

6. M L{RDJ=F(s), then prove that . [f‘m]—éﬁ{s)_ﬂo}
% Use Laplace transform to solve: x"+2x'+Sx=e " sine piven x{{}}-—“ﬂ x'{ﬂ}—l
. 8 Ghtam the Frurier scries for ﬁ’x)=x in the imterval —m<<n.
9 Obtgin hailf-range sine series far'e® in {d, 1}

“Cendidates are required to give their answers in their ::ﬁﬁn words &s far as prathcable_.\_ )

Prove fhat e.vary s:quarﬂ matrix cah ha muquely expressed as the aum af 2 s:rmmetnu and

\J],B’ Waxtmize z—2x|+3 xg subject o conatraints x;—xﬁ? x|+x?‘a‘*4 and X, :-:EH} g:'ﬂphmni'tjr. '

11. Solve the Hnear programming problems by simplex m¢thnd mnst:mhng the diality

- Minitnize Z = Ixp+2x0
-Bubjest th 2ozl
" Gy 2xp2100
%224 and o, %20

(5]

[5]

B

18]

i5]
E3]
[3]
[5)
Ist
[10]



]2 Prove that F (Exz +6_!,-'} Hﬁx—zyz] j I—lﬁ!—mzz2 f}k is mnsermtwc vector field and
find its scalar poiential function.

13, Evaluate j'LFﬁds where F=x?1+y® i+2%% mmd § is the finte plame xty+rz=]
between the co-ordinate planes. T
' uy 2

14. Using CGroen’s theorem, find the area of the hypocweloid =+ :m =t,

15. Evahuate j'gfnds where T =2x 1+3y j+42k and § i« the surfate of sphere x5y +zi=1
by Gamss divergence theoren. S : '
o  oR

Verify Stake’s ﬂlem*em for F v i +3x sz k wh-.':rl: 5 ix the wpper halfof the spllere
xl-lﬂyz+:r1=9 and ‘C"is its bnundnr}r

’ hkk

A2

[5)

A

3]

[
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Candidafes are cequired to pive their answers in their own words as far as practicable.
Atternpr Al grestions.

The figures in the margin indicate Fulf Marks.

Arname xufterbfe doie i necessony.

2 4 _(pouy?

i .

o
_Find the valuc of the delenminant }bz b ~ic—-a) ¢ [5]
Ecz ¢*—{a—h)? ab
Show that the matrix B? AB is Hermitian or skew-Henmiltian aceording as A s Hermitian
and skew- Henmitian. - - : " [51
6 1 3 8]
. . .14 2 t } . . .
Find the rank of the matrix 03 reducing this inte the tmangolar fvvm. Fx
16 4 12 15 '
: : !’1 o2
Obtain the characteristic cquation of the mawix A = 10 2 1 |and verify that it is
h 20 3

satislied by A, X
Dvatuare J;Fd;, whers I’ =[x—7¥] ?+ (x+ yj}'. afonp the closed curve C bounded by

¥i=x and x? =y 15}

. — =+ - - = . —

Find the valne of the notaut surface intograt _FLF.n ds for F=xi—yj+fz -k,

whete § is the surface bounded by the cylinder x +v? = 4 between the planes Z = D and
Z-1 15]

2z 1
Using Green's theorem, find the atea of the astroid x* +y73 =47 [51
) - -+ -+ -+ '
Verify sioke's theorem for F =2y i+3x j~ z° k where § is the upper balf of the sphere
2favi g =fand s dis boundary, ]
Ok
Fvalzate the volume intcrgral U_{‘lhdx where V is the region bounded hy the surfacc
) 2 - - - —+ .

x={,y=thy=8z=x',z=4snd F=2xzi-wj+v k

Find 1he Laplace transforms of the following functions [2.5x2]
) 1 sin3t .

) woxal — EQ‘SE



10, Siare and prove the second shifting theorem of the Laplace tansform. -

11, Salve the following differeniial equation using Laplace transform,

z . )
4y, EY.——Z}-' ==z given y(0) =1, y{0) =0

dx®  dx
12. Dbtain the Fourler series for f{x) = x° n the interval -m <x < m and hence show that
sl 1,11 o« .
Tttt T

13. Express f{xY=xasa holf-range sine seres in < x < 2
14, Maximize Z = dxy+3x; subject tn conswaints

2y - 5p < 25 f.a)
Gxy + 9xa 545 , o i ==
xz0and x>0 Q.L'ﬁ}j_}l—;

graphically /6

15, Solve the following linear programniing problem using the simplex method,

Mlaximiee P = 50x;+80x,
Subject to X+ 2xp £ 32
3.‘{| + 4}[2 = 84
K, Hp 21
LE) )

e T TR P

[51

. (5]

£5]

(51
(5]

103
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v Candidates are required to give their answers in the:r ol wopds as far as practicabls,
v Aditempt ANl qussiions. _ '
¥ The fizures in the margin indfeate Fult Marks,

¥ Asstane suttable duta if necessary.

