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r' Candidates are required to grve their answers in their own words as far as practicable.{ Attempt AII questions.
/ Thefigures tn the margin indicate Fult Marts.{ Assume suitable data ifneeessary.

1' What is a Cnay code? How is it different than binary code? Convert (l0l l0)2 to Graycode? 
P+2+2)

2' State and prove De-Morgan's theorem_s-with necessary diagrams and prove that positive
NAl.lD equivalent is equal to negativeNoR. p+41

3- Simpliff the following Boolean firnction using K-map and draw the circuit of simplified
expression using NOR gates only'. 

t6l
F = Ern (7, 9, 12, 13, 14, I 5) + dqn'1 care (0, ?, 3, 5).

4. Implementations the following Boolean function using a single 8:l multiplexer.
F(A, B, C, D): Em (2,4,5,7,10, I4). 

tsl
5. Realize a full-substractor logic circuit using a single l:4 dernultiplexer and necessary

logic gates. 
t5I

6- How do you eliminate the switch contacts bounds circuits? Explain the operation of
negative edge higgered RS flipflop along with excitation table.

7. Explain the working fimction of PISO register with timing diagram of I0l0 data input.

8. What is an asynchronous counter? Design a synchronous counter with counting sequence:
000,001,01l, l1l, 110, 100,000,... using JK flip-flop

9. Modi$ SR flip-flop into JK flip-flop byhelping corresponding excitation table.

10. Design a sequential machine that has one serial input X and output Z. T\e machine is
required to have an output Z: I when the input X contains the serial message 1010.

11. Explain the operation of three input TTL NAND gate. What is the significance of totem-
pole output in it?

12. How does a multiplexing display function? Explain with necessary diagrams.

* !i(,f

[3+6]

I6l

[3+s]

t6l

uzl

t6l

tsI
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/ Candidates are rcquired to grve their answers in their ovm words as far as practicable.{ AnemptAllquestions.
r' The.figr* in the margtn indicate Futl Mqrks.{ Asswte sitable dataifnecessary.

l. Define Digtal and analog Signal, Explain Crray and Excess 3 code with exmple.
2. Define positive and negative logic and prcve thatpositive X-OR is equivalent to negative

X.NOR

3. simplrfy the function using K-map F=I(1,23,8,9,10,11,I4) and D = I(0412). Also
rtr,lize the simplified circuit using NAlrlD Gates.

4. a) Design the logic circuit for 4:2 Priority Encoder.

b) Design 8:l Multiplexer using 4:l Multiplexer and 2:l Multiplexer.

5. Differentiate betweer cornbinational and sequential circuits. Explain the operation of
asynchronorx mod-12 cormter with timing diagrams.

6. F,xplain the operation of 4 bit serial in parallel out (SPO) register with timing diagram.

7. C;onvert D flipflop into JK flipflop and JK flipflop into D flipflop.
8. Define Synchronous and Asynchronous counter. Desigl a MOD-10 synchronous counter

and draw its timing diagram.

9. Define CMOS paramete$ shortly and explain logic operatioa of CMOS 2-input NAND
gae circuit \r,ith its truth table.

10. Design a sequential machine that has a single input k'and single output'z'. The machine
is required to give high ourtput when it detects the serial sequence of 00I message. Use JK
flip-flops only.

I 1. With the help of block diagram e4plain the operation of time measrement circuit
**:i

t6I

[3+3I

t6l

t6I

t6I

[2+41

141

14+21

[2+61

[3+s]

[121

t6l
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r' Candidates arc requird to give their ansrrers in their own wonls as far as practicable./ AttemptAltqrcstions.
{ Ihefigres in tle mugin indicote FulI Mark.
{ Asswne suitable futadnecessry.

l. what is BCD code? List the advantagas and disadvantages ofBCD code.

2- State and p8ove hY*guo's theorems with neeesse.ry diagrams. Construct XOR gate
using minimuur number ofNAlID gates.

ll+31

[2+4)
3. Obtain the minirnpl SOP fomr of F(Ae_B, C, D) : Im(3, 4,6,9,10, 15) + d(0, 2,7, 14)

using K-map and implement the simplified result using NoR gate only. [3+3]
4- Design a circuit that compares two 2-bit numbers, A and B, to check if they are equal.

Thecircuithasoneoutputx,sothatx = I ifA=Bandx=0isA*8. 
t5I

5- Design fulI adder circuit using azx4 dwoder and gates. vJ
6- Design alx3?line decoderusing 3x8 line decoder and necessary logic gates. tsl
7- Explanthe operation of 4 bil serial in serial out (SISO) register with timing diagram ofl0ll datainput. 

[3+3J
8. Etplain the operation of positive edge tigger S-R flipflop rvith excitation table. AIso

derive its characteristic equation and state diagram. p+2+Zl
9. Define synchronous sequential circuits. Explain the operation of asynchronbus decade

counter with timiug diagrams and circuit diagram. [l+6]
10. Define parallei counter. Design a mod-6 synchronous up counter using JK flip flop. U+1j
11. Explain the characteristics of CMOS logic families. Draw the schematic dragram of TTL

2-input AND gate and explainwith necessary diagrams. F+4I
12. Design a sequential machine that has one serial input X and one output Z. Themachine is

required to give an output z = I when the input X contains the message 1001. Use S-Rflipflop. tt0]
13. With the help of block diagram explain tlre operation of frequency counter circuit. t5l

***
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r' Candidates are required to grve their answers in their own words as far as practicable-

/ Attempt All questions.
/ Thefgares tn the margin indicate FuIl Marhs"
/ Assume suitable data if necessory.

l. a) ExplainExcess-3codewithsuitableexamples. t3l

b) Perform the follon{ng code conversions, V+2+21

(i) (41.8125)ro = (?)z

(ii) (1000)2 = (?)scp

(iii) (19)ro: (?)E -s*d"

2. Realize full adder circuit using decoder and gates. Subtract (43)ro from (57)ro using 2's

complementmethod- [3+3]

3- Realize a following logic expression using a 4:l multiplexer and standard logic gates.

Y (A, B, C): fl M (0,2, 6, 7) t6i

4. What is a priority encoder? Design an octal priority encoder' [2+6]

5. Show logic diagram, characteristics table of JK Flip flop and derive its characteristics
UIequation and excitation table-

6. braw the circuit diagram of Serial In Serial Out and Serial In Parallel Out shift register

and explain one ofthim. [3+4]

7. Construct asynchronous T flip-flopped mod-12 up-counter and use positive edge

riggered clock. t?l

8. A sequential machine which has one input, A and one outpu! Y' The machine is required

to give the output high when the input contains a serial message of 1001, use only D flip-
u21flops for realizing the design-

9. a) Drawthe CMOS logic level profile for both inpnt and output. t3I

b) Explain the operation of a CMOS inverter with a circuit diagram. t4l

10. what is a method of multiplexing display? Explainwith suitable diagrams. t5l

I I. Explain TTL NOR gate with circuit diagram and tnrth table. What is a propagation delay? [4+2]

***
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/ Candidates are required to give their ansvvgrs in their own rvords as far as practicable.{ AttemptAll questiorx-
,/ Thefigures in the margin indicate Fuil lWarks./ Assume suitable data ifnecessary.

l. Explain Gray code with suitable exarnples.

2. sate and prove the De-margin's rheorern and perform the addition (47+27)by using 2,
complement method-

3. simplifr the 
\c_tio-nusing K-nrap F:z (1,2,3,g,9,10,11,14) and D: x (0,4,12). AIso

realize the simplified circuit using NAlrlD Gates.

4. Describe the imporrance of parity bits in communication system. Explain 3 bits even
parity generator circuit clearty.

5. Realize a full subractor circuit bv combining only one l:4 demultiplexer and standard
gates.

6- Expiain the operatioa of 8:l multiplexer with necessary diagrams. Constnrct 32:l MLIX
using only 8:1 MIlXs.

7. Explain the serial in parallel-out (SIPO) shift register with timing diagram of I t 0l data
input.

8. Explain the operation of edge triggered J-K Flip-Flop with necessary diagram and
excitation table.

9' Differentiate between combinational a1d sequential logic circuits. Construct and explain
mod-I2 asynchronous down counter with negative edgi clock triggering systern. Use JK
fl ip-t)ops and necessar!, Iogic gates.

l0- Design the synchronous decade counter using T flip-flop and also show its timing
diagram.

l1' Explain the operation of TTL two input OR gate with schematic diagram and also define
thepropagation dela,v time and pow-er dissipation.

l2' \vith the help of block diagram, explain the operation of digital frequency counter.
I3' Consider a sequential deteetor that receives binary data stream at its input .X, 

and signals
when a serial sequence'rOil'arrives at the input by making its output,y, high,
otherwise output_remains low. Design a sequence detector state machirr. urirrg positive
edge triggered T flip flops.

t3I

[3+3]

14+21

IZ+4]

tsl

[3+3]

t6l

t6j

L2+6]

[4+2]

t4l

t8l

Exam.
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Subject: - Digital (D{ 502)

,/ candidares are required to give their anwrrers in tbeir own words as far as practicable-

/ AnemptAll questions.
,/ Thefigtres in the mmgin ittdicate Full Marhs'
/ Assume suitable data if necessary-

1. a) Whatis agray code? Compare with binarynumbers'

b) List the advantages of digital signal over analog signal'

2. Describe De' Morgan's laws with examples. Constuct XOR gate using only 3-inputs

NA}ID gates.

3. What is a decoder? Realize a}'to4line decoder as a fuli adder circuit'

4. Simpliff the following fi.rnetion using K-map. And also draw reduced circuit using NOR

gatey(A,B,C,D):fIM(01,3,8,10,11,12,15)andd=IIM(7'13'14)'

5. a) Explain the operation of two 4-bit parallel adder with neat diagram. 
- ^

uj Reaize the logic circuit of l x l6 DMtIx using 1x4 DMIJX and gates if necessary.

6. Differentiate between combination and sequential circuit. Explain briefly how latch can

be used as bounce eliminator.

7. Explain how l00l data can be stored and rerieve n PISO shift register with neat diagrarn

and truth table.

8. Construct a rnod-I2 asynchronous up counter with positive clock edge triggering

Implement only T fliP-floPs-

g. Design BCD synchronous counter vl'ith circuit diagram, truth table and timing waveform'

Use T flip-flop.

l0.Draw the schematic diagram of 2-input TTL NAND gate and e4plain about CMOS

characteristics.

I l. Design a sequential machine with one input x and one-output z which gives output rl
wheriserial input containts 1011 message' Use J-K flip-flop'

12. With the help of block diagram explain t\3Seration of frequency counter.

t3l

t3I

l2+3)

[1+5]

Is+2J

tsl
t3l

[2+41

I 12]

tsl

UI

tsl

t7l

14+21
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- Digital LogicSubiect:

/Candidatesarerequiredtogivetheiranswersintheirownwordsas
far aspractic$le-

t AttemPt 4ll questions' ,--
/ 'fi;ligrrrrt 

in *e mwgin indicde Fall Msrks

/ Assume suitable dotaifnecessary'

l. Describe in your oum words the characteristics of an analog and a digital signal' convert

iZ.eq[intoits octal and decimal equivalents'

2. Explain BCD code with suitable examples'

S.SimplifthefimctionusingK-map!=ItO,l'-4'8'10'11'12)andFI(2'3'6'9'15)'
e[J t"ifi* the simplified iirct'it 

'si"g 
NoR Gates'

4. Explain the operation of octal to binary encoder with necessary diagrams' convert

A+B'C in to canonical form'

5. Describe the importance of parity bits in commrmication syste'm' Explain 3 bits oddparity

generator circuit clearlY'

6. Realize the circuit diagram for BCD decoder' Explain 1's aud 2's cornplements with

oramples?

7. Explain the operation of edge tiggered s-R Flip-Flop with timing diagram and tnrth

table.

[2+41

tsI

14+27

[3+3]

[3+3I

[3+3]

8. Design half subtactor circuit using HDL'

g. Define synchronots sequential circuits. Explain the operation of asynchronous mod-12

counter with necessary diagrams tl

t6l

t4I

+sl

10. Design a synchronous sequential machine from the state diagram given below' Use S-R
ll0l

Flip-Flop.

