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23 TRIBI{WAI{I.'NTII/ERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071

., _ Subject: -ElecticalBng;ineerlng.Nlatenal @rs02) :

r' Candidates are required to give their ansrters in their own words as far as practicable.
{ AfiemptAll Eresfions.{ I-hetig4res tn tlw margin indtcate Full Marks.
{ Assume suitable data if necessary.
I Vatt*lls oloornnrlnty u# oltcrants are gtuen btw.( tv|orsafetecfrotr,mrrg.Trl0d lcg, lev=l.flfl{ ffi.55*10'Y' *=t-:lgrlTBt/k;{ tuafinW gf sitkon+6;t7-g}&gsaTTof/m
{ nrl.AS*tff/qrf lor sittun; t*tgSAnflus/rot Wx){ yr*X, crflv.s(ot $Ut}; -i^*.Ozzrtfiln4

l. a) What is Thermionic emission and work function? Derive the Richardson's expression for
the thermionic emission for Schottky effect. t8I

b) Consider two copper wires separated only by their surface oxide layer (CuO) of thickness
3 nm. The surf,ace oxide layer offer potential barrier of height l0eV to the conduction
electrons in copper. What is the tmnsmission probability for conduction electnons in
copper, which have kinetic energJ of about 7eV? t4I

2. a) Define lattice and basis of a crystal and draw a noat diagram of body centelpd cubic
structure of chromium and determine its packing density and state its co-ordination
number. 12+41

b) What is an effective mass of a {iee electron? Show that effective mass of a free electron
is equal to mass of free electron in vacuum. [1+3]

3. a) What are the different types of polarization mechanism in di-electric medium? t6l

b) Describe how thermal breakdown and electromechanical breakdown results in dielectric
breakdown in solids. t4l

b)

Explain dep'e,nning method of demagnetization. If you place graphite in a non-uniform
magnetic field what will happen? [3+31

What are magnetic domains? Explain the behavior of magnetic domains in presence of
external magnetic field. [t+3]
What is Meissner effect? Explain in brief about typ€J and type-ll supercondtrctor. tSI

Differentiate Non-Degenerate and Degenerate semiconductors. t4]

In. doped semiconductors, carrier concentration and drift mobility both are highly
dependent on temperature, justiff. t61

Compute the intinsic concentration and intrinsic resistivity of silicon at'27"C. Given

that: mc* - 1.08me p: 1350 cm2A/.s mh* = 0.6m" F{, = 450 cm2A/.s t6I
Where, m.* and m6* are effective masses of electron and holes rcspectively and p. and p
are elecfion and hole drift mobility's respectively. The band gap of Silicon : l.l eV

Find the resistance of I cm3 silioon crystal doped with arsenic, the doping density is such

that every Arsenic atom sites every lOe silicon atoms. Atomic concentration of silicon is
Sxlff cm-3,.n;='lxlOlo c[l-3, Fo = 1350 cm'\rls-l *d tn:450 cm2vls-t. Find the
resistance if the above silicon sample is further doped with Boron, the doping de'nsity is
such that every Boron atom sites every 106 silicon atoms. t8]
Prove thar the position of Fermi level is riear the middle of band gap in pure silicon

t6l

b)

Eram.

4: a)

5. a)

b)

6. a)

7. a)

b)
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Subject: - Electrical Engineering Material (88502)

,/ Candidates are required to give their answers in their own words as far as practicable.
{ Anempt All qucstions.
{ The/igures in the margin indicate Full Marhs.
r' Asiume suitable data if necessary.
! Volues of commonly u*d ronstants are glrrcn betow.
{ Mass ol ele*rcn tm2s!.7*Tgztfn' 2ev*1.6*loleJ
{ h=6.65*7fsts; k,7.38*7U23J/k;
r' Permlttfuity of si licon=e6s p 7 7.9*8.85* 7O'2 F/m
{ nr7,45tld0/cm3 lor sil6on; pa=l3S0cm2/v.s(ot 300K)
{ yx=45ocmz/v.s(ot 3A0K}; Nr6.022*td3/mA

\
1. a) From free electron theory of metal, show that E-K diagram is parabolic. Also show

the energy of electron in a linear metal is quantized. 
\

b) Find the wavelength of an electron accelerated by 100V.

2. a) Explain with neat diagram how energy levels are filled and different energy bands are
formed when N numbers of Lithium atoms are brought together.

b) Calculate the lattice constants, face diagonal, body diagonal and packing density of
body centered cube (BCC) crystal unit cell.

3. a) What are the different types of dielechic breakdown? Explain any two of them.

b) Explain mathematically how relative permittivity is related with electronic
polarizability using Clausius Massoti equation.

4. a) A crystal of iron created magnetic field around it but a piece of iron doesn't why?

b) How hysteresis loop plays an important role in classiffing magnetic materials?
Explain.

5. a) Defure Critical magnetic field and Critical current in a super-conductor with
mathematical relation involved.

b) What is reverse saturation current in pn junction semiconductor?

6. a) Derive the Einstein relationship showing the relation between electron diffirsion
co-efficient in n-type semiconductor and electron mobility.

b) Explain how PN junction is formed when n-type and p-type semiconductor are brought
together. Derive the relation of built-in-potential of a PN junction.

7. a) Calculate the resistance of pure silicon cubic crystal of I cm3 at room temperature.
What will be the resistance of the cube when it is doped withlarsenic in 10e silicon

. atoms and I boron atom per million silicon atoms? Atomic concentration of silicon is
5*1022 cm-3. Use other required data from above given list.

b) Aql-type semiconductor doped with 10r6cm-3 phosphorus atoms has been doped with
l0'ocm-'boron atoms. Calculate the electron concentration in the semiconductor.

t[!f*

14+41

t4l

t6I

t6l

t4l

t6l

14I

t4I

t8l

t4I

t6]

t8l

t8l

l

t4I
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1. a) From the expression E5 = #,Or' + hr? + h.21, define number of states and density

Candidates are re'quired to give their answers in their own words as far as practicable.
Attempt A!-l questions.
Thefigures in the margin indicate Full Ma{fi.
Assume suitabie data if necessary. 

l

h = 6.624 x ll|3a lS; I ei: 1.6 x lo'teJ
k : 1.38 x lT'2iJK; ni = 1.45 x l0t0/cm3 for s;
pn= l350cm2 vts-t @t 300K); lth:,450cm2 vtst1at 300K)
€: 4€,: 11.9 x 8.85 x lTt2 F/m; Eg == ].let,
N,E: 6.624 x lT2s /mol e: 1.602 x lTteC
Mn,= l6g/mot (orygen) Mass ofphoton = 1.673xlT27kg
Velocity of light: 3xld m/s

of states functions in quantum mechanics. perive appropriate expressions for thern. 
.

b) The mean speed of conduction electrons in copper is 1 .5x 106 m/s. The cross sectional

area cf scaitering is 3.9x10-22m2, Estimate the drift mobility of electrons and
conductivity of copper. Given density of copper is 8,96gicmr and the atomic mass is
63.56 g/mole. 

I

t6l

Show that effective mass of an electron inside the crystal is inversely proportional to
the curvaflue of energy with respect.ts wave number ipu.u. t6]

Copper has FCC (Face- centered ; cubig) structure. Find the packing density and. 
^

atomicconcentrationforcopperifradiusofcopperatomis0.l28nm. o'lAf).f r'6lP 14]

Define local field in relation to polarizatibn. Derive the Clausius-Massotti Equation
for ionic polarization, relating polarizability;with the permittivity UOl

,2

2. a)

b)

b)

4. a)

b)

5. a)

b)

t6r

Classify the magnetic materials based on magnetization and explain each of them

briefly.

What is supg.I99!g9g!"or? Differentiate between Tyle-I and Type-II supercondr:ctor.

Explain how dr-rnor dopants contribute ::lectrons in conduction ba:rd in n-tyoe

extrinsic semiconductor. Also prove that conductivity o ^: e n po; where symbols have

their usual meanings.

A pn.junction is formed at 300k. The acceptor and donor concentration in p-side and

n-side are 10r6 crn-3 and 19'' ".n* 
respectiveiy. Find :

D Built-in potential
ii) Width of deplection layer
iii) vtaximum eiectric field
iv) Width in n and p sides
v) Fermi level n and p sides

Explain the diffusion proce-ss in semiconductor and derive Einstein relation for
diffirsion process.

n0l
[ ^r-r(-'1
LJ'"J

lt0l

L2 s)

12.ij
tll
lzi
11 l
Lrj

ticl
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/ Candidates are required to give their answers in their own rvords as far as practicable.
/' Attempt All questions.
/ Thefiguris in the margin indicate Fall Marlcs.' ,/ Assume suitable data if necessary. .

r' Moss of electron me : g.t *ttr3-'kg; k: 1.38 xlf23r/K; h :6.65 x ltrials; leV : 1.6 x
.ltrIe J; ni : L45 x lTto/cmi for Si;

/ pr* 450cm2v'St 1ot 300K); 14: Ii50cm2VtSt1at 30dX);
'/ Ne:6.022 x |d3/mol;

1. a) What do you mean by barrier penehation? How the wave function of particle is given
when the particle penetrates the barrier?

b) A transmitter type vacuum tube has a cylindrical cathode, which is 4rn long and 2mm
diameter. Est:nrate the saturation ctirrent if the.tube is operated at 160"C. The
emission constant Ao: 3 * 1g+ 4ro-zK-2, work function $:2.6eV.

c) Conduction electrons with drift mobility of 53cm2v-ls-l and mean speed of
2.2 x l06ms I collides. Calculate the mean free path of electrons between collision.

b)

Explain, how energy bands are fbrmed in solids taklng the example of N number of
Lithium atoms for the explanation

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

What is the significance of Hysteresis loop? Explain.

Explain the domain theory of magnetism.

A p-n junclion is made by silicon doped with 1017 donor atoms per cm3 with silicon
doped 10i6 acceplctr atoms per 

"rn3 
ut roum temperah:re. Calculite built iri potential

across the junction and diffirsion co-efficient in both parts.

A pn junction is formed at 300k. The acceptor and donor concentration in p-side and
n-tia. are 10t8 cm-3 and 10l6cm-3 respectively. Calculate:

i) Built in potential
ii) Width of deplection layer
iii) Ma<imum value of electric field

i8l

2. a)

i4l

t4l

t6l

13+71

t4l

t6l

t6I

3- a)

b)

c)

4. a)

t8I

b) What is Meisner effect? Explain the difference between type I and type II
L2+61. superconiuctors. L2+l -

5. a) Explain about intrirrqlc Fermi level of a pure semiconductor and derive a relationship
of the intrinsicf#-ilevel assuming thaf intrinsic carrier concentration is known. l7F4f

b) Explain how carrier concentration of a semi-conductor depends on temperature with
necessary diagrams and graphs t6l

c) What do you understand by cliffusion of charge carriers in semiconductor? How does
diffusion contribute to conductivity of a semiconductor? t4I

r ;. i:i



24RE TRIBHUVANI.JNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Subjeet: - Digital Logic (U{502)

{ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' Theligures in the margin indicate Full Mar4.y' Assume suitable data dnecessary.

1. Define digital signal and explain Gray code with example.

2. Prove that positive X-OR is equivalent to negative X-NOR.

3. a) Convert the following term into standard min term. A+B'C.

b) Use K-map method to implement the following function and also draw the reduced
circuit using NOR gate.

F (A, B, C, D) = E* (0, 2,4,6,8, 10, 15) and

d=X*(3, ll, 14)

4. a) Realize the logic circuit of the following using 8:l MUX.

F(W, X, Y, Z): E. (1, 2, 5,7,8, 10, 12, 13, 15)

b) When FFn is ANDed wittr COn what will be the resulting nunrber? Subtract (26) l0
from (16) l0 using 2's complement binary method.

5. a) Differentiate between level and Edge tiggering?

b) Explain the operation of tu,o bit magnitude comparator with truttr table and circuit
diagram.

6. a) Describe different tlperof registers with diagram.

b) Illustate how l0ll data can be stored and retrieve in parallel in serial out shift
register with neat timing diagram and truth table.

7. Differentiate synchronous and asynchronous sequential circuits. Explain the operation of
mod-12 synchronous counter with timing diagram.

8. a) Define state diagram and state table with example.

b) Design a sequential machine that has one serial input and one output z.The machine is
required to give an output z = I when the input X contains the message ll0.

9. Draw the schematic diagram of TTL two input NOR Gate.

10. Explain briefly the block diagram of an instrument to measure frequency.

**:i

ll+sl
tsl

t3I

tsI

t4l

12+21

t3I

tsl

t8l

t8I

12+61

t21

t8I

l6I

tsl

Exam. Itcgrr l:r l'

Level BE Full Marks 80

Programme BEL,BEX,BCT Pass Marks 32

Year / Part fitl Time 3 hrs.
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1. Define digital IC signal levels. What is Gray Code? Explain with example.

2. Construct the given Boolean function: p : (A+B) (C+D) E using NOR gates only.

3. rsimpliff 
F (A,B,C,D) = n (0,2,5,8,10) + d(7,15). Write its standard SOP and implement

. the simplified circuit using NOR gates only.

4. a) What is priority Encoder? Design octal to binary priority encoder.

b) Design a2bitmagnitude comparator

5. Design a combinational logic that performs multiplication between two 4 bit numbers
using binary parallel adder and other gates.

6. Draw the circuit diagram and explain the operation of positive edge triggered JK flip-flop.
What are the drawbacks of JK flip-flop?

7. Explain the Serial in Serial out (SISO) shift register with timing diagram.

8. Design the synchronous decade counter and also show the timing diagram.

9. Design a sequential machine that detects three consecutive zeros from an input data
steam X by making output, Y: l.

10. Draw the schematic circuit for CMOS NAND gates. What do you mean by totem-pole
output?

11. Describe the operation of a frequency counter.

[3+3]

141

14+41

12+41

l4t

[7+1]

t4I

t8I

t8I

tt21

L4+41

t4l
*!F*

t
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{ Thefigres in the margin indicate FulI Marlx. :

{ Assume suitable data dnecessary.