_ a b o [Phe--at e bt
l. Provethat. b ¢ a = e Zag. b? al |=fa' +b? i - 3abe. : [3

. c a b B? a®  fab-o¢?

z, Drefine Nermition and Skew Hemmition mistnx, Show that every syware matrix can be

urniyrwely cxpressed as the sum of a ch‘mtmn and a skew [{ermition. [5]
1. For what value of & the squation ¥ ty+a2=1 1+ 1y + 10z = 2} and xF Zy+ dz=4A
have a solutivn? Solve them completely in each cass. . [5]
3o 4
-4, Find the eigen values amd eigen vectors 6L A=)l -2 4. _ - {]
. . |'I -l -3”
5. Evaluate {F.dr, Where C: 0 _—)randj.r =% and F = {H}l ke 15
C. .
6. Stute and prove Green tha]rem ma p]a.ne : _ _ [5]

7. Yerify Guess :Ilvcrgcm:t. (heorem for F =x 1+1 ]+}er-: Taken pver Lhe cube bommded
byx=0,x=Ly=0y=FLw=ae=1 [5]

8. Find the Laplace transform of the gives funetion (i) Ceint (i) cosat sinhat [5]
¢ Evaluale H; nds where F 3 i+x J‘ yzk and = 15 the surface of the L}'I.t.l’ld&l Xy =

mcludcd in the first octant between the pime z={0,z -4, ' ' {51

1 st ral . : '
10, Fmd the inverse Laplau;e iransform: [ﬂ e Iﬂg[ } : 133
, ) B-AE+4) ®) o o

) e :
11. Sulve the equatmu usmg L&p!acc transform y”“-r— 4y’ + 3y =t, t=0 ;.rf{]} 0, }f[l}} =1 [51-




i

" Orain the Fourier sertes fog f{x) = % — " where | < x <1 as3 Lovrier series qf period 2

- Srve the following by using the stenplex methed:

. Oblain'a Fourter scries to represent the function fx) =&/ for - = 2 x = 3 and hange

i _ :
1 1 1} : ,
deduce ?=1—!+53‘.+5_1+........ . [5]:

. Obtain the hall Range Sine Scries fix) = ex in 0<x<1. - 15]

or

17.5]

Meaximize P = 15%; + 10 xg, -

" Subject to

AT A YN

Cowy + e 210, : -

15.

1y, %2 20, _
Sotve by using the dual method: . _ _ (73]
MWintmize © =21x; ' 5z,
Subjeet ta 2x + 53{1 =12,
Iw o+ T =17,

X, xz =k _
[
Solve the following LFP hy using the big M-methed:

Maximize [ =2x + %3,
Bubjeci 10

o+ x =10,

—) =2,

X M3 =4,
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¥ Candidates are required to give their answers in their own words as far a5 practicable.

v Arempr AH questions.

v The figures in the margin indicgte Full Marks,

¥ Assume suitable data if necersary.

}. Using the properties of detetminant prove tat;

x 1 ¥y |

Ly L x 1 .' .

L% 1 3‘;.=I:x+:~f+2}(:{“:& (x<y~-2)
l¥ 1 x 1I

2. IfAwnd B are two non singubir matrices of the same onder, prove that (AR =B~ A7

3, Find the rank of the following matrix redueing to nommat form

.
1 3
2 4
37
fz -2 2}
1 1 1.
Eod -1

4. Find the eigen values and eigen vectors of the matrix l

% Find the Laplace transform of the following fimetions:

i) o eos2t

b)

L

o — cus bt

-6, Find the inverse Laplace transform ol the fellowing functions:

1
-2z : EF

t -
s’ (s+2)

1 2
22
3 4]
a4 6l

7. Solveusing Laplace trensfonmn [Dl +40 + 3 = &', where x{ﬁ} =x'MH-1..

8. Obtsin a Fourier series for f{x) = %’ in the interval m < x S,

10. Maximize = %/ + 1.5 x3 subject to constrainls

24y + 2up = 160

X +2x1 =120

Jay b Jux 2280

xy = 0 and x5 2 {F graphically.