1floiD

I 1. Explain the operation of 4 bit serial in paratlel out (SIPO) regrster with timing diagram' t4I

12. What is the role of hazards in asynchronous circuit design? Explain tw'o bit magnitude

comparator with necessary diagrams' 12+41

r3. Draw the schematic diagram of rr,- NAND gate and exprain about the transistor switch. 12+31

14. with the help of block diagram explain the operation of Time measuring circuit' t4l

***
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{ Candidates are required to give their answers in their oun words as far as Practicabla

t AnemptAllquestions. . -,_-L^, 'ii"'tti; 
in the nugn indicate Fult Mark'

/ Aswme suitable dataif necesstY'

C Signal levels for Input and Output logic with exmrple' t3l

b) Convert 37.432decimal number to binary' 
- rL-. 

t3l

2.a)StateandproveDe-Morgan,stlteoremswithnecessarydiagrarrs.Provethatnegative
logic oR Gate is equivalent. po*i i-J"iogi" aNO Cutt. [4+2]

b) What is Gray code? E']rytaio with example' , r --:.^ - rr A l 
121

3. a) Mini:e the expression :oa implemeot the'reduc'ed exp-ression by using NAIID gates'

F =ABCD+fr*.*cu* asliliffi."m'+ercD+esc6+ABCD [4+21

b) What do you mean by Max term? Explain wlth example t3l

4.Designthe32:lMultiplexerusing4:1.i,],i.{''-.*treeconcePtandimplementttlea' 
;;;il"; !t0,r,,,*,',13) using "iJr" 

vr'riplexer; 
. r r- -r 

14+21

5.a)Explaintheoperationof3bitmagnitudecomqa{atorwithtruthtableanddrawthe tsI
circuit. :

b) Draw the circuit to add following bits l0l l and f l00: 
. r - L:. 

t3I

6. a) Write down the drawback of SR FlipFlop pxpiain the operation of edge triggered JK

Flip-Flop rvith timing diagram and tnrth table' ' ' ^ 12+47

b) Explain &e operation of 4 bit serial in serial 9ut 
(slsolregrster with fiming diagram' t5I

7. Explain the operation of 3 bit Asynchronous up/down eo'unter with timingdiagram' t61

g. Design a synchronous sequential machine such thaf 
1t 

gi'o ouput Z = I if input contains

the rnessage f f O anO JrJai* i, it oil *t"t" for ott"i condition giving output zero' Use

J-K Flip-Flop. 
and rt re*urs ur rt' u 

t10l

g. what do you mean by static and- {rnamic 
hazards? Give exaurple of static hazards and

explain how do;;i#*e such hazards? 14+27

10. 
.with the help of block diagram explain the operation of frequency counter' t4I

I l. Draw the schematic diagram of rrl, NoR gate and explain about totem pole' t6I

**,F
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r' Candidates are required to give their answers in their own words as far as practicable.
r' Anenpt AA questiotts.
{ Thefigures in the margin indicate Filt Mark.
{ Assme suilable data ifnecessary.

l. a) Explain digital wave form based on TTL compatible logic. (Both for input and output)

b) What is the importance of De-morgao's laws? Show how a two-input NOR gate can
be from atwo-inputNAlrlD gate.

2. Convert decimal 39 into binry and hexadecimal. Use 2'S complement method to perfomr
the following addition (-28+ 17)

3. Sirnpli$ the tunction using K-map F = f,(0,t,4,&10,1l,l2) and D = I(2J,6,9;s). elso
realize the simplified logic circuit.

4. a) What is an encoder? Draw the logic circuit of an encoder that converts Octal nunrber
into binary.

b) What is a multiplexer tree? Design the 16 to I multiplexer using 4 to I multiplexer.

5. Whx is the Setup time and hold time of a flip-flop? With the help of excitation table and
K-.up, convert R-S flip flop ioto D and J-K flip flops.

6. Describe the operation of 4 bit serial in Serial Out shift register, with timing diagram.
Considerthe input l0l I to be entered into the register.

7. List the advantages and disadvantages of a synchronous counter over asynchronous
counter. Design a 3 bit synchronous counter which follow gray code sequence.

8. Design a sequential machine that produces output Y: I when it detects the serial input
X:100.

9. Deline fan-in and fan-out with reference to TTL. With a circuit diagram explain the
operation of 2-bit TTLNAND gate.

10. Draw the block diagmm with decoders to show hour, minute and second

11. Write short notes on: (any two)

r) Static and dynamicbamrd
ii) RoM
iii) DE-MUX tree

t3l

t4l

[2+3]

t6l

ll+41

[1+4I

t2+61

t6l

12+61

lt0I

12+61

t6l

[2x3]
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{ AttemptAll questions.
{ Thefigwes in tlrc mrgin tudicote Fall Marhs.
/ Aswne suitable dataifnecessry.

l. a) Define the positive logic md negative logic wittr examples.

b) Prove that NOR Gale is an rniversal gate. Realize E)(OR gate usiug only NAI'ID
gate'

2. Convert the decimal nrmber 73 into gray code and perform the addition (-5+13) by usrng

2's complement metlrod.

3. Simplify the following fimction using K-map and implerrent the result'using suitable

gates.

F(AB,C,D) = Em (7,9,12,13,14,15) + d (0,23,5)

4. a) Design a circuit that compares trro 4-bit ntmrbers, A and B, to check if they are equal.

The circuit has one ouQxrt r so that x = I if A = B aod x = 0 if '&c B.

b) Imple,usrtthe foilowing fimction with a Multiplexer:

t21

t6I

[2+3I

14+21

t5I

t4l

F(AB,CP) : X (0,1,33,88,15)

5. Define FlipFlop. Explain the operation of positive edge trigger J-k Flip Flop with

excitation table. Atso derive its characteristic equation and drarr state diagram. t l+3+2+27

6. What is the diffe,rence between Asynchrouous and Synchronous oounter? Design Mod-13

synchronous connter using J-K flip flop and also draw its timing diagram. 12+61

7, Explain tlle different types of registers with suitable block diagam. t3I

8. Explain the operation of 4-bit s€rial in serial out (SISO) shift left register with timing

@ t6l

g. Desigl a sy,och3oaous sequential machine such that it gives output Z= I rf it detects input

*.r*g" Oit. Use DFlip-Flop [10]

10. What do you mean by static and dynamic hazafis? Give exanple of static hazards and

explain how do you elirninate such hazards? [2+41

l l. Draw the sche,matic diagram of TTL NAIID gate and explain the propagatiou delay time. t6I

12. With the help of block diagram, explain the operation of digital frequeircy counter. ts]
{.*+



U TRIBHWA}IUMVERSITY

INSTITUTE OF ENGIMERING

Examination Control Division
207J Shrawan

Eram.
Lcvcl BE I-STIfUEIE 80

Progrenmc BEL9BEX,BCT PesMerts ?2

YeanlPert filt fine 3 hrs.

,/ CandidAes are required to give their a$rnlers in their own words as far as practicable.

t Attempt All questions.
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t Assume witable dataifnecessary.

l. a) Perforrrthe following codeconversions'

r) (1110)sey = 8)sco
ii) (1430)ro = (?) s*.or'r

b) Constuct two input XOR gate using minimum number of 2-input NAND gates only.

2. Imple,ment a full adder circuit using 4:l Multiplaters

3. Draw the circuit diagram and explain the working p'nnciple of 4-bit parallel in serial out

(PISO) shift register

4. Simpl4 f,t,Z-:gfgl3+d(0,4,5,6,7,9,12) 
by using K-Map and write its *andard SOP

expression. t6]

5- Design l:32 dimultiplexertree using l:8 DEMUXS and l:2 DEMUXS only. t6I

6. Drawthe schernatic diagram of TTL Inverter. Explain the working prLrciple of circuit. [3+4]

7. Derive characteristic equation of a JK flip flop. How do you make it a toggle flip flop?

Drawthe input and output wave form of JK flip flop. 13+2+27

g. Differentiate between combinational and sequential circuits. Explain BCD-to-Decimal

decoder circuit with suitable diagram. 12+61

g. Design a synchronous MOD-S cormter along with block diagram and timing diagrams.

Also-vrite ihe applications of co,nters and shift registers. t6I

10. Sketchblock diagram of digital frequency cormter and describe its operation. t8I

l I. A seqgential machine has to ddect serial input sequance of 101, the machine ogtput wiil
be Hirr. The machine contains two JK flip flops, A and B. Assume: single iop"L x and

singfoutput Y. l12l
**:i

[3+2]

tsI

tsI

171
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t Candidates are required to gtve their answers in their own words as far as practicable.
{ Attempt All questians.
./ Thefigures in the margin indicate Full Marks.
y' Assame suitable data if necessary.

1. \#hat are the major difference between Binary code and BCD code? t2I

2. Explain the operation of gated D flipflop with timing diagram and truth table. t4l

3. What are the rnajor differences betrreen aslmctronous and synchronous counter? Design
a Mod-6 synchronous up binary cormter using S-R flip flops and draw its timing diagram. [2+6]

4. What are ttre applications of shift registers? Explain any one of the application with
working circuit diagram. t6l

5. Construct MOD'12 asynchronous up-counter with negative edge triggering system in
clock. t5I

6. Draw the circuit diagram for 2-input CMOS NAND gate. What is Totem pole output?
Explain. [3+3J

T. Convert the decimat number 168 into hexadecimal aud gray code by first cont'erting it
into binary and perforrn the following addition using 2's complement ll+15 12+2+37

8. Write the minterms of ACD+AB and simpliff 11,2,3,8,%10,11,13,14+d(0,4,12) by using
K-Map and write its standard product of sum (POS) expression. [4+6]

9. Differentiate bet-ween synchrcnous and asynchronous iuputs of a flip flop with suitable

diagram. Derive characteristic equation of a JK flip flop. How do you make it a toggle

[3+sJflip flop? Explain with diagram.

10. Draw the schematic diagram of TTL NOR gate. Explain the operation of CMOS to TTL
interface. 12+21

11. Explain with block diagram to buiid the digital watch from a power supply systern. Show
second,rninuteandhour displayusiagdecoder. t8l

12. Suppose you have given the foltowing word specification describing the sequential

operation of some machine. This maehine has a control input X and the clock and two
state variables A and B and one output. If the input, is high the machine will change state

othenvise this machine is supposed to hold its present state. It also gives output when the

sequence is l0l. Derive state table and state diagram. Use only T flip-flops and necessary

[4+8]Iogic gates' 
***
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/ Candidarcs are required to grve their answers in their own words as far as practicable.
/ Attempt All questiorx.
r' Thefigwes in the mogin indicate Fuil Mai$.
{ Assnne suitable doto ifnecessary.

l. Perform the following as indicated in the brackeb:

a. (10.0l0rh: (?)16

b. (101001001)uo,.y= (?h-y
t:. (93)ro= $)s,".*.r
d (10.001HII.101)2using ?'s complement method

2. a) Describe commutative and associative laws of Boolean algebra with exarnples and
simpliff A+A'B:A+B.

b) tmplement Excusive OR gate by using NAND gates only.

-?. SimpliS Z!,2,35,9,1QIU3J4+ d(0,4,7,12)by using K-Map and r,lnite its standard

product of sum (POS) expression

4. How do you design 32:l Mux by using multiplexer tree? Implement logic function
Y = Im(O1J,8,9,13,15)by using suitable multiplexer.

5. Realize a full-subtractorusing suitable demultiplexer and standard getes.

6. Design a simplest logic cirtuit for'b'segment of the BCD to 7 segment decoder.

7. Design and draw the circuit diagram of a 3 bit gray code synchronous counter.

8. Draw rippie deca<le count€r and sketch its timing diagram.

9. Draw 2-input TTL NAND gate and explain its working princrple.

10. How does secoad section of a digital clock work? Explaiu its working princrple using
block diagram.

I i. Design a sequential machine that has a single input 'x' and single output 'z'. The machine
is required to grve high output when it detecs the serial sequence of 011 message. Use JK
flip-flops only.

**t

[2x4]

12+21

t4I

[4+3J

t6I

UI

t7t

[s+21

t5I

[4+3]

u2l

t6l
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Subject: - Dgital

{ Candidates are required to give their answers in their orvn vrords as far as practicable.

{ Attempt All questions.
/ Thefigures in the margin indicate Fall Marks'
/ Assume suitable data dnecessary.

f . iDefine digital operations. What is Excess-3 Code explain with example.

Z. Define universal Gate with example. Realise Ex-OR Gate using NAIID gatebnly.

3. Simplify the following using K-map and realize the simplified result with N'AND gates

only.

l^{z,s,t s,l oJ 3) + d(0,6;l 4,1 5)

4. Implement following combinational circuit with multiplexer.

F(A, B, C,D1 = [ {Lr,4,l l,l2,l3,l 4,1 5)

5. Using seven segment display decoder realize the logic circuit for segment'b', 'c' and'd'.

6. With neat and clean diagram explain the operation of adder-subtractor circuit.

7. Explain the operation of positive edge triggered RS flip-flop with circuit diagram, tnrst

table and excitation table.

8. With clear circuit and tirning diagram, explain &e operation of parallel in Serial out shift

regtster.

g. Design Synchronous lvl0D- 12 counter using T-flipflop'

10. Design a sequential machine that can go thmugh 2-bit gray code cbmbination of states.

The machine changes its state when serial input is one and remains in same state when

inpu! is zero. The machine produces output one when it passes tluough all states and

finally goes back to initia] state. (use JK flip flop)

ll.What are the characteiistics of TTL circuit for logic high and low level? Explain the

operation of fiL NAND gate.

12. Describe the operation of Digital Clock rvith block diagram.

12+41

[1+4J

[3+3]

t4l

tsl

t4l

[2+8J

t8I

t8l

[10]

12+6]

t6I

+1.*
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/ Candidates are required to givetheir arswers in their ovvl words as far as practicable.

,/ Thefigures in the marginindicate Fu4Marks-
{ Assume suitable data ifnecessgry-

l. a) What are the different logical opaations? Explain. t3l
b) Explain different coding syst€m used to represent data t3l

and tnrth table. l4l
3. Simplifi the Boolean function in boAr SOP and POS and the implement using basic gates

only: F(A, B, C, D): I (0, 1,3,4,,8,9, 15) t8]

4. a) Design 8- to -3 line priority encoder. , t4l
b) Design a combinational logic that produces square of 3 bit number using ROM. . ' [6J

5. a) Implement the full adder.using two half adders. t3l' 
b) Explain the working principle of binary multiplication. ts]

6. Explain the operation of RS flip flop showing it's logic diagram, characteristic table and

then derive its characteristics equation and excitation table. t8I

7. With clear circuit diagram, explain the operation of parallel in-Serial out shift regrster. t4I

8. What do you mean by Presettable Counter? Design a modulo - i2 counter usirtg

T-Flip flop. U+71

9. Design a sequential machine that takes the one bit of serial data x as input and gives the

one bit of data as output z.T\e machine gives an output z = I when the input sequence of
x contains the message 0100. [12]

10. Vhat are the parameters of TTL? Explain the operation of 74C00 CMOS. t2+61

11. Explain the operation of digital clock with neat and clean diagram t4l
***.
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{ Candidates are required to gve their answers in their own words as far as practicable.