I. List out t"he name of universal gates and why they are called universal gate? Relise Ex-
OR Gate using only NAND gates.-

2. Explain Excess 3 code with suitable examples.

3. Simplifr the firnction using K-map F= I(0,1,4,8,10,11,12) and D = E(2,3,6,9,15). Also
convert the result into standard minterm.

4. Design a32to I multiplexer using 16 to I and 2 to 1 multiplexers.

5. Design a 3-bit even parity generator and 4-bit even parity checker circuit.

6. Draw the block diagram of n-bit firll adder and explain its operation.

7. Write down the drawbacks of SR flip flop. Explain the operation of data flip flop with
timing diagram and truth table.

8. With clear circuit and timing diagram, explain the operation of Serial in - Serial out shift
register.

g. Define ripple counter. Explain the operation of mode-I0 ripple counter with timing
diagram.

10. Design a sequential machine that has one serial input and one ouput z, The machine is
required to give an output z : I when the input x contains the message 1010.

11. Describe the voltage profile of TTL. Explain the operation of TTL to CMOS interface.

12, What is frequency sounter? Explain with block dragram

12+21

[3+s]

isl
tsI

t8l

[1+7]

t4I

[1+7]

t6I

, Ll27

12+61

t4I
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1. Draw the general input output voltage profile for TTL gates and also mention the noise
margin. What do you mean by Gray code? [3+l+2]

2. Why NAND and NOR gates are calledUniversal gates? Illustrate with examples. t4l

3. What do you mean by HDL? Design aZ t9 4line decoder circuit using HDL. 12+31

4. Simplify tc(O,4,5, 8, 9, 11, 15) using K-Map and write its standard SOP expression. 14+21

5. Draw the circuit of 4 bit RCA (RippleCuyy Adder), using onlyb[ock diagrams. What are
the problems associated with RCA. Explain how these problems can be eliminated. . 14+2+21

6. Draw the schematic diagram of TTL NOR gate. Discuss the characteristics of TTL 74XX
series gates. t6l

7. Draw the circuit diagram of edge triggred JK flip frop and explain it. t5I

8. What is a shift register? With clear timing diagram, descri.be the operation of a 4{it
parallel - in serial - out (PISO) shift register. [2+6]

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

10. Design a synchronous state machine with the following specification: U21

a) No. of input:l

c) The output of the machine is to be set high when the data in the input is ll0 in
sequence, starting from the MSB (Use SR flip - flop).

11. With an example, state and explain the problems associated in the desigu of asynchronous
sequential circuit. t6l

12. Design a two bit rnagnitude comparator. t6l
t**
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1. Convert the following numbers from the given base to the bases indicated:

a) Qctal623.77
b) Hexadecimal

tp binary and hexadecimal
to decimal, octal and binary

Ix6]

2. Perform the
complement

State De-

with the following decimal and binary numbers using 9's and I's
l2+2)

L-',]

a) 3570-21A0 (Using 9's complement)
b) 10010-1001 I (Using l's complement)

3. Prove the following Boolean expression: 14+4+21

AB+egC+ABC=AB+AC+BC
And simpliff I1,2,3,8,9,10,11,14) and d(0,4,12) by using K-map and write its standard product of
sum (POS)

5.

6.

7.

8.

9.

4. Construct a 5x32 using 3 to 8 decoders and standard logic gate if necessary. Define the
term I8l

. Why NAND and NOR gates are called an universal logic gates. [3+6]

Explain about along with their truth table and characteristic equation.

Design a mod-10 synchronous counter showing its state circuit diagram and output waveforms.

Describe briefly the operation of a 4-bit serial in-parallel out register with a clear circuit diagram.

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

0/0

vl
0/0

t6l

t6l

lsl

ll 0l

t6l

15x?l

10. Explain with wave diagram how can you display a letter E in a CRT under 5x7 matrix format.

I l. Write short notes on: (any two)

a) Multiplexing and demultiplexing b) Gray code
c) Fan-in and fan-out, propagation delay d) Parity generator

'}*t

0ll

000
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l. What is. data absuaction? Compare it with encapsulation in C**. With suitable example,
explain the concept of class in C**. l2+2+61

'. ",/r :::__:i"' .. . .. .. Li What is the 4.{vantage of C* over C? With suitable e4..a.q1p-l,g.gxplain dynamic memory
allocation for object and object arrd;y.' ::::'i".

3. What is a default argumemt? What are the advantages and disadvantages of using inline
frrnction? Write a prograno. to calculate and display the cube of integer, float and double
number using function overloading (passing single argument to function). [4+3+3]

4. Write dov,rn syntar of operator overloading for various cases. Develop a progftrm using a
class to with3x3 matrix as a data mernber. Overload the * operators so as multiply two
matrices.

i

l3+71

5. -What.is.difference-bet"wea-overloading-"andoverriding?..W"ith'suitable-examplE'cxplain -

hybrid inheritance. [4+6]

6. Discuss about stream class,hierarchy. Write a program for hansaction processing that
write and read objecl randdmly to and from a random access file so that user can add,
update, delete and display ttre account information (accountnumber, lastname, firstname,
totalbalance). t3+7)

t J. Explain the reason for mmber fturction over-riding when using virttral function. Explain
RT'[I using dynamiCcastand typeid operators with suitable example [5+5]

8. E4plain class tanplate with suitable.example. Hoy dg y.gq handle multiple exceptions in
c+? Explain with example. 

':r r!':::':{i'i;r; :' I ': - j -::"i::j" ' 
{5+5}

.J-].,...::-.-::.-,-*',-::.]::i-.j,]:il.:.-j]:.-:1]].::j

,
t,

' 
t"tt"'' 

':- :,;" .'*: ' 
;

, ' ." r..; '6;'

"' r::'r-i :i.i 1; "'r*_ "_' -W
,1:.".1'',

j ir"

,'-.,4$',14*
'-1:l *.':.r:,1.iF; 

-

+++'-t ilr':
,,,S.
.1.

.'

_."-;:.^,
".qS .

:
{.

:+;;'r.
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{ Assume suttable data tf necessary.

l. Write down the limitations of procedural programming. Compare procedural and
oriented programming. Write program to find prime number in procedural and
oriented waJs.

object
object

2. What do you understand by friend functions and classes? Explain with example. Write a
program to add members of objeots of trro differcnt classes.

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

4. Explain the binary and unary operator overloading along with their syntax and example.
Write a program to add two matrices by overlohding the + operator.

5. Explain the construcor and destructor invocation onder in single and multiple inheritance.
Also show how a parameterized base class constructor is calted when derived class object
asi created. Write a pmgram to create classes to represent student, teacbing staffs and non-
teaching staffs from the base class person. Use proper members in the classes to make your
program meaningful

6. What do you mean by manipulcors? Explain different manipulators available in C#.
Write a program that stores information of a students in a file and display the file's cont€nt
in descendingorder according to their marks obtained. ,

7. What are virtral functions and pure virtual functions? Explain abstract class and its use.

t \Yrite I prograri having shrdent as an abstret class and create deriv€d class such as

Engineering Sciencc and Medical. Show the use of virtual functions in this program.

8. What do ygu un<lerstand by function template? Write down the syntax and usc of function
ternplate. Wrirc a program that will find the sum and average of elements in an array using

function templates.

[2+2141

L4+61

[2+2+61

[4+61

lt +3+61

[4+6]

l2+2+67

[2+2+6)

*+!t

;t
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I. What are the benefits of object oriented programming over procedure oriented
programming? Describe the features of object oriented programming. What is the task of
constkeyboard? L4+4+21

2. List the feature of C*. What are constructors, write their use and explain using an
example. [4+6]

3. What is dynamic memory allocation? Write a C** program to join two strings using
dynamic constuctor concept. 13+71

4. What is the disadvantage of using operator overloading in C++? Write a program to
define a Class Distance with necessary data members and functions. Then overload the
relational operators to compare the two objects of Distance class. [2+8]

5. What is a protected access specifier? Write a program with three classes students, test and
result by using multilevel inheritance. Assume necessary data members and functions
yourself and progam with input information, input data and calculate marks total and
display result. 13+71

6. List the features that are used in formatting the output. Explain each with example. t10l

7. Why do we need virtual firnction? Explain with suitable example. What is pure virtual
fi,rnction? What is the task of reinterpret cast operator? 16+2+21

8. Explain the importance of function template with suitable example. How default
arguments can be used in class template? What are the tasks of try, catch and throw
block? 

{.,r:F [4+3+3]
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What are the characteristics of OOP? How does the OOP differ from POP?

Using object oriented technique, write a progrum to create aclass vector
that reads integer number. Perform vector addition by passing object as

arguillent and returns the object as result. A vector is a class with array as member..

2. What is the significance of using inline function? Describe with suitable
example. What do you mean by default argument? How can you relate
default argument with function overloading? Describe with suitable
example.

-3,. DefinC constructor and destructer. WritE down different types of
constructors with syntax. Create a class mdistance to store the values in
meter and centimeter and clas.s edistance to store values.in.feet and inches.
Perform addition of object of mdistance and object of edistance by using
friend tirnction.

I

4. Why do we need operator overloading? How can you overload operators
using member function and nonmember functron? Write a prograrn to overload
relational operators (=1, !=, ), (, )=, <=) to compare complex numbers.

5. How do different types of derivation affect the members of class? Write
down the types of inheritance. What kind of problem is encountered in
multipath inheritance? Write down its solution with suitable example.

6. Write down the different techniques for formatting t/O stream with
example. Explain the different errors encountered during file operation.

7. Explain the need of virtual function with suitable example. Wtrat do you
mean by run -time type information (RTTI)? How dynamic cast and

rypeid operators arc used to achieve RTTI?

8. Define class template and t'unction template with respective syntax. What
are the different exception handling techniques in C++? F,xplain with
appropriate example.

t 3+2+5 I

1.4+2+41

I2+2+61

t 2+3+51

12+2+2+41

t5+5 I

15+2+31

15+2+31

,1. *,t

l

1

I

I

I
n
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'/ Candidates are required to give their answers in their own words as far as practicable.

- 
/ Attempt fllquestions.
'/ Thefigures in the margin indicate Full Marks.
/ Assame suitable data if necessary.

Cortrpare C and C+r. Write down different features of C+r with example for each. [5+5]

What do you understand by the static data member and member functions? Explain their
use in.the program. Write a progmm that uses static member functions and static data
member. 12+2+61

What do you understand by default argume,nts? Replace. the function with default
argument with function overloading. Write a program to find the area of triangle (when
three sides are gtven) and area of rectangle using function overloading and default
argument. . 12+2+61

What are the overloadable operators in C#? Write down the syntax for operator
overloading in different cases. Write a program to compare the magnitude of complex
nnmbers by overloading .,, and - operators. t2+2+6J

Explain different tlpes of access specifiers used in inheritance. Explain the case of
arnbiguity in inheritance. Write a program that shows ambiguity in multiple,inheritance. 12+2+6)

What do you mean by stream? Explain different stream class for file input/ouput. Write a
program to display the ouput in pyramid from aq follows: . 12+2+61

-t
Ar,t

lAB

ABCD

What do you mean by polymorphic class? What are different RTTI mechanisms in C+?
Write a program that shows both RTTI mecha',isms t2+2+61

What do you mean by templates? Write down the syntax for function template and class
templates. Write a program with a clasi template to represent array and add rpember
functions to find ma:<imum, minimum and sort the generic array. 12+2+6)

**rl.

4.

5

-6.

'':. .

_8.
I

,'
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L What is encapsulation? What are its advantages? How can encapsulation be enforced in
C++? Write u progru* to create a class LandMeasure that readsRopani, Ana, Paisa and

Dam as data members. Write a function to pass two objEcts of type Land Measure and

return their sum. (16 Ana = I Ropani, 4 Paisa: I Ana,4 Dam: I Paisa) t1+l+2+6]

2. What is function'overloading? Use neu, and delect operators to store n numbers
dynamically and find their average using casting operator. What are the things we should
remembqr while using default argument. Explain with an example. [2-r5 +3]

3. What do you mean by friend function and friencl class? Do friends violate encapsulation?
'Write a program that can store Department ID and Departrnent name with constructor.
Also write destructor in the same class and show that objects are destroyed in reverse

order of creation with suitable message [2+3+5J

4. List the operators which cannot be overloaded. Why does the overloading of binary
operator with member firnction requires only one argument? Create a class having an

array as mernber. Overload index operator ([ ]) to input and display the elements in the
ffray. 12+2+,61

5. How do you access overridden members of the base class from a member function in the
derived class? What is the problem faced when using multipath inheritance and how is it
solved? Explain with an example the order of constructor and destructor invocation
during multiple inheritance.. t2+i'-31.