- 9. Find the haHranga sine series for the function fix) = x ~ i the interval 0 = x <1,

{3]

5]
(5}
(]

(3}

T

gy, At | et b A T

PP Y



L1

12

olva the foilowing nnear programiming problems by simplex meihod T : 1111]
Maximizc £= 15x, + 10x;

Subfect to 2x) 1 2xy £ 10

o4+ 3k S 10und K, k2 =0

Show that the vectar fiskd F= (%7 — yzh + (v - 2} ¢ {27 - xy)k s irrotational. Find

fhe sector fanetion gix, y, 7) such that F = Vg, £3]
_IE5 be the part of the surface Z— 9 — %’ — y¥ with 220 and F =3x1 + 3y] + Zk, find the

[tox of ¥ihrough 5, [5]
. Statc and prove that (iresn’s dieorem in the plane. : (5]
. Evaluate by Stoke’s theorem: : i3]

j{exdx + Zydy —du)

Where ¢ is the curve: x° + V=4, z=2 .
' OR

Verify Gauss divergenee theorsm for the vector function F=%"1 + zj + yzk, taken over
the wjt cube haunded by the planes: x =0, x =1, y=0, vy -1, z=0,2— |,

k3

——

=
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Candiftates are required to give their answors in their own words as far as practicable,
"Attempt AR quesiiorns.

Al questiong carry equal marks,

Asrume sulinble dola { recesary.

Using the propertics of detenminant prove:

a*+1 ba ca d,a
Tab  pial d :
* fb b =a*+bi et a4
av b c +1 de -
ad hd cd  d?eq

Shew that every square matrix cim be lmiquelj,.r expressed as the sum of hernuitian .ml:l a
shew-hermilian matrix,
Reduee to nonnal forrn and find the rank of the matrix:
(2 -2 0 &

4 2 0 2

1 -1 6 3

1 -2 1 2
Find the eipen valucs and cigne veotors of the matris
b2 2 1
31
[tz 2
Find the Laplace transform of:
a) coshat sin at ' b) ffii-t -EEDEE
Find the inverse Laplace transform of:

-1 B +1
8 — oy log—
g (s’ +a") . . ) g _

State and prove the integral theorom of the Laplace trnsform.
Solve the following differental equatiog using the Liplace transform,

C YR 2y — 3 — 2y = 0 whero y(D) = ¥() ~ 0 and y'({0) = 6

- L mEE—t -

e

Tt R LT L R e



10,
11.

12

. Find a Fouriar eries to teprooct x —C Ko : Menee sk ther
_1 ot o1 1.
12 _2 22 32 41
Express fix) = x as & cosine half range eeties m 0 = x < 2.

The acceleration of a moving paticle af any time t s given by

-3
d*r

if
- -
(=0, v =0mmd v =1L

Find the angle between the normals to the surface xy = 2% at the points (1,4,2) and
{"3':1_3|3}

13. Pind the wotk dond in moving a partE-cle once round the circle & + ¥ =9, = = 0 under the

i4

15,

14

. - — - > —* hed
force field F givenby F={2x—y+z) i+ (x+y—2z") j+ (3x -y + d2) k.

) — ¥ . . .
. Evaluate ﬂF.n ds whete @ i3 the upper side of wriangle with vertices (1,0,00, (0,1,0),

{0,0,1} where F= {:L—h}?—i—{x +3y+z) T]?_'_ (5x+ ;.-'}I:*.
State Gresn's theorem in a plane. Using Green's theorem find the arca of 7 + 2 =%,

: o - b 'y
- Verify Stoke's thebrem for F’ =(2x —¥yi—y2® j—y'zk where s is the upper peri of the

sphere x™ 4 ¥ + 2 = g% and ¢ is its boundary.

— -+

. — —
Verly Guuss theorem for F =y i+x j+z> k over the rogion bounded by x* + v = 2",
z-Oandz=h '

EE L

= 120ms 26— 8sin 26 + 161k, Find the vélocity v and displacement r st anytime t |

b KF 2 11 = " TEg KL TR [ e e =

- IAmITT
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Examination Control Division Programme | glﬁicm i Pass Marks | 32
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. . Subject: - Mathematics 111

L.andidates aro required to give their answers in thair own words s far zs practicable,
_ ¥ Aftempt AR questions.
— < Al questions sarvy equal marks.

¥ Avsume suitable data if necessary.