', { Thefigures in the tfargrnindicate Fatt Marhs. :{ Assume suitable datit ifnecessmy.

1. Define digital IC signat levels. what is-Gray code? Explain witrr example.

)- Constnrct the given Boolean function: F: (A+B) (C+D) E using NOR gates only.
3- Simplify F (A,B,CD = n (01,5,8,10) + d(7,15). write its standard Sop and irnplement

the simplified circuit using NOR gates only.

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

p Desi gr a2 bit magrritude comparator.

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

6. praw the circuit q4s9* and explain the operation of positive edge triggered JK flip-flop./ Whrt are the drawbicks of JK flip-flop?

J7 Explarnthe serial in sedal out (sISo) shift register wirh fiming diagram.

8, Desigrrthe synchronous decade counter and also show the timing diagram.

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

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

I l. Describe the operation ofa frequency counter,

***

14+41

12+4)

t4I

[3+3I

t4l

t8I

[7+11

141

tsl

[r'2]

[4+4]

t4l

LeveI BE Full Marks 80

PrograBme BF.I., BEX,
BCT Pass Marks 32

Year / Part lt/t Time 3 hrs.
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gracticable'

{ Attempt All qucstiotts-

'/ fhefgiei in the margin indicate Full Mark'
{ Assume suitable data if necessary'

l. Define digital signal and explain Gray code with example' I I +5]

Z- Prove that positive X-OR is equivalent to negative X-NOR' tsl

; a) convert the follorving term into standard min term. A+B'c' t3I

b) Use K-map method to implement the fotlowing function and also draw the reduced

circuit using NOR gate' t5l

F (A, B, C, D) : L (0, ?, 4,6,8, l0' I5) and

d:I*(3' ll' t4)

4.a)Reaiizethel,:giccircuitofthefoltowingusingS:IMUX't4l
F(\\r,X, Y,'iil:E-(i,2,5,7,8, l0' 12' l3' 15)

b) \\ften FFr is ANDed urith COH what rvill be the resulting number? Subtract (26) l0
{2+z)from (16) l0 using 2's complement binary method'

5. a) Differentiate between level and Edge triggering? t3l

b)Explaintheoperationoftwobitmagnitudecomparatorwithtruthtableandcircuit
diagram. t5l

6- a) Desc-ribe different typerof registers with diagram' t8 j

b)Illustratehorvl0lldatacanbestored.an{.retrieveinparal.lelinserialoutshift
register with neattiming diagram and truth table' t8l

7. Differ-entiate synchronous a*d asyncrronous sequential circuits. Explain the operation of

mod-12 ,yn"hrooo* counter with timing diagram' 12+61

8.a)Definestatediagramandstatetablewithexample.|21
b) Design a sequential machine that has ope serial input and one output z' The machine is

required a ;t.; ; output z: I when the input X iontains the message I I0' t8]

g. Drarv the schematic diagram of TTL two input NOR Gate' i6i

10. Explain briefly the block diagram of an instrument to measure frequency' t5l

***



9ra

b) Find the trigonometric form of Fourier Series and plot the line specrrum for &e
following wave form-

u

Vs

t8l

t

2n 4r wt

5. a) Plot the asyraptotic Bode-diagram for the transfer function: t6I

function G(s)= = 
2c(s+l)

s(s2 +2s+10)(s+5)

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.

'-a

-s

t0v
vo(t)

r0c)

t4l

t6I

0 -5c2 2

EC2

Cg

lpF
a

c) Find the expression for Equivalent T-parameter equation if three two-port networks
are connected in cascade.
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/ Candidates are required to give their answers in their own words as far as practicable-
/ Anempt AII questions-
{ TheJigures in the m*gin indicate Fult fliarts.
/ Assune suitable dara if necessary.

l. Typical digital thennometeruse BCD to drive their digital displays.

a)HowmanyBCDbitsa1reqq1redt.odrivea3digitthermomcterdisplay

b) What happens when 12 bits are sent to display for a temperature of 157"C.

2. ltrthat are the next four rrumbers in the hexadecimal counting sequence D9A, D9B, D9C,
D9D......,.....

3. Sketch for th9 folloring Boolean equation, using only NAND iogic gates.

y=AB+AC+BD-

4- Determine the Boolean exprcssion for the output, X of logic circuit shorvn in figure-

t2l

i2l

A

. Also minimize the Boolean expression for the output X using Boolean Aigebra to AB. t4I

5- Simplift'thefoilowingusingKarnaughmap F=IEE+BC+aB. t4l
6- Design a combinational circuit with tkee inputs A, B, C and three outputs x, y, z. W?ren

the binary input is 0, 1,2,3 the binary output is one greater than the inFut. .lVhen the
binary input is 4,5,6,7 the binary output is one less than the input. i6]

7. Design a combinational circuit that rakes decimal digit as input and output lines'that

t7lgenerates the 9's complement of the corresponding input digit.

8. What is data selector? How can a decoder be used as a de-multiplexer? Irnplernent the

follou,ing.function x,ith MUX. F(A,B,C,D): E(0,1,3,4,8,9,15). [+2+5]
g. Differentiate betwees eorEbinational circuit and sequential circuit with suitable examples. t5]
10. A sequential circuit has two l) flip flops A and B, two inputs x and y, and one output z.

The flip flop input equations and the circuit output are as follows: [3+4]
pa: [y+14

DB: xB+xA

Z=B

tsl



8IU

ai Draw the logic dlagrirrn urf the circuit'
b) Tabutate the state tabis.

I l. Desigrr a 2-bit count-dcr.,n counter. This is a sequertial circ.uit with two flip-flops and op.e

inpuix. Whea-x = 0, tb: state of the flip flops dces not change. When x: I, the siate

ssquence is 11, 10,01,00, 1 I and repcats' UOI

i2. Ccnsinlci comnnon bus rsith tristate logic and txpiain the use of conrmoh bus. t7l

I j. Draw the block diagram of a 4 bit shift register using D flipt'lops. If initially all the ilip-

flops oihput are in zerc sate, prepare the state tatrle when Lhe input sequence is 1,1,0,1 ,0-

Drau, the above shift register using J-K flip-flops only- l2+7+?'i

14- Construct a 12 hours digital clock using counters and explain its u'orking principle. Ul
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hogremmc

S u! i ec* - E1""qp-.ryqffIi"*
&ndidm are roguircd to ifvc tfieh answs in their om words as far as Prcticablc.eacryAtl qrrrstitrtt.
Tk$goys b tlz nogb itdica FnB l{o*r.
Nrlr,cslgrl foraula shcct ae ddtd hqoith
r| rryosod a vrctor and dr,rr-+n dcodes a unit vectw alorg Ors direction givar tiy frc
strbcoript

r Asna suilable &ta ifncccssty.

l. Transforrr drc vector F inb trc cylin&ical coordinae systcm.
F= 10d* W+@ atpoim4x:10,y=-E,z:6)

2. Define clectric di,pole mom€nt Trryo uniform linc chargeg g ncrm ea6;1 are located atx = I, z = 2 and at x = -1, y = z in trcc spaca If dre potertial at the origin ;s ioo v, nna v aiP(4I,3I ---',:...::

3. stateGauss'sl-aw. Theregiony<0conuinsa dietearic matcriat forwhich El =2.5, whilethe

region y > 0 is characterized by q, o. *, { = -301x+50 ir*lOirV tm, fird rhc electric
fiilrt inansitieq flux densitics in regron 2 and the angle 0s, which is $e angte made by normal.-+ -, -) -)
componentof E or D wisrt@l E or D. 

[2+3+2+l]
4. Derive Poissqt's eguation. Assuring that dre potential V in the cylindrical coqdisatB systern is

thc frmction of p only, solvc_the La-placian 
.equatioo by iotegration method ald derive the

expression for the capacitancc of co-axial capacitor using the sami solution of v. t2 ;51
5- staE stote's rhcorem. Evaluarc both si t"s oi srok"'s dreorem for the field

li = &qE, - sy?t l/ma,'d dre rcctangura padr aound ttre region 2sx<5, -lsys1, z = 0. Let
the positivedircction of ISbc ir- 

[l+Z]6. Defmc Ampere's circuital law- Dctermine H at pz(o.t 0J, 0) in rhe field c,f an E A filamenrc,.
current direted inward from infinity to the origin on the positive x axis, and th- ;;;;ii;infiniqralurg&eyaxis. 

p+6)

7. Exptain rnotional inductio:r with neccssary derivations. Correct the equation v * [= ?with
necessary argumcnts and derivaion for time varying fields.

8. Derive thc expression for elechic and magretic fields for a uniform plane wave prqxrgating in a
dissipative mcdium.

-+
9. A uniform planc wave in frec space is givor by tig = (250 ziale-Fsoziru t* Determine

-+
phascmstan!&equencyofthcrvavginnrinsicimpedance, Egatz=25mmandt=4ps. [1.+2+l+2]

I0. Define the secondary paxameters of a transrnission line. A lossless transmissior line with

-a 1!O *m has a length of O4L The operating freguency is 3fi) MHz and it is terminated with aloadz*=49ai30. Find:
a) Rellecrion coefficient , [2+l+2+3)

b) Standiug wave ratio on the lirrc (SWR)
Q laputimpedance (Zin)

11. Differenriae between TE and TM modes. Consider a rectangutar waveguide with e = 4, p = Fowith dimensions a = 2-08 cm, b = 0.54 cm. Find the cutofffrequency fo:r tr,t,, mode and the
dominant mode

12. Wrire shot trotd on anlenna and its types.

tsI

[2+6]

[3+4]

[4+3J

[3+3j

t21

h$Ifrd6 32

fdHrrlrs

3 hrs.

a0

fEG
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f Cana-iaates ae required to give their answers in t[eir ovm uoirils as far as pradicable'

{ Attempt All questions.
t Thefigres in the mogin tudicate FuIl Matk'
J Asstttru suitable data ifneces$ary'

1. Express the vector field A = (x-y) a, in cylindrical and spherical coorilinate sysGms- t5I

2. Find the total charge inside the volume indicated:

t4I
tu = 4xy*,os p s 2, o< f <|,osrst.

:. OUtain ttre equation of the streamline that passesthmug[r the point P (-2,7,10) in the field:

E=z(y-r)a r+zxar. I4I

4

4. Given thc potential field in cylindrical coordinates, V = [t00(22 + 1)] p co$V , and point

P at p -- 3 m, 0 
:60o,2=2rrr,find values at P for (a) V; O) E; (c) E; (d) dV/dN; (e) or;

(0 p, in ftee space. t61

5. Define gradient and laplacian firnction. A point charge of 16nC is located at Q p'3"5) in

fr"e sp# *a 
" 
*ifo* fine chage of sntrt-r-r1 

"t39':f.ryction 
of the plane x:2 *U 

-.
y:4-i?,h" p""rtia 

"i-ii" 
rtigi, itioov, Find v at P (4,1"3)' [2+6]

6. Define curl and its simificance in Electromagretics. Evaluate both sides of stokes- 
,h;;*6i rn" n"ra nlO:ry a- 3f a, A,/m *d tte rectangular path around the region 

.

2<xS5,-l<y<l,z=Qletihepositivedirectionofdsbea.' 12+67

7. Justifi the Maxwell's equation: I n.aS=O*itl necessary remarks. Derive an orpression

of 'nagnetic field inrcnsity for an infinite filament carrying a direct current using vector

m4gnetic potential' 
tion for electic field8. Write down the Ma:<well equation in phasor form' Derive thq equa -

for a uniform plane wave ravelling in air.

9. A ruriforn plane wave in free space in given by Electic field intensity E in phasor form

as:

? = 2oo 23g""-P5tzi, v/mFind :
Es

a) Angularfrequency (o)

b) Wavelength (1,) and rntrinsic impedance (4)

c) Magnetic field intensityfr(r,,y,r,9 atz= B mm and t = 6pS'

,.:."",

,

[2+6]

[2+6]

l2+2+41



10. Define Faraday,s law. A conductor with cross-sectional area of 10 cm2 carries conduction

curent ?=g2sintOCtirmAGiven 
lhat o = 2.5 xl06 S/q and E, = 6.Calculate the

value of the displacement cuncnt.

I L A lossless transmission line is 80 cm long and operates at a frequency of 600 MHz. The

line parameters are L= 0.25 plUm and C = l00,pF/m. Find the characteristic impedance,

the piase constant,lhe phase vehcity on the line, and the input impcdance for Zr:100O'

12- Define dominant mode- A sandard air-filled rectangUlar waveguide with dimensions

g.636 cm x 4.318 cm is fed by a I GHz carrier from a co&dal cable. Det€rmine if a TEro

mode will be proPagating or not-

13. Write short notes on antenna and its parameters

w

ll+4I

t8I

t2l

i

I

I
.t

I

i

I

I

I

I

i
i
I
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y i repncs"of a wctr and.4.*O, acoores a'rrnit rrcctor almg tbc direction giim by the

subscripf :.. , | ..:{ Asswru sttitoble fua ifnccessrlr.

'1. 
Givcnapofurt P Ga 6 3) md v.ector fielil I'= yd+ (xy+z)ai, orpress P ana i in

sphexicalcoordindesystcm.. .