6. What are the primary trade offs benryeen static and dynarprc binding? What is pr.re virtual
function? Write a firnction template for the function power( ) which has two,parameters
base and exp and returns base"*P. The type.of base is the parameter to the template and
exp i3 int. If the exp is negative, then it must be converted to its positive equivalent. For
example 23 and2-3 must both return 8, t2+2+67

7. What is a file strearn? Write a class student with roll, name, address, marks as member
variables. Use a member function to write records of students in a binary file and another
member function to read records from file. Write a program to search a specific record of
student using roll number as key from user input. [2+8]

8. What are the advantages oi Exception Hanclling;over Conventional Error Handling
mechanism? Explain the constructs for Excepion Handling in C++ with an example.
Write a meaningful program illustrating the use of both Exception with argument and
Excepion Specification for function. [3+3+4]

*!F!k

2_
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'/ Candidates are required to give their answers in their own words as far as practicable.
r' Afiempt ALquestions.
'/ Thefigures in the margin indicate Full Marks.
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l. What adrantage does:object orientrd programmiug offer over traditional programming?
Discuss various features of object oriented programfning.*itlr ntocsserye)cample. Write a
program that will represent time 'rndasurement in I2 hour system with object oriented

. approech. Theprogrem should haveeonversion funetionstoconvertto I2 hourand 24 hour
-frr sWtem.
' -v 2, io* is pass by refererice wiih alias variables different than the pas.s by reference with

pointcr v*riablcs. Give example to illu$trate eash. Write a program with *rnctior thd takes
u two argfmrents as refercnoe and assign the averege of the two aryUments trr the imallcr ono

and rcfirrn that by rcfarence. CalI this ftmction by assigning value to the function and
display the value irf tottr arguments and call this function wit[our assigning the vatue'and

r diflaf the val*e of both thc#grffints. What willbe the output?
3. What do you ryean by const member funGion of aolass? tlorr ars corrt3aSt oSrator and

. mutable members used with const member ftnctions? Wlite a meaningfrrt irograrn to

- r illushate the uso of const member fimcnions and const-data member. :

4. What is the signifioance of.operatoi'overloadin$ What are the points to remember when' overlcading operators? V/rito a program to e,onvert'object of a class'tfrat represents weight
b of gold in tola to object of class that represent weight in grams. (l tola = I I.664 grn)

-i. What do you mean by *ccess,specifiers? Explain howdifferent access specifiers can.te
used in inherittng f€.atursi of basg class rnembors. Write a prograru with a class cricketer
that h&s data members to r€pres-ent name, age and no of marcted played. Frorn this class

. cripketer dorive two classes, bowler.a4d. bats.fran. Thg bowlef class should have no of
wicketd es data membqs and tlre batsraan ctass should have no of runs and no of centuries/ 

-r as dala members. Use appmpriaf€ member functions in all classos to make the program
rneauingful.

6. r#hat are standard manipulators? Explain the parametsiizbd and non pararueterized

E manipulator. lrVrite an interastivs prognrm to maintain stude-ntdatabase. Thc information to
be stored in the database is rcgisnration 'number, narrei programr contact number and
address. Tlie *$sr niust be able to access all detail ,about a student by entering the

_ registration number.
7. \ryt* do you understand by class ternplate?.Write down the syntax and use of class

templato. Write a prograrm for a stack class that can h*ndle any r*ata type. The stack class
can be made with artay raetnber and the aecsss to the elements of array ean be done from' only one poinl The dataeteinent.that is etoied at.ttst must be.accessed first- You should
not acoffs other ehmemts af ariay niember except tha-top etement.

: ,. , ..$. Discuss-the advantage.of'oxoeptien'handling.ovor'{raditional.er,ror handlingf Expt*in tho
- exeeption: handti,ng mechanism in. C'r-+? Write. a moaningful program thet can handle

rnurtipre cxcepdoos. 
!r*!F

[2r3+51

[-l+6]

[2+3+sJ

{2+2+6}

ll+3+6J

ll+3+61

u+3+61

tZ+Z+{tl

L
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t 'fh"ip*es in the margin indicate Full Marks. 1

/ Assume sitable data if necessary.

l. Define countably infinite and uncountable sets with example. Use principle of mathernatical
induction to prove (5'-l) is divisiblp by 4 for all integers n > 0. 13+41

2. Design a Deterministic Finite Automata (DFA) for the regular expression (a(ab)*b)*. Verify
yourdesign bytakingone accepted and onerejected strings. 15+21

3. State pumping lernma for regular language. Use this lemma to prove language,

L = {uo' : n } 0} is not regular t2+51

4. What are the differences between a DFA ahd a NFA? Convert the foltowing NFA in 1o its

ti

5. Constnrct CFG for language, L(G) : (a'bn : m,n ) 0,h ) n) . Use this grammar to gfierate
sting "aaab". And also draw the parse tree. [4+l+U

6. Convert following CFG to CNF t5I

G = (V, E, & S), where
V= {S, A,8,4 b}
E= {a, b}
R= {S -}aAb I Ba I A,A + SSI e, B + e}

7, Define the term ambiguity and inherent ambiguity in parse tree. For a CFG given by G = (V,
E, & S) with V: {S}, E: {a} and production rules R is defined as: l4l
S+SS,
S+a.
Obtain the language L(G) generated by this grammar.

l



8. Design a PDA that accepts language, L - {a'b3o : n > l}. Test your design for string "abbb".[S+l]

9. Write the differences between CFG and unrestricted grammar with example- Design a Turing
machine that reads binary string and doubles the number represented by that string.A binary
number is doubled if a'0' is added on the right emd of the number. [3+5J

10. Define head shifting and symbol writing Turing Machines. Desigr a Turing Machine (tM)
which computas following funstion f(w) = unrf, where wR is the reverss of string and

w e {0,1}*. If your input sting is #0!#then TM should give the output string as #0110#. t3+0I

Il.Define class-P and class-NP problems with example. How.,do they relate to NP-complete
problems? ' I 

I5I

12. What is an-"Algorithm" according to Church-Turing Thesis? Why is it called thesis and not a

theonem? Prove that if a language 'L' and its complement 'f' botlr are recursively
enumerable, then L is recursive. 12+l+61
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1. Justifu that "The complement of diagonal set is different from each row sets." with the
help of diagonalization principle. Show that if 3n+2 is odd then n is odd by using proof by
contradiction technique

2. Design a DFA that accepts the language L : {x r {1,1}*: x has an even number of 0's and
an even number bf I's). Verify your design for at least two strings that are accepted by
this DFA and2 strings that are rejected.

3. Show that for any Regular expression R, there is a NFA that accepts the same language
represented by R. Construct a e-NFA for regular expression bb (a U b)*ab

4. Use pumping lemma to prove that L = 1an b2n : n > 1) is not regular.

5. Consider the regular grammar G : ( V, E, R, S ) where
V : {S,A,B,a,b},E = {a,b}
R={S+abA/BlbaB/e
A-+bS/a
B+aS
)
Construct a finite automaton M such that L (M): L (G)

6. Write context free grammars (CFG) for the languages Ll={4*bncn:m}l,n)l} and

1l={anbnc*:m}l,n21}. Do you think that L=(L1nL2)is also context free? If not
prove that the language thus obtained is not context free by using pumping lemma for
context free language.

7. Convert following CFG into CNF with explanation of each step. G = (V,X,R,S), where
V = {S, X, Y, 2,4b, cl,
X={4b,c}
p = {S-+XYZ|XY|aZ, X+abxl e, Y+bYlcZlab,Z->aXZ\

8. Design a PDA that accepts all the palindromes defined over {a, b}*. Your design should
accept shings like e, a,b, aba, bab, abba, babab etc.

9. Define the term configuration of Turing Machine. Design a Turing machine which
accepts the set of all palindromes over alphabets {0,1}

10. I#TrrringMachine a complete computer, support your answer in reference to different
roles of Ttring machines? Justifu that unrestricted grammar can generate the language

L:{anbncr:n>l}
11. Define Multiple tapes Turing machine. With reference to language they accept comparc

Multiple tapes Turing machine with single tape Turing machine.

12. "Turing machines is believed to be the ultimate calculating mechanism", elaborate with
the help of Chtrch-Turing thesis. How halting problems suffer the computational

I procedures? Explain with suitable example.

ltalE'
to Polynomial Time Reducibility, explain NP hard and NP' Complete

t

[3+4]

[5+2]

[3+3]

t4I

l4l

[4+6]

t6l

tsI

[2+s]

[3+3I

t4t

[5-r-4]

t5l
tf*d.

13. with
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1. What are the differences between- reflexive relation and reflexive closure? Use

*u11re6alical induction to show that2" < n! for any positive integer n > 4.

2. Design DFA that accepts the language L: { We {0, 1}*: W is the multiple of five.}
Check your design for 1010.

3. Convert the following NDFA into equivalent DFA.

12+sl

4. Show that L = {*" ban : n > i} is not regular by using Pumping Lemma for regular
language. Test all possible cases. L7l

5. What is CFG? Design CFG for the language L(G) : 1V/WR: We {0, I }s}. [2+5]

6. Convert following CFG into CNF. G = (V, I, R, S), where Ul
V: {S, A, B, C, a" b, c},
X: {u, b, c},
R: {S+ABAlabAlBC, A+aAle, B-+baBlc, C-+aC}.

7. Design a Nondeterministic PDA to accept the language L(G) : {W e{0, 1}*: W has equal

UInumber of 0's and l's). Check your design for 001110.

8. Design a turning machine that scans to left to find at least two a's. Machine should print
"yes" if at least two a's are present otherwise it must print "no" and then halts. Hence test

. your design for A#,b#ab#ba{ to A#y9g#ab#ba#. Where A and # represent left end and

blank symbols respectively with I: { A, #, a, b}. t9l

9. Explain about Unrestricted Grammar. Design a Turing Machine that accepts the language

1 = {anbn:n>0}. Show all configuration of TM for aabb. L2+61

10. Define universal turning machine and explain its encudirrg-Technique in detail with
suitable example. List undecidable problems about turning machine and grammar. [5+4]

11. Explain class-P and class-NP, with examples. t5]

171

t7l

*{r*
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1. Let N be a set of natural numbers and R be any relation defined as R: {(a, b): a < b}.
Now test whether R is an equivalence relation or not. Prove that the function
(x) : x5 + 5x3 + 16x + 5 cannqt have more than one real root by using proof by
contradiction technique.

2. How finite automata are useful in various frelds? Design a DFA that accepts the language
given bV (M): {we{0, 1}*: w does not contain four consecutive 0's}. Hence test your
design for 01010001.

3. Minimize the following DFA (Draw initial diagram first). Specify performed operations

[3+4]

in each step.

6/X 0 1

)Qo 9r Qz
*qr Qr 0r
*qt Qt Qz
*qr Qs Qz
*qa

Qa Qz
*qs

Qa Qz

Or 0s Qe

Qt Qs Qe

4. Check whether 1: {an!: n > 0} is regular or not by using Pumping Lemma for regular
language. . t5l

5. State closure properties of regular language and explain diagrams. t5l

6. What is ambigious grammar? Write Context Free Grammar for the language given by
L: {we{(,)}*}: each string in w has balanced parentheses}. Use same to derive leftmost
and rightmost derivations for O) 0. Hence also draw parse tree. [1+2+4+1]

7. What are the importance of CNF? Convert following CFG into CNF with explanation of

;l i:3R, s), where 
rr+61

V:tS,A,B,a,b)
r: {a' b}
P: {S+bN B,alAaA,

A->S/e,
B+aBlab)

[1+s]
-

t5l
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-
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8. Design a Non deterministic PDA for the language given by L(M) : {anbn : n > 0}. Henee
explain how it processes strings like aabb? l4+2)

9. What is Turing-decidable language? Design a Turing machine that recognizes the
language given by L : {anbnc' : n > 0}. Hence test your design for #aabbcc. I1+5+2]

10. List three criteria that should be satisfied by a Turing machine. How unrestricted
grammar differ from context free grammar? Design a Turing machine that recognizes the
strings of matched parenthesis 12+2+51

11. State and explain halting problem with suitable example. Why Church's Turing thesis can
not be a theorem? List unsolvable problems about grammar? 15+2+2)

12. State computational.complexity theory. Explain class NP with suitable example. [1+4]
**rk

-
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l. Transforrr the Vector
p(2,45",5)

,'f =yi'+xir*ri, into cylindrical co-ordinates at a point

tsl

2. Along the z-o<is there is a uniform line of charge with pr, = 4n Cm-t and in the x : I
plane there is a surface charge with p, = 20 Cm'2. Find the Electric Flux Density at
(0.5,0,0) t6l

3.. Define Uniqueness theorem. Assuming that the potential V in the cylindrical coordinate

system is the function of 'p' only, solve the Laplacian Equation by integration method
and derive the expression for the Capacitance of the co-axial capacitor using the same

solution of V. [2+5]

4. Define Electric Dipole and Polarization. Consider tho region y < 0 be composed of a
uniform dielectric material for which the relative permittivity (e) is 3.2 while the region
y > 0 is characterized by q -Z.Letthe flux density in region I be [2+3+3]

-) -+ -) -)
Dr = -30u r+50 a y+70a z nC/m'.

Find: '

a) Magnitude of Flux density and Electric fields intensity at region 2.
-)

b) Polarization (P) in region I and region 2

5. State Ampere's circuital law and stoke's theorem. Dcrive an expression for magnetic field
-)

intensity (H) due to infinite cunent corrying filament using Biot Savart's Law. [+2+5]

6, Differentiate between scalar and vector magnetic potential. The magnetic field intensity

in a certain region of space is given * fr = Qp + z)i o+?i, N^. Find the total current
z

passing tluough the sudace p = 2, nl4 < g < n12,3 < z <5, in tle io direction. [3+5]

7. State Faraday's law and correct the equation Vx d = 0 for time varying field with

necessary derivation. Also modifu the equation V* il = ? with necessary derivations for
time varying field. [l+3+4]

8. Derive an expression for input intrinsic impendence using the concept of reflection of
wriform plane waves. , t6]



,li

9. Find the amplitude of displacement current density inside a typical metallic conductor
where f = lKHz, o = 5x10? mho/m, 6r = I and the conduction current density is
+-n
J = l0'sin(6283t-4442)ay Alm'

10. Write all the Manwell equations for the time varying field point form as well as integral
form.

ll. A lossless hansmission line with & = 50 Q with length 1.5 m sonneots a voltrge
Vs - 60tV sotrrce to a terminal load of Zy= (50+j50) O. If the operating frequency
f = 100 MHz, generator impedence 4= 50 Q and speed of wave equal to the speed of the
light. Find the distance of the frst voltage maximum from the load. What is the power
delivered to the load?

12. What are the techniques that can be taken to match the transmission line with
mismatched load? Explain any one.

13. Write short notes on:

a) Modes in rectangular wave guidc
b) Antenna and its types

*t*

14l

t4l

141-4)

12)

[2x3]
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Subiect: - Electromagnetics (EXS 0 3)

{ Candidates are required to give their answers in their own words as far as practicable.
'/ Aaempt All questions.

'/ TheJigures inthe margin indicate Full Marl*s.

{ Assume suitable data if necessary.

/-Ctu"n a point P(-3,4,5), express the vector that extends from P to Q(2, 0, -1) in (a)

J / Rectangular coordinates (b) Cylindrical coordinates (c) Spherical coordinates.