W bbb
: a2 al
L. Shew taat i A =—({b- a}'l.
2 a b ﬂ|
ih b b wf

2, IfP and Q azc two orthogonal matrices of the same urder, prove that thair prodact 3 also
= ' orthogonal,

-1 2 -3
— 4 1 0 2
3. Reducing to normal form, find the jank of matrix o 3 0 4 -
01D 2y ks
. 2 -z :z
= 4. Findthe eigen valaes mme sigen vactors of the matrix 1
S S .
- 3. Find a Fourier scries f'ur_ﬂ_’x]=x3, K,
5. Find the halfrange sine series for the finction fix) = ¥ far 0 <x < o
- 7. Find the Laplace transtorm of
i) tfca_sat -
by ot
- 3. Find the Inverse Laplace mangfarm ol
i a} ——=t :a hl
— (3— 35" = 4)
i+ 1
, 5) oy 2t
_ 57 +2)

7. IZL{t)} = F{s), then prove L{e™ {{t)} = Fi{s - al.




i

Atk

e HES

1

10. Use the Laplage transform (o solva Z ¥ +4d—?+3}r =e, w0 =vi=1.

2

dt

1. The posiien vestor of a moving parmicle ar any tme t is given by
ek = —+ —+
r=( < i+(81-3) j-(21* —6)k. Find the velocity and acccleration act = 1. Also
find thair magmitides.
12, Define divergence and curl of % . Prove that dis{Cuzi W j=0
13, Bvaluale jF_dr where F=Z | =¥ j+ }ri acd C is the arg of curva, x =12 +1, ¥ 2,
; .
e=1I fromt=Iwl=2
o — - -+ —
14. Evaluate |_[I' nds where F=x i-vJj+zk and 5 iz the an®sids af the lageral surface of
=
sireular vylinder, x° + ¥ = 2" betwesn plares z =1 and 7 = 4.
X.Z- },:,
13, Use Craen's theorsm to find the area of ellipse, — + " =1l
a2
. . - ™2t ST . )
16. Varify Stoke's theorem for F=x i=-2° i+ vk over the plang surfacc x + v + 2 =]

Pving ia first actant
iR

El Ll

Verily Gauss’s tiearem Tt = 4x i—2y j=z°k taken ower the region hounded by
A .

¥ i-':-'-al-,z—-ﬂsmdz=3.

rTT

A -

_

1

1

]
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Candidates are required to give their angwiets in thelr owm words as far as prasticable.

Attempt Al questions. _
The figures in the margin indicate Frdl Marks. -
Assumia suitahle data i mevessary.

4) Explem the phenommon of Resonance in paraltel RT.C circuit and derive expression for

resonanee: lrequency.

by Ex the cireuit shown in fﬂHﬂwing figure, find the Toop currents i, Iy, iy att = .

]

v

2. a) Fmd vt} for t > 0 in the figure below wsing classical method.

b) Keeping the switch clased for 2 long time, if the switch is opened ﬂtf = 0 in the circuk
shewn in figure below, find expressiun for woltage across capacitor in the gircuit shown

[ 0O vl

20

15v —Lr [

in below nsing classical method of solution.

AH

ERY.

£

IH

[5]
(8]

3

%

ST




3. a) lsing Laplace Trensform method, find the current and voltage acrosy inductor for 1> 0Hin
the circuit shown in figere below, [#]

20Y

by Using Laplace tansfurm method, find he !mp currents i, and iz for t > 0 in the clmooit .
shown in the following figure, _ [8]

7 R=V7F

L=1liaH

4. a} Forihe 2-port network shown in figure below, find voltage rafio transfer funclion, Gy {$)
and transfer admittance, 72 {5}, [8]

SE .
I ““‘1?—— 262 la

.-H_.j

T | N T 1 S——
Q2

¥ .

|

b) Obtain Gigonometric Fourier scrics of the waveform m figure below and skeich the line
SpeciTa. o [3]
i}

N 1 3 ot
2. . 2= 4n
5. a} Forthe transfer fanction below, draw the avymptotic Bude plot _ LI
Gisy= 20{;3 + 5}
S{s+ 200" +80s+ 2000
b} The ¥-parameters of twe TPNS are given as: o [8]

/4 ~5/4 /3 —1/3] '
d ] | cerics.
[_”_4 _3;4} an {—.13'3 173 J If these hivo TP‘NS are conncclcd M 3cTcs .What

will'be-the equivalent Tmnsmission parameter of the combination?