2. A point chage of6pc locarcd at origiq uniform line chargc density of l80nc/m lies along

x-aiis afoil rmiformseet charge of 25 ch2 lics m.z 
= 

0 Plme- Fhd d 
"t"point 

1t, Z, 4)- ' '

3. I)erive tb expirssion fo m elecfic lietd int€nsity'&re to an iufinitety lo.ng he charge

ifuge density p1 by using Gauss's law- Frnd the wlume charge density that is

asgclatcawitl the fieH D = ryTil 1 1'tb * zd, C /m2,'

4. Stale . qonlimfr,, ?ilt4tion- GYen the . vcctor ' crbeqt density

T=10pzfre7 +psin2i{rrA/mz. Dacrminc ths cuncatfollowing ortcnrd the c,iircular

. 5. DitrcreUiarcbatnnmscatamgneticpteutialandvectormagnaicpotendal lfa'rrcctoi

negr€riC potdiat is d = -(p2/a)d;r,vt/m; caloila{e total magne{ic ffrx crossing the

surface il* rA; I 3 p 37 m and 0 < z S 5 m.

6. The region y < 0 (region l) is air md y > 0 (region 2) has 1r. = 10. If there is a unifom

magndic fielitE = Sii + 6ay + 7i" Arlm in region 1, fiird E and H in rcaon L
.' n Conect ttrc eqrabn VxE = 0 for time varying field wi& neccsstry derivation- Also

, -oa$ the 4uarirn VxE=oE.itl oec".*oy rtgur*r md de.rivation for time

[s]

TT

[4+3]

t2+4I

[4+4]

l8I

[3+4]

S. A unifo; plae wtrve in free ppace is gvn by rts=(2502?O)e-)3sozd.*Vlm-
Deteiminc.phase constanl fieqtrncy of 'thc wara, intiirsic.impedanci, E5 md the' 
rnagnitidc rtsf atz:2smsr and t:4ps- ll+l+V+2+21

9. Deri1e the orpession fsr elictric and magnetic fields for a unifonn plane wave .

propagdinginatecspace. t8l

. partmeters are L:0.5 p}ilm and C = 200 pF/m. Find the characteristics impcdance, the

phase consrJug the velocity onthc line, and the inprf im@ance for Zr: l00Q- 12+2+2+27

ll.Write short notes on TE and TM modes of rectangular waveguide. An.air filled
rectangulr.warcg'.ride has cmss-Section of 23 cmr x l.Vl cm. C,alculate the cutoff.
frequencyof&e dominantmode 6E*)- [3+3j

ters.. , 121
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Divergence'

C:rtcsiao-:V'D=
ADr

Ar'

fu, .ffi,
-+-
a!. a.

+

Curl

I o*n-o,,o u = ;ry..;* -,*

sprrccrirzr :F u= i*. *ryHtq "*?
Grailient

, &rtcsian:9v:ffa. *ffa ,*#u.

cyrio<rricai: w =#u,. i#a. 
*{a.

sphcricat: w= ff a, .1ffa. *;k# u,

cartesiin:vxn:l+ *]..e-*],.[* +], :

cl,indrba, :v-o =[i+. *y,.[? *], .it# -?],

spherra,ivx H =#lryH: d -t), .itt*+ ry). . i[*-*],
Iaphcian:

' Cartesian: V'V =#+

sphericar: vzv = i* (r, aT * rit* (+" H * nia#

e,.v.*v
oy' ''or'

I
I
!

i
I

I

t
I
1

I
1

I
I

1

rl

I
ii

I
tl
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/ Caodidates re required to give thcir EDsulers in their own words as fr as practicable'

/ Thefigwes inthe nogittirdicote FullMarks'

pprcsent a vector and ii*Dscn?t deootes arurit vector along the direclion given bY the

subscripl
J Asstme stitabledaa ifneccssary.

t. Transfomr a v€ctor fekl d.= +{^-24- 44 into. cylindrical coordimte sysm at a

point P'(2, 3, 5).

2. Apla* x:2 carya s'facedrargedemsiry l0n(Vmz;alinex= 0 and z=3 csry alina

charye densrty l0 nC/m add a poinr chaqge of t0nC is at-origin Calculato E at (1, l' -l)

3. Evalri*e the both sides of divergcnse ibeorem for the field E = Zxlfir + *'etqry' 4
the rectargular parafkhpipd fr[IDed by the planes 1 = 0 and l, Y = 0 and 2''md z : 0

and3.

4. Ifporestial lield in Aee space i5 y.= 
$sin0cos0 

V and point P is located a[ (a 90"' 0P)'

Fin&(48 @)directionofEutp't")*."rydensitv Ynn'
5. Find the yector maggetic field inte,nsity H in Cartesian *otdi*to il'P (2,1, 3) caused

filament of tZ a:nfuin) ma G6t".tion on the z-a:ris autl extending frrom z:0 to

6, Consider u u*au.y at z = 0 utldch crries currmt fi= S*)6*a*; Medium

t.(z < 0) is filled with lll{aia1mje3, d md medium 2 (z > 0) is filted uith material

u&ose p,=4.IfE, 
= 

sei+BeimT,findfu.

7. Define Po5mting vector. tlsing this deduce the time average povuer ilensity for a

.dissipative medium.

t5I

lrl

m

it-

-:.

t8I

8. A rmiform plane wave has e magnetic field 
-*tpoo3'

E:15cos (2 x tO6t+F4de/m in a med.q eharacterized by.o = O e = 4ec

a) direction of propagatio4 ph-ase constaot p, u'aveleng& X,' velocity v* intrinsic

impedance 1
b) lvlagpitude ofH
c)E

9. A unifonn plane wave in air partiatly reflects from the sinface of a material u&o-se

properties are rmknown. Mea;em€nti of the electric field in the region in front of the

interface yield a l-5 rn spacing between ma:<irra, lvith.the first ma:rimum occuning

0-;;d; the-interface. a sanding waye ratio (swR) of 5 is meazured- Deterrrine the

iatrinsic impedance of the unknownmaterial-

[2+sJ

t8j



rnsmissionlineis0.4}'Iong.T}'e-lheisterrrinatcdwithaload10. A 50 o lossless tra - r300lv1Ha find 
'-: 

12+2+41
21,= 4A+ j30 O. If the operating frequency ls Juu !vln:z' unu

a) reflectioncoeflicientCI .

b) standingwaveratio (sland

"i tp,r,lt"Par*"tz"l

11.;rd"t \rrhy TEM-wave doesnt exist in a rectangular waveguide? A recangular

uaveguide rrus airn"r*on= 
" 

= i "* b = 2 ;;. 1}r" ,-.ai,* within the waveguidss has

Q= l, !&= t, o= tJiJ*n **ornottt"rignalwiththefie$rency of 500 **' 
o*,

U" *"*rin"a in tte TE,,omode'

lz.whatarethepalametersofantenrra?Listoutthediffererrttr'resorartqma,*h,"1,*11
studied-

***

D, .@,tuw
I

cytindricar : v' l = 
; ry - i+ -*

Sphecr^-ar : v . D = iry - *ry#. *?

Diveryence

Cartesian :V'D

Grailieut

9D.
0z

+

trt^ av- -af.
C,arrcsian : w = *u, * 

A ", 
* A".

cyrortoai : w =#u,. i#0, 
*He.

Sprrericar :w =#t . 
i # t. * * # 

u,

Laplacian:

cartesian:vzv= #*'#*#
c)'iinriricai: vzv = i* fu t . *# *#
sphericak v,v = +*(,' H - #*(,ineffi r ?#r#
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Subject: -Elefromagoettcs (D( 503) . _
/ Candidates ue required to givc tkir answers in tbch oum words as far as practicabla
/ AttentptAll grcstiotu-
{ The ligwq in the mmgtn indicate Full Mor*s-
/ Necastw formulas ue atlacheil heravith-
/ Assame sitable data ifnecesscy.

L Transform the vector i = 4i* -2Ay -4Azinto spherical *-irdinut", at a point P(x = -2,

y = -.3,2= 4).

2. An infurite rnifom line charge pL = 2nClmlies alcng the x-axis in, free space, while

point charges of8oC each are located at (0, I l) aod (0, O -l). (a) Find i at(2,3,4).

3. Di:fine uniqueness theorem. Find the energl stored in free space for the region

2mm< r< 3rmr, 0<i<90", 0<0<90", given the potential field V = :

a) 4v r,a b) rycosov
!r"

4. Using the continuity equation elaborate the concept of Relaxation Time Consunt (RTC)

+ --104'
witlr necesy derivations. I*t J =a-, i, Nmz be ibe curent density in a given

p'
rcgron. At t = 10ms, calculate the amount of cnrrcnt passing through surface P:2tu,
0<z<3rn,0<$S2r.

5. State and prove the Smke's Theorem. Calculate the value of the veclor current density: in

cylindrical coordin",", ol, pr(t.S90',0.5) i1 fr =11.or0.2 $) 6p.
p

6. Define scalar magnetic potential. The region y(} (region I) is air and y>0 (region 2) has

p, = 1O If there is a uniform magpetic lield i=5i* +66,, +TirNmin region 2, find ;
'-)

and H inregion2.

7. List out the Ma:rwell equations phasor form for time varying case in free space. A
conductirg bar can slide freeiy over two conducting rails placed at x : 0 and x : l0cm.

Calculate th,e inducd voltage in the bar if the bar slides at a velocity i =lOalm/s and

-+
B =3izmWb/mr.

tsI

t6l

[2+6I

[4+4]

[s+3]

12+61

[2+3]



8. A uniforn plane wave in tee space is grven by Hg=(250130")"-Fl0za*Vl*

' D*ermine phase constant, frequency of thc wavg intrinsic impedance, iS ,na tn"

-,
magnitude H ofatz=2Smmandt=4ps [1+2+l+2+27

9- Within a certain regien, e=10-llF/m and p=1g-s1y.. If [=fx1ga cos 105t sin l0-3y T
find: [3+3+2j

-)
a) Find E
b) Find the total magretic flu passing ttrouglr the surface x = 0, 0 < y < 40In,

0<z<2matt=lPs

c) Find the value of the closed line integral of i around the perimeter of the given

surface-

I0- A transmission line operating at l2OMHzbas R:20Q/m, L:0.3pH/m, C = 63pF/m and

[3+3+2]G = 4.2ms/m. Find

a) Propagation coefficient (7)

b) Velocity of wave propagation on the line (v)
c) Characteristic impedance (Z)

1l.A rectangular waveguide has dimension a = 4cm and b = 2 cm. Determine the cu-off
frequency and range of freguencies over with the guide will operate single mode. t6I

12. Write short notes on anlenna and its types. t2l
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/ Catrilialates,t"rcquireOto 
giveiheir ansurcrs in thehoumwords asfar as practicable-

/ Attempr&
{ Ihefigures

ouesliotts- .

inthe fiogtn indicate

J

o'

10.

pmpaBailon. t6I
State and prove Poynting's theorem' 

, - ^-r^-r cn-o rir

A load zr = 80+ ;ro0fl is located-'at z = 9 
on a lossless 50-Q line' The

operating irequencyisiofiiaH' *a the'rvalelffi-on the-line 1?m' G) If

;ri.''r'i;?,'b.dtlyi#'F1i;'"*;lmf 
'.,1f 

5:*Xlffi t.;r?i
iiiwi" *;z (c) wbat'is the distance lrom

f##:rrecrangurarwaveguideg.T.fitr1if-#;-ry,:]1,1=t''n'
Determine rt. ,.ng"oirfru.i.i., oru, *ti.irii" guide will operate single 

t3l

mode (fEro).

Write short notes on:'"";)-TE 
mode andTM mode

b) an.*u ProPerties

11

L2.

*tt *

t3x2l



DIVEBGENCE

CABTESIAN V'D =
ADr ?D,

0x ?v

GYUNDRICAL

SPHEBICAL

GRADIENT

o..r=!fiiur,t+i***

e.D = i*e,DJ + ;k*ta, dn CI + #?

++
dD"
b

CARTESI,AN

CYLINDBICAT

SPHEBTGAL

CURL

w=**+#o*#^,'

,, =fft,r!rff++{*

vv=ff",+!ff*.fiff"

cABTESTAN v x,, = (* -*)",. (*-*),,* (*-#J"'

cyuNDBrcAL v x H = G# -*),,. (ff -T)*
.,L[WL-Ez1a:'pL aP ao)' 

,

spHEB,cAL vxH=-Lt%rg #]",*+[*H -*P1f
I

LAPLACIAN

CARTESI,AN

CVUNDBICAL

vo-ff*ff*ff

*, : i,L*V n . #*('"'n,. rh#,SPHEBICAL
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Subiect: (Ex 503)

,/ candidates are required to give their answers in their own words as far as practicable.

J Attempt&.questions-
t in" Tgrffi in the margin indicltl Fnll-Uarfs'
/ Neieisarv figures ffe q-ttached herewith'

{ 1.siime'suitable data if necessary'

{ Assume that lhe'Bopl Faced letter represents a vecitor ard a'u6it;01 represents a unit

vector.

1. Find the vector that extends from A(-3'-4'6) to 8(-5'2'-8) and express it in cylindrit' 
1r*01

coordinate sYstem.