2. Veriff the divergence theorem (evaluate both sides of the divergence theorem) for the
-t ^+ -)

frrnction !=r'-=u'+J-giogqoq{ao , over the surface of quarter of a hemisphere defined

by: 0 < r (3, 0 < 0 < nlZ, 0 < 0 <n/2.

3. Given the potential field V : 100x2{x2+4) volts in free space:

Find D at the surface, z=0
Show that the z=0 surface is an equipotential surface
Assume that the r0 surface i-s a conductor and find the total charge on that portion of
the conductor defined by 0 <'*.2,-3 < y < 0

4. State the uniqueness theorem and prove this theorem using Poisson's equation.

5. State Amperes circuital law with relevant examples. The magnetic field intensity is given

in a certain region of space * fr = 
**?' J,*?i, w^. Find the total current passing
z"z

through the surface z:4,1 < x < 2,3 < y < 5, in the a, direction.

6,prDefine scalar and vector magnetic potential. Derive the expression for the magnetic field
\-/ - intensity at a point due to an infinite filament carrying a dc current I, placed on the z-axis,

using the concept of vector magnetic potential.

7. Define displacement current. Assume thatdry.soil.has conductivity equal to 104 S/m,
r g : 3r0 and p = p6. Determine the frequency at which the ratio of the magnitudes of the

conduetion current density and displacement current density is unity.

Derive the expression for electric field for a uniform plane wave propagating in a free
space.

._Wr"" 
Poynting's *T*i An EM wave travels in free space with the electric field

component E = (lOar+5ar) cos (uot+2y -42) [Ylm]. Find (a) or and I (b) the magnetic

field cornponent (c) the time average power in the wave. @*Z*z*Zl
ffXossless tansmission line withlq: 50q is 30m long and operates atlMftz.The line

is tenninated with a loadZr= (60+j40) Q.1f velocity (v): 3*i0sm/s on the line. Find (a)
the reflection coefficient, (b) the standing wave ratio and the input impedance. t2:+Y.31

fi{.Explan the modes supported by Rectangular waveguide. Define cutoff frequency and
V / dominant mode for rectangular waveguide. [2+2+27

12+21_ ,y Write short notes on: 
.r_v- a) Antenna types and properties

b) Quarter wave transformer

tsI

t6l

171

na)
b)
c)

12+61

[3+5]

[3+s]

[2+sl

t7t "
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/ Candidates are required to give their answers in their own words as far as practicable.
,/ Attempt Allquestions./ Thefigures in the margin indicate Full Marks.
r' Necessaru formulas are attachid herafithy' Assume suitable data if necessary.

1. Transform vector f = psin$a, at point (1, 45o, 2) in cylindrical co-ordinate systern to a

vector in spherical co-ordinate system.

2. The region X<0 is composed of a uniform dielectric material for which E1y= 3.2,while the

regon X>0 is ctraracterized by er2 = 2. The electric flux density at region X<0 is
.+r-)-+^--+

Dr = -30 ar + 50 ar + 70 a" n(}nt' then find polarization ( P ; and electric field intensity

+
(E ) in both regions.

3. Define an electric dipole. Derive expressioa for electric field because of elecfric dipole at
a distance ftat is large compared to ttre separation between charges in the dipole.

4. Define Rela:ration Tirne Constant and derive an expression for the continuity equation.

5. -Derive the equations for magnetic freld intensity for infinite long coa:rial transmission
line carrying direct current t and retum current -t in positive and negative Z-direction
respectively

6. A current carrying square loop with vertices A(0,J,2),8(0,2,2), C$,2;-2)D(01,-2) is
carrying a dc current of 20A in the direction along. A-B'C-D-A. Find magnetic field

intensity H at centre of the current carrying loop.

7 . Elaborate the significance of a curl of a vector field.

-+

8. Derive the expressions for the electric field E and magnetic field H for. the wave
propagation infree space. t8]

g. The phasor component of elpctric field intensity in free space is given by
-t+-+
E-, =(100<45o;s-j5e u] ,l*. Deterrnine frequency of the wave, wave impedance, H,,

+
and magnitude of E at z = l0mm, t = 20ps. [2+2+2+21

I0. Write short notes on: (a) Loss tangent O) Skin depth and (c) Displacement current
density. [2+2+21

ll.Explain impedance matching using both qdarter wave transformer and single stub
rnethods. [3+3]

12. Explain in brief the modes supported by rectangular waveguides. Co4sider a rectangular
waveguide with e, :2rlL: p0 with dimensions a= 1.0'1cm, b: 0.43cm. Find the cut off
frequency for TMrr mode and the dominant mode. [4+2+21

13. Define antenna and list different types of antenna. l2l
***

tsl

[3+3]

[2+61

[3+4]

17l

t6I

t3I
-t

9r
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Cylindrical:

Spherical:

Gradient
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Cylindrical:

Spherical:
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Spherical:
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/ Candidates are required to give their answers iri their own words 4s far as practicable.
'/ Attempt 4Aquestions.
',/ Thefigures in the margin indicate Futt Markl
/ Necessary Smith Chart is attached herewith.
/ Assume that the bold faced letter represents a vector and aro15r"r;r6represents a unit vector.
/ Assume suitable.data if necessary.

1. Express the vector field W : (x-y) a, in cylindrical and spherical co - ordinates.

2. Find the equations for energy density in elecfrostatic field.

3. A uniform sheet of charge ps = 40eo C/m2 is located in the plane x:0 in free space. A
uniform line charge pr :0.6 nC/m lies along the line X: 9, y:4 in free space. find the
potential at point P ( 6, 8, -3) if V : 10V at A(2,9,3).

,$. What is physical significance of div D? Explain the importance of potential in the electro
static field. :

5. What are the differences between curl and divergence?

6. The condition triangle loop (strown in figure below) carries a current of 10A. Find H at
(0, 0, 5) due to side 1 of the loop.

(0, 1,0)
10A

Side 1 (2,0,0)

7. State Maxrvell's fourth equation.

8. State and prove the Stokes theorem.
'9. For a non-qragnetic materials having F4: 2.25 and o : 104 mho/m, find the numeric

values at 5MHz for :

a) The loss tangent b) The attenuation constant
c) The phase constant d) The intrinsic impedance i

l0.Aloadof 100+j l50OhmisconnectedloaTS ohmlosslessline.FindusingSmithChart:

a) Reflection coefficient b) VSWR
c) The load admittance d) Z,i"al}. )" from the load
e) Z" at generator if line is 0.61,long

1i. Distinguish between conduction and displacement currents.

12. Explain the terrn skin depth. Using pointing vector, deduce the time average power
densrty for a dissipative medium.

13. Write short notes on:

a) Antenna and its type b) TEM
c) Waveguides

t5l

IB]

t8l

t
I

:

i

:

t4l

t4l

t8l

:
I

!

-i

i

,

.:
t2)

t3l

t4l

t8l

[10]

0

171
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/ Candidates are required to'give their answers in their own words as far as practicable.
{ Auempt Allquestions../ Thefigures in the margin indicate Fitl Mark!.

Necessarv data are attaehed heraryith. -1

4.

1. Transform Ac =xi* +xfi, at point (1,2,3) in Cartesian co-ordinate systern to A"y in
cylindrical co ordinate system. t6l

2, Use Gauss's law to determine electric field intensity because of infinite line charge with .t u.rifor* charge density g. ' t6]

3. Find potenti al at apoint P(2,3,3) due to a lnC'charge located at Q(3,4,4), 1nC/m unifoim 
".:

line charge located dtx:2, Y = I if potential at (3,4,5) is 0V . ,' t6l

':' '

6.

7. For a given co - a:<ial cable with inner conductor of radius 'a', outer conductor with inner
radius 'b' and outer radius 'c' with current in the inner conductor 'I' and current in the

outer conductor -'I', determine V x H for 0 SrS a, aSrSb, b SrS c.
a

8. Consider a wave propagating in lossy dielechic with propagation eonsultant, T : cr +jp.
Derive expressions for a and p ifrnedium is characterizedby perrrittivity e, permeability
p and conductivity o.

g. A uniform plane wave propagating in free spa'ce has E = 2 css(lO77rt -Bz) 6*, detemrine p

and H.
:

i0. A z-polarized uniform pla:re wave with frequency 100MHz profiigat6s in air irf thc
positive x-direction and impinges normally on a perfectly conducting plane at x : 0.

Assuming the aniplitude of the-eleckic field vector to be 3mV/m,'determine phasor and

instantaneous expressions for

a) Incident electric and magnetic field vectors
b) Reflected electric and magnetic field vectors

ll.Derive the expression for input. impedance of a transmission line with characteristic
impedanci:, Zolxgited by sourle, V with source impedance Z"xrdterminated in load Zr.

,12. Define hansverse magnetic mode. ,{ rectangular waveguide has dimensions, d = 5cm and

b : 3cm, The medium within the waveguide lias s, :1, pr:1; o :*0'dnd conducjing walls
of wave guide are perfect ebnductors. Determihe the cutoff frequency for TMi;rmode.

t** i

i

t10l

t8l

t6l

t6l

t8l

t6l
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1. a) Trausform a point (x, y, z) in rectangular co-ordinates to a point (r, 0, $) in spherical
co-ordinate and vice-versa.

r*bF Transform the vector i = yi. - xi, + zi, intocylindrical co-ordinates

2. I State Coulomb's law with an example. Derive an expression for elechic field intensity
+

(E) at a point due to an infinite line charge having uniform charge density.

,9 tl infinitely long uniform line charge is located at y: 3, z:5. If p, : 30 nC)/m, find

E at (i) Pe(O,0,0) (ii) PB(O,6, l) (iii) Ps(5, 6, l).
3. ..$-^State and explain Gauss's law. Define divergence and write down its physical

significance as it applies to electric fields.

b) Consider a co-axial cable of length 50cm having inner radius of lmm and an outer
radius of 4mm with the spare between the conductors filled with air. Total charge on
the irurer conductor is 30 nC. Find (i) the charge density on the inner conductor and

outerconductor(ii) B tiiil B.

4.rd) Deduce how potential gradient can be used to determine the electric field intensity.
What do you understand by electric dipole moment?

b) Given the potential field V :2xzy- 5z and a point P(-4, 3, 6), find at P (i) V (ii) E
+

(iii) aE (iv) D (v) p'.

/ Explain how the conductivity of metals and semi-conductor changes with increase in
temperature. Derive the point form of continuity equation.

6,2 a) State Bio-Savart's law. Derive the equation for magnetic field intensity due to a co-
axial cable carrying a uniformly distributed dc current I in the inner conductor and -I
in the outer conductor.

b) Given 11 = (3r2 / sin e)i, + 54r cos 06, A"/m in free space. Find the total current in the

i, directionthroughtheconical surface0:20o,0< 0 <2n,0 <r< 5.

t3l

l4y

[1+6I',

t6I

12+31

[3+3]

12+61

lst

[5+lI

t5I

t6I
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i
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:

1

i

l

l. . a/Uxptain how displacement current differs from conduction current. What do you\/ 
understand by the term magnetization? What does the relative permeability of a
substance indicate? [2+l+l]

))

-

E

A9.4 Gllz uniform plane wave is propagating in polyethylene (e, = 2-25, p,: l). If
the magnitude of the magnetic field intensity is 7 mA/m and the material is lossless,
find (i) velocity of propagation (v) (ii) the wavelength (t) (iii) the phase constant (B)
(iv) theintrhsic irnpedance (rl) (v) the magnitude of electric field intensity. t6l

8. a) What is a distortionless transmission line? Why are telephone lines required to be
distortionless? [2+l]

b) A radr dish mterma is nded to be covered with a transpaent piastic (e, = 2-25,
p, :l) to protect it from weather without any reflection of the signal back to the
antenna. What should be the minimum thickness of the plastic cover if the operating
frequency of anterma is 10 GHz? t6J

0
I

-
I

I

I

I

I

I

I

-
I

I

-..1

=

I

I
a

1
..|l

I



26 TRIBHT'VN.I UMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2069 Chaitra

,Szbjecr; - Electronic Device and Circuits (EX50l) _ _
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. . I' Draw firll wavp hidge rcgifier ciqcuil with 5 ohrn ldp{.resistor connected at its output. If
input ac voltage is 

'i0v,-calculut" 
tn" power dissipaiiori in the load reslstor (Assuhe

diodes operate at forward voltage of 0.7V).

Exam. Itcgulrr r
Level BE Full Marks 80

Programme
BEL,BEX,
BCT

Pass Marts 32

Yeer /Part iln Time 3 hrs.

t4l
t:

2. Explain the small signal model of PN junction
dynamic resistance.

3. Draw the ac equivalent circuit for grven circuit and

Assume F = 100 forthe BJT.

vr

and derive the expression for AC or

its input and output resistances.

SVcc: l5V

12+41

t8l

=5KC)

F: loo

Rs= I Kf,)
t

4. Define transconductance (gn).Derive gm for B{/ 12+41

5. Describe in brief the operation of BJT as a switch. t4I

6. Describe with necessary graphs-and expressiofii the principle of operation of N-channel
JFET. t6I

7. The n-channel JEET in the figure below has lp,5s = 18 mA and Vp: -5V. Determine the

t8lvalues of Io and Vps.