\:E_:'. . HA
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Subject: - Blectrical Circuit Theory (EE501

¥ Candidates are required to give their answers in their own words as far as practicable.
v drtempr A cresstions.
¥ The floures in the margin indicate Full Marks.
¥ Semi lag paper will be provided.
¥ Adssume suitable data if necessary.
1. a) Inthe given circuit determine voltage actoss 16} resistor using mesh analysis method.
=20
0N T T s |
= 40 thy, W,
-—
2 32
¥ +
AQ Vi E 10
NE -7

b) Explain the phenomenon of resonance in RLC serics circuil, Derive the expression for
resananl frequency, bandwidth, hall power frequencies and quality factor.
¢} Derive an expression with necessary diagrarns for resomance frequency of 2 circuit
consisling of a coil in parallel with a capacitor excited by a sinusoidal AC voltage.
2. a) Inthe network shown in figure below the switch is ¢hanged from ato b at t =0. Show
v . .
- = -—— und iy, =4, Also find the veltage across C,
R +R; +R,
Co, Ca, Lyunid Ly at 1 —OF

thatatt=0" 1§ =i, -

b) Switch in the cireuit is suddenly opened at t = 0 after steady state has been Teached in
the closed position of the switch. Use classica! method to deterinine the expression for
voltage across capacitor for t = (.

Velt)

|6}

[of

{4]

[5]

]



3. a) Tnthe circuit shown switch is opened for a long time and then it iy suddenly closed 2l
t= {). Ohtain the expression for current through inductor foe ¢ > & Also cateulate the
voliege across inductor after 1mSac. [Use clasaical method] [8]

3052 )

0.5H

|.__"P:ﬁv F(‘t -

“__{T' OV
by Using Laplace trapsform method, find the cument iy and iz for ¢ = 0 in the cirowit of
figure below, {8}

=0 1002 1H
' et
joowiE 1042 - .
. 100}

4, a) Inasenes RILC, as shuﬁ in figne below find the valuee of current for t = 9, also find
fhe vohape across eapacitor for L 0, using Laplace transform method. [6]

it

by With necessary circuit diagram, obtain the equivalent ¥-parameter if threc fw-poﬂ _

networks are connected in paradlel, : f4]
c} If the two port network, shown in ﬁgure balow is tecminated with & 203 resistor st port '
2 then for this rerminated network Ernti }?]Epwing netwaork function. {1 Gy, {i) =n I8
|} f
I.é-—i;\f L 2
i h ITs M T T‘
501
v, Va
- '2,

ll

-



5. ) Bketch the asyroptotic bode plots for the transfer funetion g‘vén by

S+ 10}

MR = 8
® S(S? + 58+ 43(3+ 409 Bl

b) Find {he IGgonometric Fourier series fir the given waveform shown and alse skelch
the lne spectram. : [8]

vil}

¥x
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Examination Control Division ; rrogramme i EEII BEX, [ e Marks 32 |
2068 Baiahakh' :*FearH‘nﬂ' O/ ,Tune "3hs |

.Bub;ecf 'Eléc,mc Circuit ] ThEGI'}’

- e— —— = —_——— —_— . - - . T

¥ Caadudakes arc required to pive their answers in their owo woeds az faI ax praLULah]':
v Antewpr AN questions.

¥ The figuves in the margin indicate Full Mariks.

v Xemilog prapli paper &% attached kerowiith,

Y Assume switable duta if necessary.

ot

. a) A 50D resistor ks vommocted in serics with a coil having resistance B and indectance
L, & capacitor “C" and 100% variable [requency supply as shown in figure below. At a
frequency of 200fz, the maxiooum cwrrent of 0.7Amp flows through the cirewt aod

vattags acrass the capacitor is 200, Dotermine the value of B, L, and C. 15}
Coil
P S
AWM )

R L c

e
' LY
b} .prld.m the phenomenon of resonance of a parallel ac circuit and hence dn:nvc the
. expression for the resonymt frequency. r - AL

2. a) The switch has been npr:nLd for a lony time as shown in figure bclc-w At orne £ [t

is suddenly clesed. Att= 07, find current through inductor, voltage across {:apﬂmtﬂr -
charge across capacitor, current and voltage across each resistor. 8]

. (
e 2F - 17
T 1oo0v % R
b} ALt =10, switch is closed 1 ]ﬂ the circuit of rg_ur:: below. Find the V{t) and i{t} using ] ,_f:'”
claszical method, . . _,,:__[._E] =
- T e ;Tf,rr . 1

. < ) e
—— _)(7 ’ i g &
i=0 k2 T s
A 2082 2063 valt) |
W\a’- . ' Lopl?