2. A point chrge of t2nC is located at the origin' fo*-yi!:" line charges are located in

the x=0 plane as foUo*t 80nc/m at 5-l -i -5'' -50 nClm at y:'2 and -4 m' Find the

17l
electric flux densitYD at P(0,-33'

3.Lettheregionz<0becornposedofauniformdielectdcmaterialforwhichert:3'2,while
the region 220 is charact#zed by enz=2. Let [;-]gnr+Js ar*7}a.nc/m2 and frnd:- t71

a) Dg{Tangential component of D in Region 1);

b) Polarization (Pr);

;; *(Nomral component of E^in Region 2)

6 ilftr*g*tial component of E in Region 2)

4. Derive tle possion,s and Laplace',s 
-equations. 

Assuming that the potential v in the

cylindrical 
"ooainri" 

}],r*1- ,pfunction of 't' only, solve the Laplace's equation by

Integration Method an derive the expression for tire capacitance of the Spherical

Capacitorrsingthe;esolutionofV' ., 
[2+5]

5.Derivetheequationformagneticfield.intensityinditrer.entregionsduetoaco.axial
cable carrying ";f;iy'iirUU*"4 

dc current I in the inner conductor and -I in the

t6l'
outer conductor-

6. Find the vector magnetic field intensity H in cartesian coordinate at P(-1'5' 4' 3) caused

by a cunent nrr**t "i"ril;;;.;;'airection 
on the z-axis and extending from r-3 to

r-3- 

ur tLn u^ ers- -r >'-- 

i.-Lr^ ^-.^--r^ 
t6l

7. Define curl and give the physical interpretation of the curl with a suitable example' [l+3]

8. A uniform plane rvave in free space is propagating in the -a' di'ection -l-" fi"q]"":y-{,:

MHz. If 9=200 c.os (ot+By) ". 1/*, rwite the expressions for electric *U 'u*"t'" 1r*r1
fields, i-e-, E, t",yii"J d,i;' y' z) respectively in phasor forms'

9. Derive an expression for standing wave Ratio (swR) indicating where on. the z-a:ris

you,ll ger the **;;;; minim'um outr".of 
"t."ttic 

held intensity E' Assume that the

boundary is ut F0;rh; ,;!ion zco is a perfect dielectricand the region z)0 may be of any 
tglmaterial , ' l



I0.Find the amplitude of rhe displacement current density in an air space within a large

power transfo*", oto"'ir=ifi""ttizzt. l '2566x l0{z) a' A'lm' t6l

I l. A lossless 50-Q line is I.51" long and is terminated with a pure resistance of 100Q' The

Ioad voltage is a0/5QY. Find: (a) the average power delivered to the load; (b) the

magnitude of ttre miiimu* 
'oftogt 

on the line' [4+4]

12. What are the advantages and disadvantages of waveguides when you comPare- it with

transmission lines? Explain the transverse electric (fE)'and transverse magnetic (tt') 
,
r3+3j

modes used in rectangular waveguides'

t3.Givethedefinitionofanantennaandexplainthepropertiesofanyonetypeofantenna
that you have studietl ciuring your electromagnericsiourse' [l+1]
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r' C-anaidatcs;rcreqrfrredtogivetbci5answersiatheirormurcrd.gasfuaspruicabla
J Attenpt&lurlstbts. : -'

{ lt"fis*u:.in irg rrrsgh, indiac Fall,,Ma*s.
{ T'lE :a>daotar a *nit vector along tlre directiort of nbsoifl- -*tbeoti
t Na;rlylam lontatos aru abichd hauitL
{ Assume niitable ileu ifwZb,ssry.

l. Expres in cartesian components: (a) 6e nector at A(p = 4 O = 40o, z = -2) that ottends to

B(p.= 5, O': -l 10o, z= 2l;@) a uit vector at B directod toward A 13+21

2. Derive an Electid.Field Inteasity dl i, betrnm the two co'axiat cyliddcal conductors,

- the inner of radigs 'a' and outer of .radius 'b', each infinite in extcnt and assuming a

sirece charge dursity g on the outer surfacc of the inner conductor. An infinite uniform

tiae ctrarge fi.: i rC/m lies alorry tre x-axis in free spaoe, rrytile the pofut &rge of 8nC

each are located at (0, 0, l). Hnd i * gl, -+7

3. Dedve tre integral and point forms of continuity equation. In a catain regiorl

l=3r2"ore{-r'rire{, Almz . Find the eunent crossing the srface defined by

0=30o,0<0<2n,0<r<2-

[4+41

[s+3I

4- Given rhe fel4 fr- ssi(0)co{l) a,elm', fin& (a) rbe volume cbarge density; (b) the
t

total charge conained in thc region t < 2 n; (c) the vahre of D at the s,u&ce r= 2. [2+2+21

5- Dilferentiate between scalar and vector magnetic pobntial. Derive the ocpressioa for
magnetic boundary conditions. - [3+5J

6- State Stroke's theorem. Evaluate both sides of Stroke's theorwr for thg field
+AA
G =l0sin0a1 and th surface r = 3, 0 S 0 3 ?r, 0 < 0 < 90". Let the surface have the ar

direclion.

7. FinC the capaciauce of a spherical capacitorusing Laplace's equation-

8- \yrite point form of all the Ma:nn'ell's Equations in phasor domaiq for perfect dielectric

material- Use these eqtrations to de.rive the magnetic field cornponent of a uniform plan

war.e travelling in theperfect dielectic medium-

{1+7I

t6l

12+61

g- Itt i,1z,t1= 1800 co{l a' rst-Fz)i* V/m 
"rra 

frtatl = 3.8cos(l07rt-pz)i, Nm

represents a uniform plane wave propagating at a vetocity of I.4 x10t m/s in perfect

dieleaic. Find a) g b) r. c) q d) p e) e, t2+l+2+2+17



l0- TtE velocity of propagaion in a lossless

ofthe line is 30 Pflm' fiEd:

trassmission tine 2J xld rds Ifthe capacitance

12+7+2+21

ll+41

t2I

a) Inductanceof the line

b) Cfraracterisic imPdarcc

Q Phaseconstant at IOOMHZ

aj nrn"ction coeffrcicnt if thc tine is termimted with a resistive load of 5(Kl

I I ; What are the advantages of wavegrides over transnission lines? A rectangular waveguide

has a cross-section &Z.S *, , i2 "*. Find the cut-offfiequesries at dominant mode

and TE (l,l)
12. Write strort notes on: Antenna properties

+ta

t



DTVERGENCE

Cylindrical: v.d =iW* , 0D,*E1aDg
pdQ

Cartesian:

Spherical:

GRADIENT

v.D = 9& , dDy , 0D2-6*E

a(rzor)
'or

+t
V.D=*

7z
+ r d (Desin 0)

rsin0 AA
-r 1 

.aDo.' rsin0 dQ

Cartesian: Vv
0v- - Av-

= &^**;;ay: *
0ll 

-EA,

cyrindricat: vv =ff+*;#6 *#q
sphericar: 

1, 
= fi** i#ad * ;h#G

LAPI,ACIAN

Cartesian:
a2v

--L
axz tYzv:

Arl,
, 02v+-' or,

cyrin&ical: v2v:;*(r*) * i#+#
sphericar: v2v = i*G,#J . 7j;* ('', r#) + *js5ff, ' 

'li-..t.

CURL

Cartesian: VxE= W-*) ei+ (*-*)++(P-*)a
cyrindricar: vxH: (;# -#)q+(* -#)q (+P-*)c
Spherical: v x E == ;k (ry - #)

"'.1p

(**il'-ry)E'+

**rr

4*:
7 rcGH$ dH,\ .--*
;( a' - aa)aq
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/ Candidbles are required to ginetheir answglS in their own umrds as far as practicable.

/ Aitempt-4lguestions- ' ...
r' The figrrei in the mwgin indicate Full Marl*s.
t The . .".' , ,>.denotes a unitvector along the directian of subscript-

tubscript

/ Necess?-ry ftiimulas ari ottached herewith. ../: Assumi iuitable data if'necessary.

+ + -+ -?
l.Anuniform'ElectrieFieldIntensityincertainregionisgivenbyE-ya*-xyav+zaz.

Tra.rsforrn this field vector into clindrical co-ordinate al a point P(2, 45'; 3). 1 tsl
2. A tliifonn iinc clrarge'density of I50 pCTn: lies at x = ?, 

, = =4 arrrl a unifomr sireet of

charge equal lo 25 nClmz is placed at z 1 5 plane. Find D at point (1,?,4\ and convert it
Ir) the spherical coordinairi.sy. sta,ri.' '.: [5+3] :.

firnction:'V 20i95giV 
in frqe space and point P is locateci at 1= 3m, . : 

.-i. Given the poren{qi ... . t. ,: . :

0=.60o, 0=j0"find:"l,tf, ol #atP 
c)unitnormalvectoratPd)p,a-lP. [2+l+l+27

j ..' :.'. :-"

4. Define Reiaxation time Constant-(RTC) Dqfive an'expression for'RTC:'Given-the vector .:

+ ;..+. 11 ,, -
current density J =l0p?zar-4pcosi$armA/m' . Find tht currcnt florting outward. ..:

thiough the circular bandP = l, 0 s'0.< 2i,2 <z'<?-8. ti
--)

+3+4J

[3+S]

[l+z],

Sh.ow that the
o.r

State Stoke's

sides
the plane z':

5,

6.

:

"7.

o.

erraluale,both

=3and

andargqr-nenF

Q+41'

2

State

'cceffrCtpnt



i

9. At 50 MHz, a lossy dielectric material.is characterized by e = 3.6e6, p = 2.1p6 and

--) -t
o = 0.08 S/m. If E, =&-n a"Y I m, ComPute:

a) Propagation'Constant

b) Wavelength
-+

l1 Diiferentiate benraen TransmisSibn line and waveguide. Consider a rectangular

waveguide wirh e, =2;lt,= I with dimensibns a = 1.07 cm, b= 0.43 cm findthe cut off
frequency forTMls mode and the dominant mode' '

i2. Write shofl notes on ante$na and its Parar.neters'

: ***

c) tI,
l0- State the condition for lossless trans.rnission line. A lossless transmission line is 80 cm

long antl operates at a frequency of 600 MHZ. The- lile p.arameten are L: 0-25pll/ru and

C = t qO pfi*- riira ulcharacteristics impedancq b) phase constanl c) phase velocity: 
. Il1?+3+21

t2+2+41

lt+4I

121

:i

I

i
'i

I
I

i

t
I

t

!

i

I

t
I
i
I
:

i
!

i
I
I

I

i

i
I

I
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I

.l
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Yeer/hrt II/l Timc 3 hrs.

Subiect: - Electnomagnetics (8Y503)

r' Candidates ac lcquircd to give theh ansxcrs ia their orvs words as far as prarficablc.

t Attenp tAll questiotts'

r' Ttufigrres k ilr margin indbote Fa! Martg
I Nrr.;llrram fonuto b attoched heraiiih-

, lrepr*arts ovcau andd*o derples a nil veau along the direction glvin by thc subsoip.

/ Awmc suitable daa ifrccessarY-

+++{
l. Converitbe\rcctorp=F*a'+Fray*Fraz tobotbsphcricalcoordinatesystcm'.

2. Find the electic field intensity in all three regions due to an infinite street prallel plate

capacitor having srface charge dersity P, dm2 anl -p, c/mz and-placed at y = 
9 

and.I = b

,opori*ty. Ii a uniform line clrargi density, 3 nC/m, at y = 3; rmiform surface charge

3- What is dipole? Derive the equarion for potential and electric field due to dipole'at a

distantpoint P.

4- Derive Poissons equation. By solving Laplace's equation, find the capacitance of a

prallel plale capacitor with poienrial difference between the plates eqgals Vo'

5. Verify sroke,s rheorem for rhe fretd fr = |,*'li.54rcosOio A/m in free space for ttre

\smu/
conical surface defined by 0 = 20o, 0 < { S 2tt, 0 < r 3 5. Let the positive direction of

;*i,.
6. Consider a bormdary at z;' oflr wfricrr it = zi'- li+ i' mr, p1 = 4 plUm (z > 0)'

tsl

[4+4J

lt+61

u+sl

t8l

t8I

I

I

I

I

I

i

I
I

I
!

I

t

I

I

i

7. Explain how Ampere's law conflict with cqntinuity equation and how itlis conected?

Derive conduction and displacement cunent in a capacitor. [4+3]

8. Derive rhe orpression for electric and magretic frelds for a.uniform plane wave

propapting in a perfect dielectric medium. [5+3] '

9.A9.4GHzuriformplanewaveispropagatLnginamediumwithe.=225anp,=l.Ifthe
magnetic field intensity is 7 m.A/rn and the material is loss less, find [l+l+l+2+2]

i) Velocity ofpropagation
ii) The wave length
iii) Phase constant

iv) Intinsic impcdance
v) Magnitude of electric field intensity
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10. A lossless line having m air dielectic has a charact€ristics impedance of400 f,I Ths linc

is opcrating at 200 MHz and 4=2W- P00O. Find (a) SWR (b) ?,N.if the linc is I m
tong; (c) tbe distance fiom the toad to the nearest vohage morimrnt. I2+4+2l

ti. pifferentiatc between uansmission line and waveguide. A reaangulr waveguide having

cross.scstion of 2 cmx I cnr is fiUed with a lossless medium eharacterizcd by s = 4eo and

F, = I . Cdctrlate tlre ctn-offfrequency of the domirmnt modi. 14+21

12. Write short notes on mtenna and its poperties I2I

t*t

DIYERGENCE

CARTESIA}I 9.6=OD' soD'a9L&4y02

CYLTNDRTCAL v.o = f,f;bo,t. )# -*
sPHERrcAL r.n=)lF'r).*ry.*#

GRADIENT

CARTESTAN gV =

CYLINDRTCAL v/ -

sPllERlcAL vlt -

av- aY-*6o'*ao'
tdY - av -+--&+-Lpdl'. Az '

tav- I dr-+--o-+--o^'rd?' rsinflOS'

av-
=-4,(h'

av-
-aop*
0v^
=-.,,ar

CURL

LAPTACIAN

.ARTESIAN 
"'o 

=ff"ff-#
.YTNDRT.AL 

", 
: ;*(rf). *#.#

sPlrERrcAL 
",v 

=)!(,,#).#*r[r "r#)-##

I

!