+20v

,JFET

Rl : 100 KO

= 20 KCI

1.65ko



1

8. State the difference between BJT and FE& t4I
9. Determine the general efficiency of Transformer Coupled Class-A powerAmplifier. , t6I

10. Draw the circuit diagram of Complementary-Symmetry plass-AB Amplifier. ' , l2l
ll. Calculate the efficiency of transformer coupled push pull Power Amplifier for a supply

volt4ge of 20V and output of (i) Vn = 20V (ii) Vn : 16V. [3+3J

12. Draw Wien Bridge Oscillator circuit and deriveTthe expression for frequencj, of
Oscillation and gain ofthe amplifier circuit. 12+3+31

13.'Draw'standard seiies dc voltage regulator and find its voltage stabilit factor (&). t ' ' ', [6Jt

14. Design a4.2Y to 12 V variable dc voltage regulator ruing IC LM3l7. t4I

15. Draw the circuit diagram of square wave generator. t2I
rtrtt

{

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

-/ Attempt All questions.
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l. Explain the large signal models of PN junction djode. t4l

2. A diode conducts lmA at 20"C. If it is operated at 100oC, what will be its current? Given
data are: rl=1.8 and negative temperature coefficient value: -1.8mv/"C. t4I

3. For t}re figure shown below with B = 120 find the a) input impedance (b) Output
impedance (c) voltage gain (d) curent gain. Use small signal model. 12+2+2+21

' 20v

2.2,lr
Vocr

470k

F
a

Qr

v,
nffi[

.4. Draw ac equivalent circuit of common collector amplifier. Find its input and output
resistances. t2+3+31

5. Describe the physical structr:ral of N-channel JEET and explain its working principle and
characteristics clearly marking the various regions of operation

6. Derive the expression to obtain the transconductance of E-MOSFET.

7. Find the drain current (Ip) and drain to source voltage (Vns) for the following circuit.
Given parrmeters are: V1: lV and k: 0.5mA/V2. t4l

Vbo= 1o\t

Ro= 6 kO'

12+61

t4l

R1= 1O MO

R2= 10 MO
&=6kO



-
I

5

8. Draw the circuit diagrarn of class B push pull amplifier with output tansfbrmer and
explain how push pull action is achieved. Determine the general efficiency of class B
push pull amplifier. [1+3+4]

g. Draw class A tuned amplifier circuit and derive the expression for 3dB bandwidth of the
.amplifier. L2+61

10. Deseribe the operation pf IC 555 as square wave oscillator and find its frequency of
oscillation. 16+21

11. Estimate voltage stability factor (Sy) for standard series dc voltage reg-ulator using BJT.
,A,lso, explain the operation of overload protection circuit that could be used in series
voltage regulator circuit. [5+3]

12. A class B audio amplifier is providing 20V peak sine wave signal to 8Q speaker with
power supply of 25V (:Vcc). At what efficiency is it operating? t4l

t4l13. Define and explain the reverse bredkdown effect in diodes.

***
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l. Draw graphs of IV characteristics of ordinary PN junction diode and zener diode. Draw
ac equivalent model for PN junction diode and derive its ac resistance.

2. Define and explain reverse break down effect.

3. Design B-independent t5pe dc biased common collector amplifier, and find its current
gain and input resistance. Given parameters are: Vc.6 :20Y,Is : 2mA, P : 100 and use
firm biasing method.

4. Derive an expression to find output resistance for emitter unblpassed common emitter
amplifier circuit.

5. Draw Ebers Moll model and ac equivalent T- model for BJT.

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

7. Find Io and Vp5 for the given circuit.

+25V

l.5MO 2.2Kf)

Vp: -4V
Ioss: lOmA

300Kc'
rKo

8. Derive an expression to find the tranconductance for JFET.

g. Draw standard series dc voltage regulator circuit and find its voltage stability factor (S,).

10. Draw a voltage regulator circuit using IC LM317.

1 l. Draw a circuit diagram for Bandgap reference voltage source.

12. Define cross over distortion in class B amplifier. Draw quasi-complementary symmetry
class AB amplifier. And explain how crossover distortion is eliminated in class AB
amplifier.

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

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

15. State Barkhausen criteria and explain the principle of oscillation.

16. Draw Wien Bridge Oscillator circuit and write the expression for frequency of
Oscillation.

17. Draw crystal oscillator circuit.
!N.**

171

t3l

t8l

t5l

t4l

t7l
l5l

-

Izj
t6l

t3l

t3l

l7)

t4l

t4l

t4l

t6l

tzl
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Examination Control Division
2057 Mangsir

/ Back
80

Exam.
Level BE Full Marks

Programme
BEL, BCT,
BCT

Pass Marks )z

ilt Time 3 hrs.Year / Part

t

Subject: - Eiectronic Circuits I

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt All questions.
'/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

,!. With the aid of io - v65 cuw€, veriff that the transconductance gm of a MOSFET depends
upon the dc bias point. t5]

rt Statewhy the resistors and capacitors are minimized in IC fabrication. t5]

_). Explain how the voltage gain of difference amplifier would be larger when a current
mirror is used at the load as compared to using only a simple resistance at the load. t6]

4. Draw emitter follower with.voltage divider and current mirror dc level shifting circuits
and which circuit performs better results and why? l2+2+3'i

"y
Find the close loop input impedance of non inverting Op-amp, Derive the expression to
reduce the effect of input offset current in an Op-arnp. [4'3]

;ff For a non- inverting op-amp R; = lKO, Rr = 20 KO, V63 = tl5volt. The op-amp has a
slew rate of 0.5V/psec, and a saturation dropout voltage of 10%. Find ma-ximum input
voltage in fuVIS value at 10 KHz sine wave. t6l

i. praw circuit diagram of variable series voltage regulator .vith transistor error amplifier
V circuit and derive its voltage regulation factor, Su. [2+5]

8. pesign a regulator circuit diagram to obtain 16 VDC with input voltage of 25 VDC. i5l

9. Draw a circuit diagram of trausformer coupled class B push pull amplifier clearly. And
[3+5]determine its ma:<imum efficiency-

^l!"4iscuss 
crossover distortion in push pull amplifier, and state horv you can eliminate it. t6]

l1.Define Barhausen Criteria for sinusoidal oscillation. Draw a circuit diagram of RC
oscillator and derive its frequency of oscillation t3+1=8.i

if,. Draw the circuit diagram of triangular wave generator. Explain the operation of square
wave generator circuit. [2-4]

t

L-

L

I

i
k

I
I
I

r;..i,{;:,;i ':'-
-. _- :.i:l
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t

trxairiination Control Division
l

Exam. Back
Level BE Full Marks 80

Programme BEL, BEX,
BCT Pass Marks 32

Year / Part u/II Time 3 hrs

Electronic Circuits I

I

,/
' ;)/

Can{idates are required to give their answers in their own words as far as practicable.
Att.empt All questions..
Thefigures in the.margin indicate Full Marks.
Assutme suitable data if necessary.

;.., .. ,

i- tistO(it'the advantages of monolithic lC as compared with discrete components.
;

2. 'Drarly hybiid-7r model of BJT as a) voltage controlled c.urrent source, b) current controlled current
'iource; : 

.

3. Draw.a simple current mirror and describe its operation. What are the'reasons for the
:outprit current of a simple current mirror not being exactly equal to the reference current?

- t'

4, Discuss the importance of active load and levelshiftine ciicui|-iqffig$t+l=.

5-. Define slew rate of an opJ3ry1p. A 10mV-10 kHz sine *.r; O input to an op-amp with a gain of 1000.

, .Calctlate the minimum <lew rate that_is-requiredjor.the-op=arnpjo+mduce= l ;--u . . distortion. (Thb sine wave and slew rate are related with the expression'SR=2IlfA) 3+4a7

Eora.linvertirigOp amp, Ri= 1k, Rt= 1Ok,V..= t 15 V. The op amp hasa slew rate of 0.5 V/pS, a i
'satdration dropout voltage of 70%and gain bandwidth product of 1 MHz. Plot the gain and phase

resfltlnse:of.the circuit, and also show the output waveform when a 5 V peak to peak sine wave of 1 kHz ;
. ,! L ,.

frequency is used as the input to this circuit. 2+2+2=6

Define loading effect in unregulated power supply. Draw a series transistor zener diode voltage

regglator, and state how this problem is taken care of by this circuit. 2+6=8
!

Compare zener diode with bandgap voltage reference. 4

How doeq cross over distoriion occur in class B push pull amplifier? Discuss the change in

9ffe1s of cross over distor:tion when the magnitude of the input signal is reduced, and when the I

freqdency is decreased. What will you do to eliminate cross-over distortion? Discuss the impact
.r of thls remedy in terms of power dissipation. 3+2+2+3+2=L2

. ,.r'l ,

19. DesiJibE lBarkhausen Criteria'i for oscillation. Wr:ite.down the generalexpression for the

. sain.9.l'a f3e{back amplifier, and state the condition for oscillation.

11. Diaw and explain the operation of CMOS inverter re.laxation oscillator.

4

-
' 3+3=6

2+4+4=lO

5+5=10

5

I
,t {. !t

!

l

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

'/ Thefigures in the margin indicate Full Marls.
'/ Semilog graph paper will be provided. r/ Assume suitable data if necessory.

l. a) In the network shown, find current through each resistor using nodal analysis t6l

-l0A

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

c) Find the voltage and current of each element at t = 0+ in the network of the following
figure.

5V 2H

2. a) If the switch is opened at t = 0, find expression for voltage across capacitor in the
circuit shown below using classical method.

t6I

t4l

I

tO 0.5mH

F
12v

5Cl

=Q

t8I



b) tn the circuit shown, switch is changed from position "a" to *b" at t = 0. Iind the
expression for current i1(t) and i2(t) using Laplace transformation method.

t=0

50v

3. a) Using Laplace transform method find the current tluough inductor in the network
shown in figure below.

H

lpF

t8l

t6l

t6l

t4I

t8l

t=0, I

2A
IH

10v
3cl

b) For the 2-port network shown in figure below, find voltage ratiu transfer function,
Gzr(S) and transfer admittance, Ylr(S).

l2

I
Vr

Ir lO

a

c) Express tansmission (ABCD) pararneters of the Two port Network in terms of. Z
parameters.

4. a) Detennine Y-parameters ofthe 2-port network shown in figure below.

V1 oVz

I



b) Find the trigonometric form of Fourier Series and plot the line spectrum for the
following wave form.

u

Ve

2n 4n wt

d
5. a) Plot the asymptotic Bode-diagram for the transfer function:

t8l

function G(s)= - 2o(s+l)

s(s'+2s+10)(s+5)

t6l
''!a

t4l

b) In figure below, the capacitors Cr and C2 are initially discharged. The switch K is
closed at t = 0. Find the voltage vs(t) for t > 0.

0 -5

a
C2

Cg

lpF
vo(t)

10C,t0v

c) Find the expression for Equivalent T-parameter equation if three two-port networks
are connected in cascade.

+**

t

.,rt

t6l

;,ir
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Aaempt All questions.
/ Thefigyres in the margin indtcate Full Marks,
/ Semi log paper will be provided.
/ Assume suitable data if necessary.

How resonance occurs in electical RLC series eircuit? Also show that bandwidth of
circuit is independent ofcapacitor value. t6l

A 220 V, 100 Hz source supplies a series R-L-C circuit. What value of capacitor
would produce nesonance at 100 Hz if the resistance and inductance of the circuit are

50 mO and 5 mH respectively? Also calculate the Q-factor and half - power
fircquencies of the circuit. t4l

Discuss the behavior of inductor and Capacitor at initial and final condition for dc
excitation. Determine Vt, V2, dVr/dt, dVz/dt at t = 0+ when switch is closed at t = 0. l2+4)

l.a)

b)

c)

{> +v2 ->
uLg R

v -t- C1 ca

2. a) Circuit given in figure below was undcr stdady state bcfore the switch is closed at
t = 0. At t = 0', find current through inductor, voltage across capacitor and current
through cach resistor. 

t=0 t8l

o

l0v
10c)

IH

10c)

lpF

b) In the circuit shown in figure below the switch is closed at t = 0, find the expression
for ir(t) and i2(t) using Laplace transform method, if the circuit is unenergised before
ttre swirch is closed.

t=0
10c,

t8l

hI100 v 10c) 0c)



T
Vr

j

:

1

i
I

I

.'

;

:

j

l

I

1

I

I

I

1

I

!

,I

3. a) Find the expression of output voltage V when the switch moved from position I to 2
after long time by using Laplace method.

IF

wt

t6I

l6l

t8l

t8l

f
2

b) The network shown in figure below is under steady state condition. The switch is

closed at t = 0. Determine the cunent through l0 Q resistor oonnected between

tcrminals AB. [use classicd method]

FO

lo v

A

100 v

c) Express Transmission (ABCD) parameters of the two-por1 network in term of
Y-parameters.

4. a) Find the Z-parameten of the circuit shown in figure bclow and also find whcthcr the

network is reciprocal or not.

Ir

3r)

b) Find the tigonometric Fourier series for the Sawtooth Wave shown in figure below
and also plot the line spectrum.

v (t)

v

H

t4I

t8I

t
f

Vz

l,

0

.T i"

l1

37" 4L

-Vo

5. a) In the given network determine Gzr(S), 211(S) and azr(S)

l2

vr

network function given below draw the asymptotic Bode-plot.
210(52 +45S+200)

f

v2

b) Forthe

N(S)=

t8I

10c)

10c)

10c) 10o I H

S(S+20)(52 +80S+700)
*t*
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Exam. Rcgular
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Year / Part u/I Time 3 hrs.

Subjea: - Electronic Devices and Circuits (EX501)

/ Candidates are required to give their answers in their orvn words as far as practicable.
/ Attempt All questions.
r' TheJigpres in the margin indicate Fult Marls.
/ Assume suitable data dnecessary.

l. What is p-n junction diode? Explain the large signal models of pn junction diode.

2. Find the value of dynamic resistance if voltage in the diode is 650mv and Ins is
lOpA= (t0xt0-I2e) (Given n = 2 and V1 - 25 rnV)

3. Why'common collector amplifier is also called emiuer follower? Draw the common
collector transistor amplifier circuit and find its input impedance, output impedance and
voltage gain.

4. Draw and describe the Ebers Moll model for BJT.

5. Describe in briefthe operation of BJT as a switch in cut offand saturation region.

6. Describe the construction and working principle of EMOSFET with help of &ain
ctraracteristics curve and mattrematical expressions.