Lind

3. 4} In a series R-L circuit the applicd voHage s (1} = 17 sin (10% +g} with B. - 248,

= BOIH. w(t) iz applicd at t = {0 Ohlain the particular selution for correne i(t)
through the crrenit. Assume zero initfal cureent theough the inductor. fUse ¢lessical
mmethoi].

by 1n the network shewn below, the switch iz clogad at t = 0. With the netweork paratmeter

1'[](.:'1'|'r_" =1 9 R l) ) ]GQ
‘ . @ e b

values given, find the expression for )04 and i{f) nsing Laplace transform methed,
The metwork is in energized before the switch is closed.

+ 5 102 1H 1H J

4. a) Sketchthe Bude plots far the transfer function given by

k)

10{5 -+ HI}

M5
() [ TR 408N 435+ 4)

Tha piven ﬁg'ﬂ'rt'-shuw:; a voltage waveforn in the fonn of a train of iscscolos
triangles. Tetermmine the Fouricr serics and plat the line spectrm.

A ¥{t}

Vi

>t

.. ) For the fwn port network shown below, f nd the drjving pomt impedance of port one

anrd the vn]Lage ratio transfer funmEm

. o .. .
Li[S) 3T 1H .. _ 0%
’ 16 -4
Y Y Pk

182

— 2

Whal do you understand by frequency tesponse of nebworks and hence highlizht the
role of complex frequency o stndying the frequency response.

With necessary circuit dispram, obtaln the equivalent Z - paremecter 1F three two port
nctworks wre connccted in series.

W

1]

—13

3

.-

1

. -}

1
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mc:hntm S0 [Yesr/Pert [BI7 - (Time i 3hm.
Subjecr E]e:c:tnc Circuit 'Ihemjr (EE 501) .
¥ Cnnduhtcsartmqulmd to giva their answers in their own words asfaraspmﬂhcable
v Adtempt any AU questions.
¥ Thi fignires in the margin indicare Full Marks.
¥ Aszume multable dita if necessary. o
1. a} How does résomance pecor in RLC series cireuii? Define balf power p-:.i_ms and
bandwidth for a series R1C circuit and derive the sxpression for them. {37
b} In the parallel resonent ciccuit 25 shown in the figure elow, fAnd resonance
frequency, G factor imd band width, ) : N
2. q
b} For the circuit shown in foliowing figure, use classical method w0 find the current in
the inducior for =0, ;'Rj
101
r
3. a} An exponential voltzge v{1} = 27 is applied &t time't = { 1 2 serics R-L cireuit
somprising & resistor R = 102 and & inductor L = 0.25H, Obtain Lhe particular selution
for current i{L} through the cireuit, Assune zero initial current through the inductor. _
Use classical approacl. . . i




4, 8) Using lapiace trnsformation technique, find the expression for current i) in the
network shown below for 17 0 wiien the switeh is closed ot ¢ = 0. Azsume zero initiaf
charge avrass the capacitors.

14

0.5F

b} What do you 1mderstend by a reciprocal two port nebwork? Derive tﬁt mndﬂmn for
reciprocity in terms of y-parameters.

c} Find the Z-parameters in the network shown betow and alsn check for fis reciprocity
angd sytemedne iy,

Y iH Vs

].J¢_ —r . _uz.'
5. &) Sketch the asymptotic  bode plots for the  transfer  function miven by

257(S + 5)
NiS)= .
& (57 + 225+ 403+ 107,

b} The following fHeure shows a vellage waveform in the form of a train of isosceles
triangles. Determing the Fourier sevies and plot the Yine spoetrum,

v
M

1]

Wil =

Ead )

{6]

147

&3

5] -
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Subjm.f 1_.]...-Lh {thlTIJLnr“

.

Cardidares zrs requited W gisve thelr @imeers in aar own words 48 far a3 poaclcable,
Afteanpd sy Fiee puestions, -
The fpwras faihe watrgin flicets Futl Muckd

Semleg aroph paper will be provided,
Assume cuitalie dara if necessars.