I

!

I
I

I

I
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INSTITUTE OF ENGINEERING

Examination Control Division
2073 Chaiha

Exam.

Lsvel EI' FullMerkr 80

Programme .BEI-, BEX, BCT Pass Marks 32

Year lParl, TII Time 3 hrs.

Subiect: - Electromagn eltcs (H{ 5 0 i)
/ Candidates are required to give their answers in their own rrrords as far as practicahle.
/ Attempt All questions-
{ Thefrgtres in the margin indicale FulI Morks.
r' Necessarv formuta is attachcd herstyith.

.\
, TrePres*tts avectil and?* denotes a unit vector alwtg tlr direction gtvenbythe subsoipt.

y' Asrume suitable dataif rccessry.

l. Express a scalar potential field V = x2 +2y2 +322 in spherical coordinates. Find value of
V at a point P(2,60o,90o). 13+21

2. Derive tlre expression of Elecric field intensity due to a line charge using Gauss Law.
Find Electric flux density at point P(53,3) due to a rmiform line charge of 2 nClm at
X : 5, y =3, point ctrarge 12 nC at Q(2,0,6) and uniform surface charge density of 0.2
nUm'atx=Z. [4+4]

3. Slate the physical sipificance of divergence. Derive the Divergence theorern. Given ihe

potentii y = {sinocmq; find the electric flux densiry il 
" [z,f ,o) . [z+z+31

4. Derive Laplace's equation. Find the capacitance of a co-axial cable using Laplace's
equation. [l+5]

5. State A:npere's circuital law. By using Biot Savart's law, derive an expression for

magnetic field intensity |/fr]O* to an infinite length filament carrying a direct current I. t2+61,\ /

6. Fluxdensityatmediumrvithpl=15isi,=1.2a*+8ar+4a.T.Findi,frand&eangles

between the field vectors and tangent to the interface at second rnediuq if second

tnedium h* lr, = 1, and interface plane is z = 0. [3+2+3]

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

parallel conduct'ors placetl at x =0 and x : 5 cm in a magnetie fieldi = 6i. mWb/m2. A
high resistance voltnreter is connected at one end and a conducting bar is sliding at other

end with velocity i = l8i, m/s. Calculate the induced voltage and strow the polarity of
induced voltage across the vohmeter. [l+3+3]

8. What is standing vrave? Derive the equation of Electic field and Mapetic field and SWR
of standing wave? [l+7J



9. An EM wave tavels in free space with rhe electric iield component i = [f S i, - , ;,\t

cos(olt-3y+ Szfi tm. Find (a) co and 1, (b) the magretic field componenr. 'rr*r*r,

l0.A 50O lossless transmission line is 30 m long and is terrrinated with a load
Zr=60+j40O The operating frequency is 20 MHz and velmity on the line is
2.5x108 m/s. Find IZ+Z+41

i) Reflection coefficient
ii) Standingwave natio
iii) Input impedance

I I. Explain TE and TM modes? Consider a rectangular waveguidc with sr = 2.25 and p, = I
with dimensions a = I.07, b = 0.43. Find the cut-off fiequency for TM11 mode and
dominantmode V+41

12. Writeshortnotesonantcnnaanditstype. l?l
***
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76 TRIBHUVAN I'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2073 Shrawan

/ candidates are required to give their ansmrers in iheir own words as far as practicable.

{ AttenptAll qwstiotts-
{ ruigures in rhe margi4indicate F\Mat*g
t Necllrrtn lablrs are attached herasith'

t Tnposent avectorord l,o',n aili,*a^denates aunitveclar alongthe direction

givenbythe rubscriPt.
/ Assmrc saitable data if necessoY.

l- Define a vector field. A field vector is grven by an expression

, transform tlis vector in cylindrical coordinate;=#[*{*r"].d)
{x" +y'+z'r

systim at point (2, 30', 6)

2. Give,ntbe flu,x den-qiry fr=12cos0/rr1i+1sin0/";{C/*"evaluate bo& sides of the

divergencetheorernfortheregiondefmedby I<r<2,0<0'|S'O'i' t8]

3. Defire electic dipole and polarization. The region z < 0 contains a dielectric material for

which sa =2.5whil* tit region 7 ) 0 is characterized by E'z=4'lgt

' 
[, =-rrii,+501,+70i,vir.riod, 1u1 i'' (b) 6' (c) polarizarion in

rceion2 rirl [2+2+2+1+1]
\- /

4. State tfie uniqueness theorem and prove this theorem for Laplace's equation' U +51

5. A current density in certain r'glon is given as: i = 20 sin 0 cos {;-,*lin Al*', Find: [5+3]

i) The average value of J.. over the surface r = 1S < 0 < x' I 2'0 < $ < n I 2

6p.
u.l -:dt

6- Show that V x i = 0 tbr sratic electric field. The regron vco $esry 
l)is air and y>0

{Region 2) has }& = 10.if there is a unifonn magnetic field H=5a*+6ar*7a.A/min

+ + 
[2+3+3]:egion l, find Band Hinregion2.

7. Fird the amplitude of the displacement curreEt density in a metallic conductor at 60 Ha if

6=Ge,p=[16,o=5.8x107S/m, and j=sin(377t-ll7'lz)urMal-'' t5]

[2+31

Erril.
L€vel x.uHMarti [ril

Programme BEL, BE)q BCT. Pass Marls 32

Ycrr/ Part il/r Time 3 hrs.



t

8. Exptain the phenomena when a plane wave is inciclent normally on the interface bst$'eEn

trvo different rurai*. o.rire the expression for reflection and transmission coefficient'

9. Auniformplanewaveirnon-magneticmediumhrs il=S6cos(lgst+ZzprVtm 'finOt

D The direction of ProPagation

ii) phase constant'p,'oiu"l*gth l, velocity vp, relative perrniuivity e" inlrinsic

imPedance 11

iiD fr

10. Determine the primary constants (R, L' C

measurement on the line al I KHz gave the

neprrln and P = 0-035 rad/m'

11. Explain the modes supPorted by a rectangular rvavegr}de' calculate the cut off
- -' 

G""*ies.of the nJ iu:* prop.guti"g mcdes for an air filted copper waveguidc with

dimension a =2.5 cm, b = 1-2 crn'

i2. Write shorl notes on ailt€ula and its types'

+ l'*

and G) on the transnrission line wtren the

following resut8: za=7lal-16", c = 0'01

t8l

il+s+2J

[2+4]

t8I

t21



.' .N, TRIBH$VANUNIVERSITY. .

INSI]TUIE OF ENGINEERING .

Examitation Control Iiivisiori
?072Chaitra

S ubiect: - Electromagneti cs (E)$ 03)

/ Ca.didates are required to give their ansovers in their gwn wpids as iar as practicable.
/ A$errrptAilquestians- . . . _ . .'
'/7hbfigtres.inthemarginildicateF,ullMar*;,,,,.'....-,:..
,z x&aow*iioauacnsaniriiii ' '' .-.-. '' :- .

:+.,: '.- ^'' 
-. 1:-+ ':..'

{ A representawctor.aid i*"*a i"x;srdenotesawtitvectoi'alongihedirection,

.gtxnby'thenbvtiPt..' . : :.,-
t-Asswtimnabledatadnecessary.. . : .:. 

.

: ,+ ,
l. Express the unifonn vector'field F=5a,-in (a) cylindribal tomponents ft) spherical :

' 2. [1ive the e.:Erqssion for the electic fietd intemsity due to ar inliniiely long linc'cberge .

. . d,ith pniforrn charge density p. by using GausS's.lhu A rmifgrm line charge derrsity of 
.

:+

"3. D."ire an exprrcssion to calculate thg potential due to.'a dipole interrns of thetdipole

. .9** (r). ^ 
dipole fo1 whigh i=3i,-sir+l0i,nGm istocatealat thepoint

+.
(lA4).Find EatP.

4; Assuming that &e potential V in the cylindrical coordinarc syt*, it functiol of O olt-4
soiye the Lap'place's equation and derive the expression foi the capacitar.rce of coaxial

capad'tor of length L .rsing the same solution of V. Assume the inner coirductor ofradius

a is at potentiat Vo *tt, r"spect to the conductor of radius b-

5- State and derive expression for Stoke's theorern. Evaluate the closed line integral of fr
from P,(5,4,i)to Pr(5,6J)to &(0,6,1)to P.(0,4,I)to P, using shaight line segments, if
+++
H=0.lyta,+0.4xa,A/m. [1+3+4J

6. Define sc.alar magnetic potential and show that it satisfies the Lapiace's equation Given '

' rhe vector magnetic potential i=-(r'la[.WUlm, calculate the total magretic flux

crcssingtheswiace $=nl2,l<p32mand0sz<5m. U+2+5i

Z- How does VxH= f conflict with continuity equation in time v'arying fields. Howis this

couflict rec'titied in such fields? [2+3]

8. Derive the anpression for slectric imd magnetic fields for a uniform plane *'ave

propagating in a perfect dielectric space [5+3]

9. A lossless dieiectic materilLl has c=0,p,=r:",=0. An electromagnetic wave.has

' magnetic fieid rxpres-sed as H = -0.1cos(rot -z)a* +0.5sincos(at-z)a" Alm - Find:
.....

a) AnCular frequency (ro)

,,b)Waveimpedance(l). ,.,i . : ...'i,
." c):E :.:' "j .' ':' '.'" 'l 

' 
: :l: . . . ..

[4+4]

t6l

l2+2+47

I

i

I

I

I
I

I

l
I

i:'
!

FnnilrrksLerel BE

BEI+ BEX, BCT PiirlUrrcPrograrume 1t

TimeYear/Part il/I 3lirs.



i0. Consider a two-wire 40 O line (Zo = 40K))conngcting the sowce of .80 V' 400 EIz *ith

series resistance l0 Q to the liad of Z. =699. The line is 75 m long and the velocily on

the line is 2.5* lOb m/s. Find' the voltage V-, at input end and Vr, at output end of the

transmission line.

I i. Why tloes a hollow .rectangular waveguide not support TEF( mode? A rectangular air-

filled waveguide has a cross-section of 45x90 mm. Find the cut-off frequencies of the

first'fourpropagatingmodes' -- . 
' - - .

t7; Write short notes sn antbnna and its types-

t8l

t2+41

t2I
*,P*

CAP.TESIAI{ g.5=9r*dD, *aD,eAyb

pap'' ': pa{ :fu' :

SPIIERICAL v''D=+9("U)* I , O(si+ea;)* t: 92t
!'dr\ . 'r qslwfl 'A0 .. ' rslr.? 0$

GRADIENT

cARTEsTAN viy=9!^ av '' bY '. --- - *-9'+6!'*Eo'
CYLINDRICAL VY =Y ^ I AI' ' AII ;-'--'-'--:* " - aio,*i6o,*8,,
SPHERICAL VY=Y^ IAY ^ I EY ^- --:- Aro,";iA9"*;m6,o,

CURL

cARrEsrAN, 
"u =(#_T)r,.(*_*)u,.(*_ff)r.

cy,rliDRrcAl * - n ={;# - *)r,.(* - *\q. ;(W -*),
SPHERICAL.

LAFLACIAi{

cAR'rasrA1, o,r:Pl{*!I*&fu" ay' fu,'

a ( av\ t i'y aircrLrMoRrcAL v'r=!![ "av L L ry*!]-: ,urlo uo)*V;F*E :

spHERrcAL ory =! E ( r, v\*J-!( 
"i^3L\*'J-'a"'j rl dr \ 0r ) i' sila4 Ae\ .. 00 ) f .sio, 0 6g2

,

I

I

i

I
I

I

I

I

I

i

I
i

!.

I

i

,l

I

!.
:

:
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Lct'cl BE firIMill$ m

Prdgnmmc REL,BEILBCT Pass ltrerks 32

Yerr/Pert trlr Time 3 hrs-

.1...:..ii,.

Sublect: - Eleotromilfretics

y Canaaarcs ac pquirdto give tbcir atswers b thir ovm words as fr as practicable-

't AttetWt.afr questiit*-
{ neigrres in thc natn indi@te Fuil Mitrls-
{ Necerr;alt;o formala sheel'is attac:hed heraith.
/ m d""rti a ,rrltit wctor along the dbectian given by the subscript'

.-+++'+
I. Transform I=tOa,-ga'r+6a,; atpointfll0,-8,6)tocylin&icalcoordinatesystem-

2. Alinec,bargeofSnC/riris-locatedatx =-1, Y=2,lpointchrge of 6mCaty=4aoda
surface..U*g" of 30 pCl# atz.= O.If the potential at origin is 100V, find tttc potential at

P(4,13).

3. Explain the Conti4uity equation The current dcnsity in cerAin region is approximated by

i=(t)-",i,Al^, in spherical *.airao. (a) How muctr cun€nt is sossing ths

surface
' r : 50cm at 1 = I pS? (b) Fitrd P' (r,0 assuning tha p"-+0 as t ->e'

4. Find the equation for Energy De'nsity in the electostatic field'

5. Differentiale behie€n scalar aid vecior magrretic potential. Derive an oqir:ssion for the

magnetic field intensir, rfrJ at a point due to an infinite filament carrying.a direct't/
cnrrent I, placed on z-a:ris using ar-npere's circuital law' t2+61

6. State and.prove Stoke's theorem. Given fr=l0sinOal in free space. Find the cunent in

i, di*ioohavingr=3,0<0<90o,0<0s90"- t3t5]

7- Within a certain regiolt, s : l0ll F/m and p = l0'5 }Irhl'
-+.