7. Find Io and Vos fol the given circuit. The given data are Vo : -4V and lcss = l0mA

+ 25V

1.5MO 2.2K9

lt+4I

tsI

t81

t4I

t4l

t8l

tsl

::*=;, -'.:''.-

300t(o

ai

I

I

lKO

8. Derive an expression to obtain the transconductance of JFFT. t3I
g. What is the ma:<imum effrciency of class B amplifier? State the conditionwhen it occurs. t4]

10. When arc tuned arpplifiers used? Draw class A hrned amplifier circuit and find its 3db
bandwidth. l2+5)



ll.Draw the circuit diagram of Complementary-Symmetry Class-AB amplifier. Using
Darlington pair transistors. i3]

12.Write the applications of tuned LC oscillators. Draw the Colpitt's oscillatorcircuit and
derive the expression for frequency of oscillation. t6l

13. Draw AM!'ci,-cuit using IC 555 or BJT. t4l

14. State Bar*hausen Criteria for sine wave oscillator. t21

15. Desigu a (10-25) V variable dc series voltage regulator using LM 317 lC. t5I

16. Draw the circuit of current limiting circuit in dc voltage regulator. 121

17- Find rstrnge stability factor of series dc voltage regulator. t5]
++*



25 TRIBHUVAN UMVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2070 Chaitra

Exam.

Level Full MarksBE

32Pass Marks

Time

Programmc
Year / Part ulI

BEL,BEX,BC'T

J hrs.

Subject: - Electronic Devices and Circuits (EX50l)

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

'/ The Jigures in the margin indicate Ftdl Marks.
/ Assume suitable data if necessary.

1. What is p-n junction diode? Explain the large signal models of pn junction diode.

2. Find the value of dynamic resistance if voltage in the diode is 650mv and Ias is
l0pA: (l0xt0 r2e.) (Given n:2 and V1 :25 mV)

3. Why common collector amplifier is also called emitter follower? Draw the cornmon
collector transistor amplifiei circuit and find its input impedance, output impedance and
voltage gain.

4. Draw and describe the Ebers Moll model for BJT.

5. Describe in brief the operation of BJT as a switch in cut off and saturation region.

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

7 - Find ID and Vos for the given circuit. The given data are V, = 4V and Ioss : 10mA

+25V

1.5 MO 22Kr2

lt+41

t8l

I4l

14l

r5l

tst

t5l

:i..,. - u.':.,.,

'3001(rl 1KA

8. Derive an expression to obtain the transconductance of JFFT-

9. What is the maximum efficiency of class B aurplifier? State the conditionrrtren it occurs.

10. When are tuned amptifiers used? Draw class A tuned amplifier circuit and find its 3db
bandwidth.

t3I

I

I

l

t4l

[2+s)



ll.Draw the circuit diagram of Complementary-Symmetry Ciass-AB amplifier. Using
Darlington pair transistors.

12. Write the applications of tuned LC oscillators. Draw the Colpitt's oscillator circuit and
derive the expression for frequency of osciilation.

13. Draw AMV circirit using IC 555 or BJT.

14. State Barkhausen Criteria fcr sine wave oscillator.

15. Design a(]0-25) V variable dc series voltage regulator using LM 317 IC.

16. Draw the circuit of current limiting circuit in dc voltage regulator.

17. Find voltage stability factor of series dc voltage regulator.

***

TJJ

t6l

14l

12l

t5l

12)

tsl

)
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/ Candidates are required to give theiranswers in ttreir own wqrds as far as practicable.
r' ArumptAll questions.
{ Thefrgures in the margin indicate Full Marhs.
/ Asswne suitable data ifrccessary.

l. Using the properties, evaluate the determinant: t5l

2. Prove that every square matrix can uniquely be expressed as the sum of a symmetric and a
skew symmetric matrix. . ,. ts]

3. Test the consistency of the system: t5I

x - 6y - z =10, 2x-2y +32 =lO, 3x-By +22= 20

And solve completely, if found consistent.

a' a3 +bcdl

b2 u'+caal

c' c'+abOl

d,2 a'+ard

Ita
l,oh"
l,o

4. Find the eigen values and eigenv.ecters ofthe

i 5. Using the line integrhl, compute the workdone by the force

+-+-t-). F=(2x-y+22)i+(x+y-z)j+(3x-2y-52)k

- ufren it moves once around a circle x' +y' =4iz=A

6. State and prove Green's Theorem in plane.

7 . Verify Sioke's theorem for F = 1x1 + y')i- 2xy j taken around the rectangle bounded by the

{2,**ll
il

2

3

2

t5I

tsI

t5I

linesx:tqy=0, I:b. t5I

tsl

12.5x2l

{
Evaluate fJi.i as where |=(zxy+z1i+y'l-1x+ryyiby Gauss divergence theorem;

where S is surface ofthe plane 2x+2y +z=6 in the first octant bounding the volume V.

9. Find the Laplace transfomr of the following:

a) te-2tcost " 
)

b) Sinhat.cost



10. Find the inverse ["aplace transform of :

a)l' S(s+1)

s2b) F;bT
Solve the differe,ntial equ*ion y"+2y'+5y=e-tsint,y(0)=Oy'(0)=1, by using Laplace

transform.' 
1

Expand the function (x) = x sin x as a Fourier series in the interval -n 3 x < rc.

Obtain half range sine series for the function f(x) = 1-;z for 0 < x < l.

12.5x}l

f
x

-7,.L3.

t5l

lsl

l5l

tsl14. Graphically 4aximize and minimize

z:9x+40y subjected to the constaints

-Y-I>.1,Y-* 33,23x<5
15. Solve the following Linear Programming Problem by Simplex method:

Maximizg P=20x2 -5xr

Subjectedto, lOx, -2x, S5

2x, +5x, <l0and x,,x, )0

ll0I

***
i
II

ji

t



OI TRIBHUVAN UNIVERSTTY
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Examination Control Division
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Exam. Ilcgular
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Programme All (Except B.Arch) Pass Mart6 32
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt Allguestions./ Thefigures in the margin indicate Full Marks.
{ Assume surtable data if necessary.

1. Using the propertiei of determinant prove

=2abc(a+b+c)3

2' Prove that (AB)r : BrAr where A is the matrix of size mxp and B is the matrix of size
pxn

t5l

Find the rank ofthe following matrix by reducing normal form.

-2 tl

_,, I
-3 3J

;{

4' Find the eigen values and eigen vectors of the folrowing matrix.

(b+c)2 a2

b2 (c+a)2

a2 c2

a2

b2

(a+b)2

t5I

tsI

tsl

3 lli
l,o
l_: j
lzo
lo z

loo
5' Prove that the line intergrar f,Fai is ihdependent of the path joining any two points A

and B in a regron ir 
[F-a ? = o'* any simpre crosed curve c in the region.

" :HH"#m:"fni:.'i+v2ia72 s is the nnite prane x * y * 2= |

u:'"* f{F'iar for F=pi*ol**rf where s is the s,rface*' +y' +22 =l in the first octant

Evaluate' l{Flar for i=rri-v,"+(r2-t;f where s is the surface bounded by thecylinder x, + y, = 4 and the planes z = 0 and z: .l

OR

t5l

[s]

i

l

i

of sphere

7.

a

tsI

#



t
!

i
I

I

8. verifythestoke'stheoremfo. F= Qx-y)i-yz'i-v'ri wheresistheupperpartof
the sphere *' +y2 +zz =a2C is its boundary. t5]

g. Findthel,aplacetransformof (a) t2sina andpl Le' [2.5x2]t

10. Findtheinverselaplacetransformof (a) 
;* O) *

I L Solve the following differential equation by using Laplace transform

y"+y'-2y = x, y(0): l, y'(0):0

12. Obtain the Fourior series for (x) : x2 in the interval -z < x < n and hence prove that

-l I I I nz
\ 

-= -I-J-- 
=-L*r- 12 

' 22 
' 32""'"' 6

I 3. Obtain half range sinc series for f(x) = ,rx- x2 in (0, t)

14. Graphically minimize z= 4xr+3x, +x,

Subject to xt + 2x, + 4x, > 12

3xr+Zxrf xr 28 and x1,x2,x3 Z0

15. Minimize z=8xr *9xz

Subjectto xr +3x2 >4

2xr+xr>5 with x1,x2 2'0 
+*+

[2.sx?l

tsl

tsl

tsl

il01

t5l

I
I

I

I

I

I

I

,-l
'I

I
I

!

l'

:

i
!
i

!

i

I

I
I

!

,.:::l..1! .-1,.*' ;.-,-.ij.) _.:^.'
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m
/Candidates are required to give their ansurers in &eir
t AttemptAll questions. ' '

t fheJfgures in tlw mogin indicate Fuil'Martcs.
y' Assume suitoble dota if necessary.

words as far as practicable..

r l" Find the value of the determinant;\,/
+rcal
+cdal

**l
+abcl

2r. Prove that evely squaxe matrix can be prtiquely expressed as the sum of a syrnmetic ands 
a skew-symmetic matices.

3r Find the rank of matrix:
-a

'reducing to echeion for:n. , . , .

El -cos6t

tsI

a2 a3

b2 b3

c2 
"3d2 'd?

hu
l,'
[;

tsI

33-33
t5l

I t'l t

2o-32

[rr
lo z

Ll 2

t5l

[s]

tsl

t5l

tsI

tsl

tsI

tl0l

t
6.' If LKt)l=F(s), then prove that LJd6;1=SF(sp(o).

V llx,Idplace transform to solve: x"+2x'+5i={siit given x(0):0; x'(0)=1. :

;-,8. Obt+ia the Fourier series for (x;=<3 in therinterval . , ' .

9. ObAinhalf-rangesineseriesfore*in(0, I). . . ;

.3dUaximiz*rb.i3x2 subjectto constaints xr-xai, xl+x2>4 and x1, x220 graphically.

11. Solve the linear programming problems by simplex method constructing the duality
.t,

Minimize Z=3x1+2x2
Subject to 2xt+4x2>10
4x12xll0
xz24 and x1, X220

l.t

Eram. Nov llacli (2066 & Lafer llatch)
Level BE FiiII IVIarks' 80,

Programpq-e All g.4n,r,.rll 'Pass Mart<s 32

Year / Part : II/I' Time 3 hrs.



<a#--

fud its scalarpotential firnction. ..

l3.Evaluate I[Fn" wnere i=*'i*y'11*r'i ,ns S is the finite pliure x+y+rl
thel-ordinate planes.

15. Evaluak Ilino, where i = z* ?* lyl* azi laadS is the surface of sphere x2+f+*=1

by Gauss divergence theorem:

.J-)+_-t
Veri$ Stoke's theorem for F = 2y i +3x j- r' k where S is the upper half of the sphere

x2+f+44 and'C' is its boundary.

t5l

OR

tsI

t5I

tsl

t5I
***

-L2-
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Programme
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/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt 4!!questions.
{ Thefigures inthe margin indicate Full Marles.
y' Assume suitable data ifnecessary.

l. ,Find the value of the determinant

a2 a2 -1b-c12
b2 bz -1c-a)2

bcl

;l
lsI

2. Show that the matrix.Bo AB is H"*ritian or skew.Hermittian according as A is Hermitian
and skew- Hermitian. ,

3. Find the rank of the matrix

|i
4. Obtain the characteristic equation of tbe matix A = and veri$ that it is

c2 c2 -7a-b12

8

-l
7

l5

t3
26
39
4t2

I5l

reducing this into the triangular form- tsI

lt : ?l

lr o 3l

,i { --+ --t +
5. Evaluate lF.dr, whereF=(x-y)i+(x+y)j along the closed curve C bounded by

Jc

y2 =x and x2 =I

t5l

6. Find the value of the normal surface integral f[i.iar ro, i=*?-yl*(r'-11i,
where S is the surface bounded by the cylinder x' +y' = 4between the planes Z= A and

Z= t. t5I

???
7. Using Green's theorem, find the area of the astroid x 3 + y3 = 2l ts]

8. Verifi stoke's theorem for i = Zy ?* S* l- 12 i *h"r, S is the upper half of the sphere

x2 +y'+22 =9and C is its boundary. t5]

OR

Evaluate the volume intergral ffiAr, where V is the region bounded by the surface

x =-0, I = 0, y : 6, z: )3, z: 4 andi = Z*ri -* l* y' t
9. Find the Laplace tansforms of the following fuirctions l2.Sxel

d te4tsin3t
cos at - cos bt

ur-----_:-'t

tsl



'. ...,!,,--,td@]@rtu#+isw+:!i:_, .$.!,6

10. State and prove the second shifting theorem of the Laplace transfonn.

I l. Solve the following differential equation using Laplace transform.

#" * -'Y = x grven v(o) : 1, v'(o) : o

12. Obtain the Fourier series for f(x) : x2 in the interval -7r < x < r and hence show that

-l 1 I I n2L or=v*7*7*, a

1 3. Express f(x) : x as a half-range sine series in 0 < x < 2

14. Maximize Z:4x(Ja2subject to conshaints

2x1+ 5x2<25
6x1+ 5x2 <45
xr20andxz>0

graphically

15. Solve the following linear programming problem using the simplex method.

Maximize P:50xl+80xz
Subjectto xft2x2<32

3xt+4x2<84
X1rX220

tsI

tsI

tsI

tsI

tsI

aryi"
,A

W
u0l

i
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BCE, BEL,
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Year / Part iln Time 3 hrs.

Mathematics.III s01)

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
,/ Thefigures tn the margin indicate Fuit Marks.

./ Assume suitable data if necessdry.

b

c

a

cl' lzb"=u

d=l ;"
2ac-b2

b2

a'
2ab -cz

2 cz

a2

l. Prove that:

2, Define Hermition and Skew Hermition matrix. Show that every square maFix can be
' uniquely bxpressed as the sum of a Hermition and a skew Hermition.

3. For what value of L the equation x + y + z : l, x + 4y + I0, =,1.2 and !-l 2y + 4z: 7u

have a solutibn? Solve them completely in each case.

=1a3 +b3 +c3'-3abc)2 !st

t5I

tsl

tsl

l5l

4. Find the eigen values and eigen vectors of A =

-4
-2
-,1

c

6. State and prove Gleen theorem in a plane.

7. Veriff Guess divergence theorem for F : x' i + 3 j +yzk. Taken over the cube bounded

by x =0, 4 = 1, y : 0, y = l,* 0;z: l.
8. Find the Laplace tansform of the given firnction (i) t2sint (ii) cosat sintrat. -

g. Evaluate lfr.aor*t"r" i=li**l-yri andsisthesurfaceofthecylinder *?*y'=
s

9 included in the first octant between the plane. z = O, z-- 4.