LN

SR

ul Diefine hall posver poinm and kandwidih fog w geries RLC cirzait apd desive tbe
expressicn fior thom, Foow bs the bondwidth affected by gualiny facior of the cheuit?

b The switch has bees onen 1"'*31' 4 leng lr'rng time in fhe cienisshown below 208 st =1

iliw sddoeiy LJ’.:ISLIL Fimdi, = Gige 30 3 lw T W, Y0 Yoo, Fwp AT TN,
_ _,_&- oAl .
- '\'W\l\,i_i___ . a— - em——
20 iy R
g =32 p—1Y
10V T ] ]
* AT E::“: i

20wy Btho e mesh nebwors saovn o the Denre below, e swdich im elowed at | - 3, Fiad
the mesh evgreniE LD and 141 s shown, sed the cepeetior volluge vl |Lise
cligsicad aopraach]. |

i 1R )
. —["- — ‘}——ﬂN\-"—"'ﬂ'\J— T— —]l- :
ety T wti— - -
S - L ) 10y = | wr o 2R
L hE T

B An expensniiai voltage v - 2067 s swrddenty appiicd al time t = 050 a series RC
cirdt with B = 19, C = 0237 Olwain the pardealar -v:h.‘tfn 18] dn ke ciresi.
Azsme 2o nitial chacge aceoss cupacilor, (U se classicat foethel | -

-

C30a) Imthe given cirewst below, swilck 5 i closed act oo 0 md s(Ter 8ms, the sadeh 35 3s
LLLFLJ Find the complete expression for enment m the interval i < 7 < s and
= A, Use Laplace Transivrm approach.

o
T _'{_,_, Py o — AT -
r. L-= 03 _q{_‘]_. ’-:I- iz
| J_ 16161 =
FREA i . :E;"__ =
f C o 30aH

(7]

4]
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51 The ‘citelit showi belows s 00 steady atatc win svinh °% closedl The wwitch is
ongned ag t-- 8. Using Laptacs Transforon method, Gnd i 00 in the circaiz

U= s R S A
p— "J““R’:‘*_“F L L } Where
+ A Coey veld W=FRa
] Lo .3

A up For the given 2-posl network shown in figare below, Bl the voltage ratio tansfer
© Juncifon. '
- —— AT
Loy 1 Fe—] T es2
o — | — . H 5 Ea8
e L e T L Tis
IS 1T - 3H i WS
o -
i r '
1 =l
L SR S L"
o) Whet dowou understand by poles ard zeron of & nelwerk iwoclon? Stale thed
sigpificane nanalvzing the fine dums's reuzonss o7 2 nemwerk,
ol Determtios Ui cquivhlon Yogaraneles 1 G0 port MWetworks aoo corneeted nparatiel,
502 Ubtzm e T oand Y preametorn of ths E]ver' 2-port nilw ot shoewn o Lo ID'r‘-.itg flaure,
Alen checlk Do the =y "'|"t-"*|'\l' ST {1: L-\_,l'._,ll_,Il_I 1I'j- of the petvierk
Y T P
[ a 'l'
1
: ] ,_,_I,H_L_é [ ,.__FHL*J_L _.-.;1.._@.'2
A L oo gl "
. e, = 1
'1|r.": . :_-'-: i "’rk
i o ; '
'!Jgr'—' S S e e o AT
by fthetch the &S}'H‘"_-IE'IIL Pode ﬁlnt'-: *u:n thaty ar]“ﬂ” function iven by
®=— _2':'{5—5]_ e
S(ST 4 28+ 10WEE £ 21 + 20)
- tomy For the aetworle showm below, find the 2 111_,-:] B par'anr,[.e moand sl tied the m:‘mum
iz neitker reciprecal er symmetricel. :
H 1€ if 1
PO i——mwhu—Ha-p—----uuw~ — ’__,i-_, 1.
J; Egte) LR =319 2
=
L S
.o - Lo — o e———y
B The nevwork of feere shown below hasg an appbicd wolings of w(f) = (40 sin al + 31
sl Bod) volts whese o — 560 tadfs. Fing e corrsn cespense and honce the aveings
AL,
P e
- —-"'J*WIIL‘*'—.'E———-‘FH_H'_K_}"‘.___ r} 1 __
.99 AR | ;
Vt) ; . 9821 '
v

{51

18]
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Subject: - Electnic Cireuils 11
Candidates are cequired to wve theis angwea;s in their awa mords as far as pracdeable.
Atrampt any five questionsy, _

The flgures in the margin indicare Fiell Macks.

Seruilog graph poper will b provided.
Apseme switable data §aecessany.