If il. =2xt0acosl05rsint0-3yi rr (u) Use Vrfr=e $ . frnd E; G) Find the total-at

t5I

m

12+61

t6l

.','

magnetic flrur passing tl[ough the suface x = 0, 0 < y < 40m, A 3 z ( 2m' at t = I !rS'

g. Derive aa expression for standing wave ratio of uniform plane wave in terms of rellection

coefficienl fioa tne reflection coefficient for the interface between air and fresh water
'(e : 8l €q tr E 0), in case of normal inoidence-

[4+4]

[5+3]



9. The magpetic field intensity (fr)t *" ryace is gr\'€o as'

_t-

- fr1at1=l0cosgdt+pxlirtlm nna: [2+1+3J

a) Pbase consmt(P)
u) _way.aygth - :

c) pr.,,{ ", to.l,o2,o.3)at t =t,s

10. A 300 O tansmission line is lossless ,'0.25Llong, and is terminated in?q.= 500 fi - the

line has a gi.uerator lrdth 90 lO'V in series with 100 O connected to the input. Find (a)

[4+4]the load voltage (b) voltage al the midPoint of the line-

l l. Daer6ine lhe cut-off frequency for an air filled rectangular waveguide with a = 2.5 cm

and b: 1.25 cmforTEnmode. t4l

12. Writeshortnoteson: 12+27

a) Losstangent

b) Antennatypesandproperties 
!**

+
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Programme BEr. BEX, BCT Pass ]}ler*s 32
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I,.
Sabiect: - Electromagnetics (EX5 03 )

/ Candidates are required to give their ansn'ers in their ovm words as far as practicable.
r' Attempt AII questions-
/ Thefigwes in the margin indicate Full Marks.
{ Necessaw formulas are atached hcrewith.
{ Assne suitable data if necessry.
y' asume tlrat dre Bold Frced leuer reprcs€nts a vector and aa6F. rcprrscrrB a unit vector.

(l) ' 
Express the vector r'iel4 G = qxz.+ y{-lie* + yar) in rylindrical
components and cylindrical variables.

(2) Find D at the.point (-1,4,2) if the following charge disributions
are pn*en't' -in "ftee"sprm .point chargq . t?-n€, ats.F{a**0; -6f .

uniform line charge density, 3 nC/m, at x = -2, y = 3; uniform
surface charge density, 0.2 nClmz al x = 2.

(3) Two uniiorm line charges, 8 nClm each, are located Ltx= 1, z:2,
and at x = -1, y = 2 in free space. If the potential at the origin is
l00V,findVatP(4, 1,3).

t5l

UI

i7I

(4) State the Uniqueness tleorem and prove that the solution of
Poisson's eqBation is unique. lt+6I

(5) Write the equation of the Vector Magnetic Potential in differential
form. Using the sarne equation, derive the equation for magnetic
field intensity at a point due to an iifinite filament c.arrytn1 a. uniformly diskibuted dc current I.

d5)" Calurlate.*'e.uahrc.qfth+.raeelos"eurr,e[t"dsr#E.i&]js,qdinanlcat" .

coordinates atP; (p=1.5, O=90', z=0.5) if H = Z(cosO.Zp) ar.

(b) in spherical coordinates at Pr (r2, 0=30o, 0=20") if H = : 

I ; ag.
sin0

(11 State and Cerive the Stoke's theorem.

(8) What isan.input inrinsic impedance? Derive an expression for the
input intrinsic impedance using the concept of reflection of
runifornr plane waves

ll+sl

,$*el.

ll+3 l

[2+61



(e) The electric field anplitude of a uniform plane wave propagating

iri the free spaoe in a, direction is 250 V/m' If E = B a' and ur :
1.00 Mrad/s, find: (a) the frequency; (b) the waveleng'Jr; (c) the

period; (d)the amplitude of H.

Find the amplitude of the displacement cunent density inside a

t5rpical metallic conductor where f= I kFIz, Conductivity' tr = 5 x

107 mho&rL dielectric constant en = ll and fte conduction current

density J = 107 sin (6283 t- 444 z) ** Alm'.

(1 1) A 50-o lossless lirre has a length of 0"41.. The operating frequency

is 300lvIIIz A load h= 40 +730 Q is ccnnected at z = 0, and the

Thevenin equivalent source atz= -l is 1220" in series with Zn =
50 +JQ O Find:"(a).The Refipctiqn Coeffi.cient I Cb-).Th"e.Voltage.

Stanaing Wave Ratio (VSWR) and (c) The input Impedance Zin'

(t0)

(r3)

(12) Explain vitry is it not possible to llse waveguides at lower

frequencies? Explain the transverse electric (TE) and transvgrse

magpetic (IM) modes used in rectangular waveguides'

[2+2+l+3J

t6l

f2+2+4,J

12+41

lli-ll

Give the definition of an antenna Explain the properties of an!

one type of antenna that you have studied during your

electromagnaics course.

+** 
i'

l

!
I

I
I

I

I



6t'd

26 rtrcHweNurrvER.stTY
INSTMITE OF E}.IGIhIEERNG

Examination Control Division
.i;. . 2070Chaitra :..,.,

Eranr. :;'t
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I

J

(EXs03)

/ Candidates are required to give their answers in their own wbrds as far as practicable./ Attempt At! questions-
{ Thefigwes in the margin indicate Futt Mark.
/ Necesstry formulo arc attached herewilh.
/ Assttme s.uttable data if necessary.

l. Transform the 'tvrector f =yi.**"'r*ri." into cylindrical co-ordinates at a point
p(2,45",5)

?. Along the z-axis there is a uniform line of charge yyith pr. = 4n Cm-l and in the x = I
plane there is a surface charge with p, = 20 Crn-z. Find the Electric FIux Density at
(0.5,0,0)

3-. Define Uniqueness theorem. Assuming that ttre porential V in the cyliudrical coordinate
system is the firnction of 'p' only, solve the Laplacian Equation by integration method
and rlerit'e the cxpression for the Capacitance of the co-axial capacitor uslrg the same
sslution cf V.

tsI

t6l

[2+5]
4- IJe[ine Elestric Dipole and Polarization. Consider the region y < 0 be composed of a

uniform dielectric material for which the relative permittiviry (e,) is 3.2 u'hile the region
y> 0 !s characterized by rr:2. Let the flux densitv in region I be [2+3+3]

Dr =-30a r+50 a,+7}a.nCl mz .

Find:
a) L1agn:tude. of Flux density and Electric fieids intensity at region 2.

+
b) Polari-..atien (P) in region .[ and region 2

5. State Ampere's circuital larv and stoke's theorem. Derive an expression for magnetic field

iniensi$ q'I{)due to infinite curent carrying filameut using Biot Savart's Law. [l+2+5]

6. DifGrentiate between scalar and vector magrretic potential. The magnetic field intensity

ina certain region of space is given * fr =1Zp* ,lir*?i. A/m. Finrl the totalcurrent
z

passing tirough the surface p : 2, nl4 < <p < il2,3 < z < 5, in tt 
" 

i, direction- I3'+5]

7. Stute Faraday's law and correct the equation V*i=0 ior time varying field with

necessar5r derivation. Also modify the equation V* fr = i,,vith necessary derivations for
tine var-viag field- [1+3+4j

8- Derive an expression for input intrinsic impendence using the concept of reflection of
,-urjform plane rvar'.is 

: t5]



07,'d

9. Find the amplitude of displacement current density inside a typical metallic condrctor
where f = IKFIZ, s : 5xI07 mho/m, t, = I and the conduction current densit-v is
+nn

J = 107 sin(6283t-4412)a, Almt

10. Write all the N{axwell equations for the tirne varying field point form as well as integral

form.

t4l

t4l

li- .{ lossless transmission line with h = 50 O with Iength 1.5 m connects a v'oltage

!', = $SiV source to a terminal load. of Zl = (-50+j50) O. If the operating frequency

f = 100 MHz, generator impedence 4,= 50 Q and speed of rvave equal to the speed of the
light. Find the distance of the fust 'roltage maximum from the load. What is uhc power

deiirered to the load? [4+4j

l?.-$/irrt are the techniques tint can be taken to nra0ch the transmission iine with
mismaiched load? Explain any ctre. {21

13. Write short notes on: [2x3]

a) Modes in rectangular wale guide

b) .Aatenna and its types
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Attempt 4ll questions.
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Necessary formulas argattached h erewith.
Assume suitable data dnecessary.

: .... -'i- '. ' 
"'

/.?iu?" a point P(-3,4,5), express the vector that extends from p io e(2, 0, -l) in (a)
v/ / Rectangular coordinates (b) Cylindrical eoordinates (c) Spherical coorainates.

2- Veriff the divergence theorem (evaluate both sides of the divergence theorem) for the
-)

function A = r2-a , r:I!in-Q sqs]Lao , over the surface of quarter of a hemispbere defined
by:0<r(3,0.6.nt2,0<A<nt2- :

Given the potential field Y: l\Axz/gx2i+; volts in free space:

n a) find d at the surfa ce,r0
b) Show that the z=0 surface is an equipotential surface
c) Assume that the z=0 surface i-s a conductor and find the rotai charge on thar portion of

the conductor defined by 0 <'*.2,-3 < y < 0

4. State the unigueness theorern and]rore this theorern using poisson,s equation.

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

in a certain region of space u, fr = ry;r-:i, lL^.F!nd the ioral currenr passing

th-rough the surface z= 4,I < x < 2,3 < y < 5, in the a. direction.

- fu.Define scalar and vector magnetic potential. Derive the expr-ession for the magnetic field\'/ intensity at a point due to an infinite filament carrying a dc currer,t I, placed onthe z-axis,
using the concept of vectormagnetic potential.

'7- Define displacement current. Assume that dry.soil.has conductivity eguat to I04 S/m,
' E = 3eo and F = Fo. Determine the frequency at which the ratio of the magnitudes of the

conduetion current density and displacement current density is uniry.

.l-'

I

tsl

a
J

r6l

t7l

12+61

[3+5]

[3+sJ

[2+5]
the expression for electic field for a uniform plane wal,e propagaring in a free

sPace- wt

"_#t 
ute Poynting= ,Y*,i An EM wave travels in free space with the etectric field

' compcnenl f, = (10a, + 5a,) cos (rot +2y - 4z) [V/m] Find (a) or and I (b) the magnetic
field componenr (c) the time average power in the wave ,@fltz+z!-r,/

,ry A Iossless transmission line withfu: 50q is 30m long and Gperares at2 Wiz.The line
is terrninated with a load Z1-: (60+j+0) A.1f velocity (g = 3ri08m/s on the line. Find (a)

_ , 
rn" reflection coefficient, O) the standing wave ratio and the input impeclance. ' 

tZ*-.Sl
- /$!xpl.ain the modes supported by Rectangular waveguide. Det'ine cutoff fiequency andY 1 dominant mode for rectangula waveguide. tZ!Z+21

lV Write short nores on: D+).-l
\./"- L''L

a) ,{ntenna lypes and prcperties
b) Quarter r.,. ave transfoi'mer

-.. *,k
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'/ Candidates are required to give their ansu'ers in their cr*n words as far as practicable'

{ AnemPt All questions'

, To;;O.* in the margin indicate Full ltfarlu'

/ etrrii" saitable data if necessary'

l. Define digital iC signal levels. r[',irai is Gray Cooe? ExPiaiE with example. [-?+3 j

2.ConstructthegivenBooleanfunction:p=(A+B)(C+D)EusingNORgatesonly't4]

3. Simplify F (A,B,C'D): t (912:5't'lO) +'d(7'l-s)'Write its sta:rrJartl SOP and implement

the simplifi"a "i'"'it "ing 
NOR gatesonly' [4+4]

4.a)WhatispriorityEncoder?Designoctaltobinaryprioriq'encoder.|2+4)
b) Design a 2 bit magnitude comparator 

.--.^ Ar 
t4l

5. Design a combinational logic that perfonns multiplication between tvro 4 bit numbers

using binary p*'ff"f-'ader ind other gates' 
----r 

t8l

6- Drarv 15s s!1cuit diagram and exprain rhe operation of positive edge iriggered JK flip-flop.

what are,h" i";;i;;' ofii-nip-nopz 
1 [7''-rl

T.ExplainthesarialinSerialout(SISO)shiftregisterwithtirrringciagram.14]
S.Designthesynchronousdecadecounterandalsoshowthetimingtliagram.tS]
g.DesignaSequentialmachinethatdetectsthreeconsecutivezerosfrornaninputdata

streamXbymakingoutPut'Y=l' 

ultvvrr 
- ' 

[i2]

l0.DrawtheschematiccircuitforCMosNANDgates.Whatdoyoumeanbytotem-pole [4+4]

, -Di

output?

I I . Describe the operation of a frequency counter'

*,t *

t4l

\



I

/ caoditlates are rgquired tq give,their arswers in their orvn words as far as praracable'

I 1rrt*rr" *itoble data ifnecessary. '

": 'j_ -'

l. Givenavebtorruta d=*"ityl',evaluateDqtthepointwhere y2'(H'2n;andZ=5 inboth

cylindrical ind Cartesian component!' .-' , ..1 .-'-'-.:--:.^- ^r tsl
:>-, EefujeGir,-ijs's lo*'. il,zo.*i'al cable,has inner coud+iIor9 

-qf 
radils t,' o.#.llductor of radius

V ;:{*f;;;;*g; density on lhe surfaee of inner ionductois is p,.Use Gausi's law to derive an

;p*;ib; ror "L*i" n"ia intaosty in the region rr f r srz' 
.. .. . 