10. Find the inverse Laplace transform: (a)
I

(s-2Xs.+4)

I l. Solve the equation using Laplace transform y'4 4t' 4 3y = t, t>0 y(0) = 0, /(0) = l.

tsI

tsl

tsI

t5l

tsl,'),"-[ltsJ
tsI



12. Obtain'a Fourier series to represent the function.f(x): lxl for - n S x S n and hence

n2 lll
deduce

-=-+--*-r8lr3'5'
13. Obtain the half Range Sine Series (x) : ex in 0<xcl.

OR

"' Obtain the Fourier series for (x) = x - x2 where -l < x <l as a Fourier series of period 2.

14. Solve the following by using the simplex method:
' 

Maximize P = l5x1 + l0 xz,
Subject to
2x1 *1, <16,

xr * 3xz <10,

x;, X2 )0.

15. Solve by using the dual method:

Minimize C:2lxr + 50x2,

Subject to 2x1 + 5xz<12,
3\+1xz<17,
&, Xz )0.

OR

Solve the following LPP by using the big M-method:

MaximizeP=2x1 *x2,
Subject to
xt + x2 <10,

-xl + x2 >2,
x1, X2 20.

I tsl

t5I

[7.s]

[7.5]

*,F*:
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02 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2058 Baishakh

/ Back

I

Exam.
Level BE FulI Marks 80

Programme
All (Except
B.Arch.)

Pass Marks 32

Year / Part II/I Time 3 hrs.

Subject: - Engineeripg Mathematics III
/ Candidates are required to give their answers in their own words as far as practicable.
/ Axentpt All questions.
'/ Thefigures in the margin indicate Full Marks.
/ Assume suitable data if necessary.

l. Using the properties of determinant prove that: tsl

= (x * y + 2)(x- y)2(x + y -2)

2. If A and B are two noh singular matrices of the same order, prove that (.{B)-t : B-I.,fr.. t5l

3. Find the rank of the following makix reducing to normal form

x

I

I yl
y I x

xly
1x1v

I

t

t
l

;:

il

tsl

15l

tsl

isl

tsl

tsl
t5l

t5l

[rzt21
lr 3 2 2l
lr 4 3 4l'
[, 7 4 6.]

4. Find the eigen valuei and eigen vectors of the matrix

lz -2ll 2

1

-1

5. Find the Laplace transform ofthe following functions:

. e"t -cos6ta) te3'cos2t b) |-;,"Yl

6. Find the inverse Laplace hansform of the following functions:

a) b) ---!-(s-2)(s+2)2 s2(s.+2)

7. 'Solve using Laplace tansform (O'-+ SO + 3)x = e-t, where x(0) - x'(0) =1.

8. Obtain a Fourier series for f(x) : x3 in the interval -zr S x 3 x. '

t' 9. Find thehalfrangesine series forthe function (r) =x-x2 irtthe interval0<x< 1.

Zxr +,2x2 < 160
xt +2x2 3l2O
4xr + 2x2 <280
xr > 0 andx2 ) 0 graphically. i

I
I



I i. Solve the tbilowing linear programming problems by simplex merhod

Maximize Z= 15x1+ l0xz
Subject to 2x1 + zxz < l0
x1 * 3x2 < 10 andx1, x2 2 0

12. Show that the vector field F= (x'- yz)i+(y'-r*)j+(2'?-xy)[ is inotatibnal. Find

the sector function g(x, y, z) such that F : Vg.:

13.If S be the part of the surface Z=9 -*'-f with Z > 0 and F= 3xI+3yl+Z[, find the

. flux ofFthrough S.

14. State and prove that Green's theorem in the plane.

15. Evaluate by Stoke's theorem:

J{"-a* +Zydy -dz\

[10]

tsl

tsl

t5l

tsl

iI

I

I
t
I

t
t
t.

!

I
!t
it

I
I
i,

c

Where c is the curye: *' + f = 4, z=2-

OR

Verify Gauss divergence dheorem for the vector function F=*'i *'i*yrt,,uk* or.,
the unit cube bounded by the planes: X : 0, x = 1, y : 0, y : l, z : 0, z : L

!f!f*

-l

,.

I

J

t

,\
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Exam. RepularlBack
Level BE FullMarks 80

Programme
All (Except
B.Arch.)

Pass Marks 32

Year / Part tr/r Time 3 hrs.

-
- Mathernatics m

r' Candidates are.required to give their answers in their own words as far as practicable.
/ Attempt&.questions,
{ Allquestions earry equalmarks
{ Assurne suttable data if necessary.

1 . Using the properties of determinant prove:

ba ca da

b2 +1 cb db

bc ci +l dc

bd cd d2+

:a2 +b2 +c2 +d2 +1

2. Show that every square madx can be r:niquely expressed as the surn of hermitian and a
skew-hermitian matrix.

3. Reduce to normal form and find the rank of the matix:

a2 +l
ab

ac

ad

,

:

I

:
.:

t
I
t.
I
f
*

)

i

0

0

0

12

ti 1'l

2

I

4. Find the eigen values and eigne vectors of the mahix

5. Fiud the Laplace transform ofl

a) coshat sin at b)

6. Find the inverse Laplhce transform of:

a)
I

J@A
7. State and prove the integral theorem of the Laplace transfiorm.

8. Solve ttie following differential equation using the Gplace tansfg-rm.

y" +2y' -y -2y =0 where y(0) : y(0) : 0 and y'(0) : 6

cos 2t - cos 3t

t

b) bs-i

-

i



\r

,i
I

i

q. FindaFouri:rseriestorepr:;:enlx-r(2.fi,',. r., : .r.{eneesli:;rrth;t :,

rc2llll
- 

= 
---J-- 

--!'. 12 L2 22 ' 32 42 '""
10. Express f(x) = x as a gosine half range series in 0 < x < 2.

11. The acceleration of a moving particle at any time t is gven by
--)az -o= { =n"os2ti-8sinztj+r6tt. Find the velocity i *a displacement ? at anytime t
dt"

if
.->-)

t:0,v:Oandr:0.
12. Find the angls betwee,lr the normals to the surface xy : * at the points (1,41,) and

(-3,-3,3)

13. Find the work done in moving a particle once round the circle * * f = 9, z = 0 under the
-++-)--+-)

forcefield F givenby F -(2x-y+z) i+(x+ y-z\ j+(3x-2y+42)k.

--+ +
14.Evaluate JIt.ods where s'is the upper side 6f liangle with vertices (1,0,0), (0,1,0),

's
-t-)+.+

(0,0,1) w.here. F = (+&Ii+(x + 3y + z) j + (5x + y) k

1 5. State Green's theorem in a plane. Usiing Green's.theorem -find-the. a#a of # * f : aa3 .

-+ -+ ^-+ - -+
16. Veriff Stoke's thebrem lor p J(2x - y) i - yzz j- y2z k where s is the upper part of the

sphere *'+f + * :12'and c is its boundary

OR

. + --) + --t
Verify Gauss theore,m for F = y i+x j+z'k over the regron bounded by x2 + f : u',
z:0 andz:h-

l.-

ti
I
I

tl-E,ii
i;r

[-eI
u
i,

$
Fa
l1

i:

ii[-E'
IrIE'
*

[-
I

l

I
I

I

l.
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2067 Magh
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Level BE FuII Marks 80

Programme All (Except
B.Arch.) Pass Marks 32

Year / Part fr./r Time 3 hrs.

I

i

Subiect: - Mathematics III

/ Attempt All questions.
/ All questions carry equal marks.
/ Assume suitable data if necessary.

l

il.;

t. Showthat

abbb
abaa
aaba
bbb z

a)-(b

I

t-

2. If P and Q are two orthogonal matrices of the same order, prove that their product is also
orthogonal.

3. Reducing to normal form, find the rank of matrix

12 -2 2l
4. Find the eigen values and eigen vectors of the matrix il , , 

iIr 3 -rl
5. Find a Fourier series for.f(x) = x3, -7r < x < fi.

6. Find the half range sine series for the function f(x) = 
"x 

for 0 < x < z.

7. Find the Laplace transform of

a) t2cosat
b) 13s-3t

8. Find the Inverse Laplace transform of

o\---+-' (s - 3)(sr + 4)

b) los +-+ 1)-

(s' + 4)

9. If L { f(t)} = F(s), then prove L{ e"r f(0} = F(s - a).

-rl
2l
-i
1l-l

t-1 z

4t0
0 3'0
0 1 -0 '$

i-

I

I

I

'$

l

i

I

I

I

t-

I

I

t

I,

:'!,



1-- -

10. Use the Laplace transform to solve 
# 

- r* + 3y = e-', y(0) = yrqgy = 1.

i l. The position vector of a moving particle at any time t is given by
--)-^,r =(t' +1) i+(4t-3) j+(2t2 -6)k. Find the velocity and acceleration at t = 1. Also

:.:*

find their magnitudes.

12. Define divergence and curi of i . Pror" that div(Curt i ) = O.

13. Evaluate Ji.& *n.."i:zi**l*vi and C is the arc of cunre, x: P +l,y:2t2,

z:t3 fromt= l tot=2.

14. Evaluate It'
--)-+-+++
n ds where F = x i +y j+zk and S is the outside ofthe lateral surface of

circular cylinder, *'+ f = a2 between planes z= 0 and.z= 4.

15. Use Green's theorem to find the area of ellipse, * ** =r.-a'b'

16.Verify Stoke's theorem fot i= *1*r'l*r'il over the plane surface x + y * z:7.
lying in first octant.

OR

Verify Gauss's theorem fo, i=+xi- zyzl+z'i ,ut 
"., 

over the region bounded by

xz+f = 4,2:O andz:3.
{.:1.:1.

riilt
.:*1

:t

.!
i

I
I
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Eram. Itcgrr la r
Level BE Full Marks 80

Pnogramme BEL, BE}L BCT Pass Marks 32

Year / Pert II/r Time 3 hrs.

Subject: - Electric Circuit Theory @8501)

r' Candidates are required to give their ansrers in their own words as far as practicable.
{ Atempt All questions-
{ Tlrefigures in the margin indicate Full Morks.
/ Asstmte suitable data ifnecessary-

I. a) Explain the phenomenon of Resonance in parallel RLC circuit and derive expression for
resonance frequency. 1 t8l

b) In the circuit shown in following figure, find the loop currents i1, i2, i3 at t = 0+. tSI
(

IH

I 10()

2. a) Find v.(t) for t > 0 in the figure below using classical method.

15v
t.= 0 3H

b) Keeping the switch closed for a long time, if the su,irch is opened at t: 0 in the circuit
shown in figure below, find expression for volage across capacitor in the circuit shown
in below using classical method of solution. t8I

t8I
;

t.

i
I

J

l
i

l
I

'j

,i

', '- j
ri i

,I

i

. 4H 3c) 15cr
't:025

F
60v

5O

t=0

.100 v
IF

l1 a
IF

10ct v"(Q 20



3. a) Using Laplace Transform method, find ttre current and voltage across inductor for t > 0 in
the circuit shown in figure below. tB]

t: 2A

7A
20v

b) Using Laplace.transform method, find he loop currents ir and iz for t > 0 in the circuit .

shown in the following figure. t8I
t=0

1

l0v R=l/7F
Ir

C=lF

4. a) For the 2-port networt shown in figure below, find voltage ratio transfer function, Gzr(S)
and transfer admittance, Zz{S).

F
t8I

I 20 lz

t
V1

,

lo I

4n

IH

b) Obain'rigonometric Fourier series of the waveform in figure below and sketch the line
specfra. l8I

20

o 2n

5. a) For the transfer function below, draw the asymptotic Bode plot

crrt= 2o!t+5)
S(s+20)(s'+80s+200)

b) The Y-parameters oftwo TPNS are given as:

st41 f tB -t,:1landl I3t4) L.U3 u3 l . If these two TPNS are e,onnected in series. What

{

t8I

t8I

equiValent Transmission pa111* of the combination?

I rr+
L-U4
,'ill.F-tt"
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INSTITUTE OF ENGINEERING
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2069 Chaitra

Exam. Itegular
LeveI BE Full Marks 80

Programme
BEL, BEX,
BCT

Pass Marks 32

Year / Part il/I Tirne 3 hrs.

Subject: - Electrical Circuit Theory @E501)

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

'/ Thefigures in the margtn indicate Full Marks.
r' Semi log paper will be provided.
{ Assume surtable data if necessary.

l. a) In the grven circuit determine voltage across lC2 resistor using mesh analysis method. t6l

2Vr

IO
5C,

2{t
zw

,

b)

c)

2. a)

Explain the phenomenon of resonance in RLC series circuit, Derive the expression for
resonant frequency, bandwidth, half power frequencies and quality factor.

Derive an expression with necessary diagrams for resonance frequency of a circuit
consisting of a coil in parallel with a capacitor excited by a sinusoidal AC voltage.

In the network shown in figure below the switch is changed from a to b at t:0. Show

that at t : 0+ ir = iz = -=-* ^ and i, = 0. Also find the voltage across Cr,' R,+Rr+R,
Cz,Cg,Lr and L2 at t: S+

Rr
D

i;>

b) Switch in the circuit is suddenly opened at t : 0 after steady state has been reached in
the closed position of the switch. Use classical method to determine the expression for
voltage across capacitor for t > 0.

t:0
+

t6I

t4t

t8I

t8l

FO
a

bV <.-\,r/ Lr

+ v, (t)

I

I

,:,\'

,: ;\-

4V

20

20

0.5H

iF



a
. .ii"r.*4r4!t*,\11',4i+: r,^jr'--r\i'5::iM9ii'!:rrr''.

3. a) In the circuit shown switch is opened for a long time and then it is suddenly closed at
t = 0. Obtain the expression for current through inductor for t > 0. AIso calculate the
voltage across inductor after lOmSec. [Use classical method]

30f) 2AA

t=0
0.5H

t8I

!

'1

t.i
,tlli
.Jj

:l
!