LAY

1 &) Using megh wnalysis, determing she yaluee of ¥y o thal the curtenl through 300 resislor i3 6,74
Avrepr ae shown io the [ollowing figure. . -

6764

&

Wy

) Mention he impotuice of initial conditens n the sirénit analysis. Draw the equivelent
© o circuit showing the initizl and final coaditien for inducter and capacitor.

st Vo
¢} Inthe given circuit, swiich ¥ is cloced at time ¢ =1 Find ,{0°), #(0°), d‘l;“ ) and “13;0 )
: : _ ¢ t

Vo st + ) -

2. &) Inthe given civeuit, after the switch bas been iu the open positon for a long time, it is closed .
at [ — 0 Find the vollage soross The capacitor using classical method

Ry

Lea{ A | ' S
3 gD —e 1F . 1—-0

Iy In the nelwork. shown, te swikeh is closcd at t = 0. Find the eorrent supplied by the source
esing Laplace transtoren msthed,

10y

(4

[4]
(4]

i3]

{&]




b}

b

a)
i}

)

by

o Moty b i i T Col b e o e i i DI Mt
L T L nl by - T . .i‘.l.{” -

With the switch-3 in position I, the circuit shawn below aitains equilibdum. At tine t =10, the
switeh is rmoved to position 2. Find the voltags actosy M0 rasistos, (TJse T aplacs tremslemn
methrul} ' :

Cz F

. o _uF
_ [;1.{ g J ” _)TL
1ons T . %‘mm T’G. = IuF MO "i‘}

In the circuit shown below, swileh 5) s closed o { — 3 and 5y k2 opened at ¢t = 4 msec.
Drelermine it) for t = 0. Assume that indoceer iz initially de-energized. (Use Laplace mathod)

5 00
It—ﬂ Sg

faliiel L= 4 myes "

LY

0111

Find the exponential form of Fourier series for the given Saw-tooth wave,
£z}

2

- ' — - —
—Jﬁ -1 M 0 Ly 1[/?1 2 V} .
= kT - - - -!'é .l- - - .. - - - --

Find the surrent satio and voltage ratio transfer fonerion for the setwork given. .

3
— AN

.—a—Lnruﬂ- . 2 .
R H J_“]JEIE'TILA Lt

Vi ' Yi =
3 HE R

ar

1

S(S+ 3
(S8 - 13416y

With a suitabla example prove that the forced response of 3 network depends upon the nature
of input excitation while the natural response never depends upon the input excilation,

Sketch Brale-plot for the tTansfar fanction given by G{5p= 10

Find the tramsanission and y-parameter of the two port network ziven in the fullowing {igurs
and also preve hat the netwerl: is nefther reciprocal nor symmetrical.

I .
Weite the state varable foraulation ol thy sireit shewn,
C
v, L : {J)_J: v,

FE

(%}

4}

(8]

(3]

[%]

e

(B

(3]
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. (Subject: - Tieetrie Ciroutt {1 (BGS27EE) *
v'* Candidates are required to give their answers in their own words as far as practicable.
¥ Attempd gay Five quertions.

v The flewres in the margin indicate Fulf Marks,
i

Assrme suitable date [ necessary, ©

Fot .'.I..-‘--I.E: .- o i
l. 4} Find the cierent in each Brandit %g
g R
e
Loy (F
I

b) Inthe network shown in figure below, a steady state is reached with switch apen. At
=1}, the switch is closed. Determine the value of V007 and V(0™

N 1002 v,
AL i -y
5V ?]z
T L

...: ._fi'

2. ) Using classical method, find the expre jon for the carrent supplied by the source in
the netwedk shown in figure, Also find the Gime laken by the sourse current W reach
25ma

]

h) LUsing Laplace transform method, fing the coveet Wt for =0 in the circoit shown in
the figure below.

iy 1=

12%

—

3. a) Using classival method find the expression for current through the inductor Lor 10 in
the cironit shown in figure,

2v
: ) +] =
“H T
iy

5}

[E}:

(8]

[$1

[8]

e




NPT

-

b} Using Laplace transtonn tusbed, find the expression for cwrent through 260 resiscor
i for t=4h in the circuit shown in fpere, _ (8]

;gf in 0.1H
y—pipen( T ‘—vmﬁm
E_—-]

4, a) For the two-port network, find the current ratio transfer funclion ay well as voltage
retio transfer function. W 8]

X
. b} Tind the trigonometric Fourier seties for he waveform showr and alse sketch the linc
| speGinL (8]

5. a) Sketch the asympiotic Eudc:plut for the transfer function given by: {10
Tts) = . {5 +100
S{S% + 554 41(S +40)
h) FExpress transmission Jine parameters in rerms of Y-patameter. (6]
6. a) Find the Z-parsmetet and T-pacsmeter for the two-port retwotk given in the following
- igure. 2 [8]
iy -

o 3
b) Obtain the state model of the network shown in following figure. [8]

|

£y