I

I

I

:

+ i(t)
10v

b) Using Laplace transform method, find the current ir and i2 for t > 0 in the circuit of
figurebelow. t8I

10c, IH

l00v
r0c,

4. a) ln a series RLC, as shown in figure below find the value of current for t > 0, also find
the voltage across capacitor for t > 0, using Laplace transform method.

+

v@de{t
2V

%F

b) With necessary circuit diagram, obtain the equivalent Y-parameter if.three two-port
networks are connected in parallel. ' t4I

c) If the fi^ro port network, shown in figrre below is tenninated with a 2O resistor at port
2 then forthis terminated network find following network function. (i) Gzr (ii) c21 t6I

t/3F

D
t6l

I

I

,tt
2

I

2H lz

Y2

I
v

2'l'

1ocl

D

r'l--.

lo
5c)



I

5. a) Sketch the asymptotic bode plots for the 'transfer function given by

N(S)= - lo(s+lo)
S(S'+55+4)(S+40)

b) Find the trigonometric Fotuier series for the given waveform shown and also sketch
the line spectrm.

v(t)

%

l8I

t8I

I

It 3n
***

I



LT T KIETTUVAN UNIVERSI'I'Y

INSTITUTE OF ENGINEERING

Exarnination Control Division
?OGA Baishakh

/ Back
Full Marks 80LeveI BE

Pass Marks 32Programme
BEL,BEX,
BCT

Time 3 trs.Year / Part II/I I

- Electric Circuit

Candidates are required to give their answers in their own words as far as practicable.
Attempt AII questions.
Thefi.gures tn the margin indicate Full Marki.
Semilos eraoh paoer is attached heraeith.
Assume suitable data if necessary.

1. a) A 50O resistor is connected in series with a coil having resistance R and inductance
L, a capacitor "C" and 100V variable frequency supply as shown in figure below. At a
frequency of 200112, the maximum current of 0.7Amp flows through the circuit and
voltage across the capacitor is 200V. Determine the value of R, L, and C.

Coilr--rrl

,/

,

t6l

50c, R L
C

100v
b) Explain the phenomenon of resonance of a parallel ac circuit and hence derive the ;:

, -eIpr€qsion fo-r th.p;esongtt fr..equency. F -r:- - -.',I{5l-

2. a) The switch has been opened for a long time as shown in figure below. At time t : 0, it
is suddenly closed. At t:0*, find current th,rough inductor, voltage across capacitor,
charge across capacitor, current and voltage across each resistor.

t:0

20c)
2F (7 C>- 

t1o

100v

l8l , (3I !..,'
|..*-,.',

L

I
4H 10c,

closed in the circuit of figure below. Find the V.(t) and,b) At t:0, switch is
classical method.

t

i"(t) F
v.(t)

t:0
20c2l0A
yr.f/

20C)
tOpF

L



1

1

1
3. a) In a series R-L circuit the applied voltage is v(t) = l0 sin (l0t +11 with R : 2{>,'6'

L : 0.01H. v(t) is applied at t = 0. Obtain the particular solution for current i(t)
through the circuit. Assume zero initial current through the inductor. [Use classical
methodl.

b) In the network shown below, the switch is closed at t: 0. With the network parameter
values given, find the expression for i1(t) and rz(t) using Laplace transform method.
The network is in energized before the su,itch is closed.

t8l

t8l

1
I

'1

,1

I

- I

I

S

i

+ 10C) 1H
100v t:0 10c,

ir(t)2
10C,

4. a) Sketch the Bode plots for the transfer function given by

b) The given figure.shows a voltage waveform in the form of a train of isosceles
triangles. Determine the Fourier series and plot the line ipectrum

v(t)

V

r--i'
'::' ..

t8l

l8l

,'"'#'1

1

I
I
-i

I

-l

.'------**++{+

t

, [10]

T12 T 3Tt2 2T

5. a) For the two port network shown below, find the driving point impedance of,port one
and the voltage ratio transfer fi:netion.

I

I
(s)

L(

1C)

2

f
V 1c)(s) Vz(S)\

1 't 2F
(' I

1
z',

b) What do you understand by frequency response of networks and hence highlight the
role of complex frequency in studying the frequency response.

c) With necessary circuit diagram, obtain the equivalent Z - pararrrcter if three two port
networks are connected in series.

*

'-') 
,

lq,-?,''

[4) 
":,
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- Electric Circuit

. 
r' Candidates arc required to give their alrswers in their orm words as far as practicable.
{ Anemptouflgeytiotts.
{ Thafigwes in tlu nwgin indicate Fu[flggg;
{ Asswttc suttable Ma dnecessary.

l. a) How does rcsmance occrn in R[,C series circuit? Define half power points and

bardwidth for a scries RLC circrrit and derive the eipression for them.

b) kr the paratlel rcsonant circuit as shown in the figtre below, find resonance

fie.quency, Q factor and band width.

lOFF

2. a) Forthe circuit shown in following figure, find the current ir, iz, ir at t = 0+.

18l

9

[8j

I8j

18:

,--\ ,?
Rr

L

v t=0

9
b) For the circuit shown in following figure,'use classical method to find the current in

the inductor for P0. 
l0O

2H

l0v

3. a) An exponential voltage v(t) : 2"-rr is applied at time t = 0 to a series R-L circuit
comprising a resistor R = lO and'a inductor L = 0.25H. Obtain the particular solution
for current i(t) through the circuit. Assume zero initial current through the inductor.
Use classical approach.

ra

10r, 20r)

t=0

I0c)

t

t8j

7
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 . a) Using laplace tansformation techniqw, find the expression for current i(t) in the
nefi,o* shown below for t > 0 when the switch is closed at t = 0. Assume zero initial
charge across the capacitors.

r0r,

-:+ i

t6l

t4l

l6l

t:0

0.5F

b) What do you understand by a reciprocal nvo port network? Derive the condition for
reciprocity in terms of y-parameters.

c) Find the Z-parameters in the network shown below and also check for its reciprocity
and symmetricity.

IF

3Vr

5(l

5c)

l'

I

I

H

1

V2

l

2

2l

5. a) Skach the asynrptotic bode plots for the transfer function given by:

N(s)= - zs2(s+s)
(S" +22S+a0)(S+t0) tsl

b) The following figure shows a voltage waveform in the form of a train of isosceles
niangles. Determine the Fourier series and plot the line spectnrm t8I

v

2n .3n 4n ut0a

***

I
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1.

Snbject: - Eiectric Circuit Theory

v' Carrdidates ate required to give their einslvers in their oun words as far as pr4cticable.
{ Aitempt any ru.g-questions.{ The-figures in the margin tndicate fuUWn.
{ Semiloe graphpapet wi
{ Assume suitable data if necessary. 

. 
.

a) Define haif power points a:rrd banciwidtir for a series RLC circuit and derive the
expression for them. How is the bandwidth affected by quality factor of the circuit? t8l

b) The sr,vitch has been open for a long long time in the circuit'shown bek:rv ancl at t : 0
it is sudcienly ciosed. liind i1, vc, eg, izn, i3o, itr:, ic, vL, v3o, vrrr, v2e at t = ii+. tS]

t=0

20
3C)

10v

1f)

2. a) in the two mesh netw'ork shown in the ligure below, the svritch is clssed at t = 0. F'ind
the mesh currilnts ir(t) and i2(t) as shown, and the capacitor voltage vs(t). [Use

. 
classical app:oach]. t8l

2F

4FI

1

+ t:0 2s0v
ir iz

-5fr, . ,,",,,

b) An exponential voltage v(t) = 29.-rt is suddenly applied at time.t = 0 to a series RC
circuit with R : 10, C : 0.25F. Obtain the particular solution i(t) in rhe circuit.
Assume zero initiai charge acioss c,apacitor. [Use classical method.]

3. a) In the given circuit below-, switch Sr is closed at t = 0 and a er 8rns, the srvitch Sz is
opened. Fmd the complete expression for current in the inter,;al 0 < t < 8ms and
t > 8ms. Lise Laplace Transform approach.

S

t8l

tBl

,

t-0 Sz

+ 10()
r0v

.2H



-l

b)'The'circuit sliow:r below is in stead,v state rviin sv,itch 'S' clo:erl. The s,,riitch is' 
opened at t = 0. Using Laplace Transform method, find il(t) in the circuit,

t:0
t8l

t where
vc(t) Rr : Rz = 2C)

L: 0.5FII c= tr
+

2t

-

:

+
4V

4. a) For the given Z-port network shown in figure below, find the voltage ratio transfer
fuhction. t8l

1

1',

1H 2

Vr IH
t

V'(S)

I+

b) What do you unclerstnnd bv poles and zeros of a network f;nction? State their
significance in analyzit',gthe iinie doma;.: response crf a netwcrk..

c) Determine the eqrrivhlent Y-parau-r.eter if two port Netu,orks r:ue connected in parallel.

5. a) Clbtain the T and Y pi:iameters of the given 2-port netwcrk sholvn in ibllowing figure.
;\iso check for fJre syn:metry a:rd./or reciprocity of tlie n,,'?-;vork.

['f.l

t4l

i8l

t8l

t.Bl

I
,1r
I t() zx2 /t'

I

YzVr 55)

I1' z',
i

b), llketchthe asymptotic tsode plots for the tlansfer iunction given by

G(S)= - 2o(s+l- .
) ' S(Sz +25+10)(S2 +2t.s+20)

6. a) For the network sho,a,n below, find the Z and, gparameters and sho'w that the network
. is neither reciprocal nor symmetrical.

l8l

-
I

I

I t.l
1

lr'

2

CI,

f,,
20

v(t)

b) The network of figure shor,.m below has an applied voltage of vO : (40 sin cot + 80

sin 3rot) volts where co = 500 rad/s. Find. the current response and hence the average
power.

-

I

I

I

6.sf)

n:+,F

0.07H pF
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Subiect: - Electric Circuits II
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/ Attempt any Five questions.
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/ Semilos sraoh oaper will be provided.
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1. a) Using mesh analysis, determine the value of Vg so that the curent thiough 3() resistor is 6.76
Amp as shown in the following figure.

l0A
Vg

b) Mention the importarice of initial conditions in the circuit analysis. Draw the equivalent
circuit showing the initial and final condition for inductor and capacitor.

c) krthegivencircuit,switchKisclosedattime t:0.Findit(o),i2r),* *U UtXll 
'.

t8l

5c)

K

t=0
ly

-l-; . :

Vs sin(ot + Q)

2. a) In the given circui{ after the switch has been in the open position for a long time, it.is closed
at t = 0. Find the voltage across the capacitor using classicil method.

'lr{l

ir

t=0

t4I

l4l

t8l

R

C

t8l

10A
1F

b) kr the network shown, the switch is closed at t = 0. Find the current supplied by the source

using Laplace tansform method.

20
1c)

10v

t:0

1H
t/$



3. a) Withthe
switch is
method)

switcfup in positiol l, the circuit shown belorr attains equilibrium. At time t: 0, the

moved to position 2. Find the voltago ecross iMo resisto"' (rjse Laplace transfonn

-
I

-
I

I8l
Cz :l ltF

lMo Cr = 2ttF 5MO vdo

b) In the circuit shown below, switch 51 is closed at t = 0 and Sz is. opened at t = 4 msec.
Determine i(t) for t > 0. Assume that inductor is initially de-energized. (Use Laplace method) t8l

I

:

:0
t=4msec

l00v

4. a) Find the exponential form of Fourier series for the given Saw-tooth u/ave.

f(t)
t8l

{

122
-t- - r -

{= 
,.., !'

t
%

+.-

b) Find the current ratio and voltage ratio transfer function for the network grven. .

2

l

V2

J

t8I

t8l

I
i I
V1

t/2F

t8l5. a) Sketch Bodeplot forthe tansfer function grven by G(S) = 19

lo

S(s+ 3)

(S+lXS'+25+lO

b) With a suitable example prove that the forced rcsponse of b network depends upon the nature
of input excitation while the natural response never depends upon the input excitation.

6. a) Find the hansmission and y-parameter of the two port network given in the following figure
and alsq prove that the network is neither reciprocal nor symmebical.

rt

I

I 2A lo
Vr

l'
b) Write the state variable formulation of the circuit sbearn.

Y2

z'.

t8l

C

I

,r**

vy
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their own words as far as practicable.

l. a) Findthecurrentineach

2A

b) In the network shown in figure below, a steady state is reached with switch open. At t
= 0, the switch is closed. Determine the value of V,(0-) and V.(0*).

5V

2. a) Using classical method, find the exprg;pion for the current supplied by the source in
the network shown in figure. Also frnd'the time taken by the source cunent !o reach
25mA?

t0v 500(l

b) Using Laplace transform method, frnd the current i(t) for t>0 in the circuit shown in
the figure below.

8c)

(t)
l2v IF

3. a) Using classical method find the expression for current through the inductor for P0 in
the circuit shown in figure.

t8I

t8l

t81

t8I

t8l

t=0

al2 ,'-'

%

10c)
IF



I.
j

!

i
I

..t'

I
,

I

rl
ii

tI

I

i

,'

'j

J

b) Using Laplace transform method, find the expression for current through 2O rcsistor
for P0 in the circuit shown in figure.

0.

v=l/10 e'31

4. a) For the two-port network, frnd the cunent ratio transfer function as well as voltage
ratio transfer function.

t8l

,'F t8l

lo IQ 2

2'

l,

I
:

:

ii
l
I

{

I

I
,1,

vr

t'
b) Find the trigonometric Fourier series for the waveform shown and also sketch the line

spectnrm.
v(t)

t8l

olt

-vo

5. a) Sketch the asympto,t. go6s)plot for the transfer function given by:

T,_\ _ 10(5+10)r(!'- 
W+5s'+4XS+40)

b) Express tnansmission line parameters in terms of Y-parameter.

6. a) Find the Z-parameter and T-parameter for the two-port network given in the following
figure.

2A 2

ll0I

t6l

t8l

vl

,1,

f,
V2

,1,

b) Obtain the state model ofthe network shown in following figure. t8l

(0

t
v2

+

2H

*t*