' 
. : j'*:I

nr3.zlefin'e potential ficld. ASsuming'th"1 the potential V in the spherical coordiinate system is firnotion
V;;;;ir:;i;;,il hptu"i- 

"qLtioo -d d"rir." the expression for the capdcitance of a spherical

77. TRBIIW^}TUNIVERSITY
' INSTITUIEOFENGINEERING'

Examination Conirol Division
' 

2a6glshaii 
': :'

space, find the magnetic field intelrsity' H'

show thatthe electric f,reldDerivg the equations to ---- -' ----.
phase ior tlie wave propagation ir: perfect dielectric

rtcii)€Eram.
80I*Vel BE

Programme
BEI.BE&
BCT

Pass lltlarks 32

Year /Part s,tl Tirirp 3'hrs.

t4)

ani the magretic tield corhpone";i '1i13 in same

.:. :r--.1., -'::- ..

4. Usc Uouiiaary Conaition to find E, in the mediuniZ-wrth boundary lc - 
-!p nerfect dielecrric "F.*IEryL 

by c.,=?;.imfaiu-m Z is perf-gct dielectic characterized by

- ------'--'---
e,2=5,eIecEiffi.eIdin-"di.,,,tisd.=6,+3i,+.3i,vlm.

-) n2*
i. 61vea the magrretic yector pcknti* .q = =?u" UtUt*, Calculate the total r-nagnetic flux crossing

the strrfape A;ren,l < P S 2m, A <Z s 5m'

Find the boundarl' condition for H and B

t6l

at the interface between two isotropic homogeneous

Iinear matprials with perrneabilities pr and |rz. t6l

7. For magnetic vector potentiat grven in cylihdrical co-ordinate system as A =

6.

8.
mcdiurn. t8l

9. Derive expr€ssrons for i6fl eciion co-cffrcient and transmission co-effi cient foi the case of ncirmal :

iicidence at boundar,v betrveen ttro dielectric media where .medium I is chaacterized'bY

permittivity e;, permealili{ pr and rnedium 2 is characterizcd by permiuivity t2, permeabilitY ttz.

Also explain u'hY the conccPi. of reflection is necessary. Is+3]

Write down the Ma-xrvell's equations in point and phasor form for time varying fiel$s' Define the
10.

pointing vector.
[4+2)

100C) transmission line that is 0.3L long- Find the' 
[2+4). A load inipedance.of-(40+j70,)Q terminates a

reflection coeffrcient at the load and the voltage at the input of the iine-

12-Define Eansverse electric and transvlrse magnetic mode of wave ProPagation in rvave guide. A

rectangu.lar wave guide has disrensions a = 4'5cm; b=2.5crn. The rnedium within w'ave guide has

relative permittivitY er:1, relati're PermeabilitY u'=1, con{uctivitY o:0 and conducting walls of

rvave guide are perfect c6r,ductors.'Determine the cut for the rnodes TEir,or and

TIvI1r.r1 . L2+2+2+27

. I3. Y/rite short notes cn anlenna and its properties'
v

**a

off frequencY

l2l



Dive'r.ge'ncq

Cartesian:.'

Cylinnrical:
-/?

Spherical:

Gradient

Cartesian:

Cylindrical:

Spherical:

.ta+.
Rilrl^fl.Al

v.Z=4 +%-*4-tuAyaz
i,e=!*r+i*!!*!rOr-" rAl fu

o., = **(x,,{,) r xr,l7 *r,n, *,

*,'04^ aa^ a-vA=da,* 
aror*Eo,

YA=-a- +-_a, I _d
Ar '' rAf ' Az :

YA=-.9-+--A^aR^ RAe"
taA

Rsin9 0fry, '.
carresiarr:'vx7:(#-*ru,-r*-*r4+(*-#)a"'

cvrindricar: e xi = r:*-*ju, -r* -*ra,*!t*Oo,) -*i,,
Spherical: :

v xz = #r***;nq #)a,. *o*#- ftr*rt1uo. |rfirnr,t

Laplaciair . '

. . - ale' -ati a2ACanesian;' Y'r|=-+-*-
eN' .Ay' Az'

- te.a4. la2A o'ACylindrical:' vr.'4 = -'--:-ir'--=) + 1-:-'t a:-]
. r e,r' 0r' r, A0, Az,.

Soherical: vz-q =Ll-tn' 4.t*J-3
R' AP.' AR' R'sin9 00

. :',:
^aa. 

' I aia(s[rfl-)*--
'--- -. ao' 

' 
Rt sirf o o/.2

_ eL-.,;
a0'-r

'l
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' Subiect: - Electromagnetics (E)K s03)

/ Candidates are required to give their answers in,thei5 own words 
1s 

far as practieable'

'/ AttemPt&,questiotts: -: i:-' :': :: j:rj:: i ':: "
./ Thefigures in the morginindicate FullMarks'
/ Necessam foimalas are attached herewitlt"
y' Assume suitable data if necessmy-

l. Transform Vector i = psio6{ at point (1, 45o, 2) in cylindricai co-ordinate system to a

vectorin sphericat co-ordinate system- t5]

2;.:Thdregion.X<oiscomposedofauniforindielectiicmat'eriaIforwhich€,1=3.2,whitethe
region-X>g is characterized by €rz = 2. The electric flux density at region'X<O is

l++-'^*
ilr =-30a,+SOar+ 70a.nClmz then flrnd polarization (P; and electric field intensity

{

[3+3]

[2+61

[3+4]

{71

t6l

i3l

( E ) in both regiors.

3. Define an electric dipole- Derive expression for elecEic field beca"-se of electric dipole at

a distance that is large compared to the separation betrveen charges in the dipole'

4. Define p"elaxation Time Constant and derive an expression for the continuity equation-

5. .-f)erive the eguations for magnetic field intensity for infinite Iong coaxial tlnyirsion
line carrying di.""t 

"ur."nt 
I and return current -I in positive and negative Z-direction

respectivelY.

6. A current carrying square loop with vertices A(A;2',2),B!0,2^'?, C(0,2'-2) D(0;2'-2) is

"un:,,rg 
, a.'",rlert of 20A in the direction along A-B-C-D-A. Find magnetic field

+
intensif H at centre of the current carrying loop'

'7. Elaborate the signilicance of a eurl of a vector field'

8. Derive the expressions for the electric {ield E and rnagnetic field il fo' the wave

propagation in frEe space.

9- The plrasor component of electric field intensity in free space is given by

i =fr96.orls-i50r i ,*.Determine frequency of the wave, r^'ave impedance, frr'

ro:
lol

and magritude of E at z: l0mm, t = 20ps' 12+2+2+21

10. Write short notes on: (a) Loss tangent (b) Skin depth and (c) Displacement current

12+2+2)density.

I l. Explair impedance matching using both qtiahdr wave transfcrmer and single stub

[3+3]methods.

12. Explain in brief the modes suPported by rectangular waveguides' Consider a rectangular

waveguide with e, =2, lL= to-*itt, dimensions a = I'07cm, b = 0'43cm' Find the cut off

frequJncy for TMrr mode and the dominant mode' 14+2+2]

t2)I 3 . Define antenna and list differeht types of antenna'

q{-



.,'.......-_-........j.

v

Diyergence

Cartesian:

Cylindrical:

Spherical:

Gradient

Cartesian:

Cyiindrical:

Sphcrical:

Cartesian:

C,.rlirrCrical:

Lspircian

Cartesian: VzA=

C1'li::inca!:

Spherical:

Y.7=y'+%-*%&AyAz
va:L$t e,1*L!+Sror ro9 oz

, 7 = * *(R' 
A) . #*tA,sin o) +

1 'dni

Rsn0 0f

g,Ir!

a^ aa^ .u^
Yr4- 

-ttr*;-or*;-o, .d ov' oz

aA^ taA" aA^

vA=-an+ Rao%*Tilr ugo,

v xz = r# -l*ru,. r* - ffi4 . r* - yru,

Y x 7 = r:# - *ru,. r* - *ta, *lr$w; - aA_. ^-*)a,
d9

a'A aiA d,n

-L- 

I-

fu2 ay'. fu2'

Y2A=!r2,rr?-!)
rdr dr

^L-_--L--'r2A02'&'

Y2 A =*#*,^' #*,. ;,|; $o* e ff). Ffu#

t dl azA

6
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Subiea: - Object Oriented Programming Qr SU)

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

'/ Thefigures in the mrgin indicate Full Marks.
y' Assume suitable data ifrccessmy.

l. Explain the basic concept of Object Oriented Programming. Compare C with C++. 14+41

2. Define namespace in C+r. What are conditions where inline function may not wotk?
Write a program with function that takes two arguments as reference and assign the
average of the two arguments to the greater one and return that by reference. Call this
fuirction by assigning value to the firnction and display the value of both argument. What
will be the output? [2+2+41

3. What do you mean by "this" pointer? Create a class with a constructor and a Destructor
and show the operation or working of constructors and destructor using appropriate
blocks. [2+61

4. What are friend class and friend firnction? WAP to add private data of two different
classes using non-rnernber function. [2+6]

5. List down the operators that cannot be overloaded in C++. Explain how a class type
(user-defined type) of data can be converted to a basic data (in-built data) type? Write a
program to compare two amount in Rupee by overloading greater than (>) operator using
the concept ofoperator overloading. tl+2+57

6. What is the difference between private and protected access specifier? Explain multi-path
inheritance with a suitable example. [2+61

7. What do you mean by polymorphic class? What are different RTTI mechanisms in C+r?
Write a program that shows the use of pure virtual function. L2+2+41

i8. 'What are the advantages of Random access over sequential access of file? Write a
progmm for transaction processing that write and read object randomly to and from a
random access file so that user can add and display the account information (account

number, last narne, firstnanre, total balance) l2+6J

9. What do you mean by templates? Write down the syntax for function template and class

ternplates. Write a program with a class template to represent aray with member function
to sort the array elements. L2+2+41

10. \Vhat are the reasons to use the exception handling mechanism? Write a program to

[3+s]handle multiple exception in C++.
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'/ Candidates are required to glve their answers in their own words as far as practicable./ AttemptAll questioru.
{ Thefigwes in the mogin indicate Fufi Morhs.y' Assume suitable data dnecessary.

1. What are the drawback of procedural programming and advantage of object oriented
pro$amming. With a progam code differentiate between procednre oriented
programming and object oriented prcgramming.

2. Explain the order of constuctor and desEuctor invocation with example. When do we use
static data member and static function in a class? Explain with exampie.

3. lVrite down the briefhistory of C+r. Compare C with C++ yy;1tr example.

4. Explain how function selection is done in function overloading? Where can emumerated
data tlpes be used in C+rprogramming.

[3+s]

[5+3J
5. How do you convert one class t)?e to another class type? Write a program to overload the

relational operators(>and:)to compare two distance objects using non-member fuirction. [3+5]
6. Explain multipath and multiple inheritances. Write a program to demonstate example of

Hierarchical inheritance. 
[3+5]

7. How can you eliminate member function overriding in virtual firnction? Consider a book
shop which sells both books and video{apes. Create a class known as media that stores
the title and price of a publication. Then create two derived classes, one for storing the
number of pages in abook and another for storing the playing time of tape. [2+6j

8. Explain how do you achieve random access to file? Write a program to store aod retrieve
'n'records of items (item_ID, name, price, mfd_date, company ) in lnventory system. [3+5]

9. What are the use of Function Template? Explain the case when all the template
parameters are not used in function argrunents. Write a progftrrn that illusnates the
overloading of two function template. lZ+2+41

10. Explain exception along with exception handling mechanism. Write a program to
demonstate example ofrethrowing exception. [3+5]

rl**

14+41

14+41

f,ran. ll:rcl,
.FullMrrlrs E0Level BE

hogramme 32
BEILBEL, Psst

BGE
Yan lP*t 'fitr 3 hrs.fime
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Suhiect: - Obiect Oriented Proerammins. (tr 5U )

/ Candidates are required to grve their answers in their own words as far as practicable.
{ Attempt All quesfions.
/ Thertgwes in the mogin indicale Full Marles.
/ Assme suitable dataifrccessary.

l. Is Object Oriented Programming is better than hcedure Odented hogramming? If yes

support with appropriate statements. Explain the features of objec* oriented pogramming
in brief.

2. Define constructor and desunrctor. Explain different tlpes of constructor with suitable
example.

3. How do you comparc C and C+r? Explain different components (Lexical elements) of
C++-

4, How does an inline function differ from a pre-processor macro? What is the main
advantage of passing argument by reference? Illustrate with a suitable program-

5. Explain the rules of operator overloading in C++. V/rite a prcgrm to concatenate two
user given sring using the concept ofoperator overloading.

6. Explain the need of virtr:al base class with example. Write a program to showthe order of
constructor invocation in multiple inheritance.

' 7. Explain the need of virtual function with suitable example. How dynauric cast and tlrPeid

operators arc used to achieve RTTI?

8. Discuss about classes for file stream operator with a zuiable block diagram. Write a
program to write the infonnation of students in a file. And also display their details in
console.

9. Explain how default argrments are used in template. Define class template and all of its

fimction members with suiable example.

10. How is exception handling better than conventional enor handling? Explainhow multiple

exceptions re handled with a suitable example.

r**

[3+5]

[2+6]

14+41

[3+s]

[3+sJ

[4+41

14+41

[3+5]

[3+s]

[3+s].
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Oriented sar)

J Candidates are required to give their answers in theirown words as far as pracdcable'

{ Anempt All questiow.
./ Thefigtres inthe margin indicate FullMark-
{ Assume suitable data if necessary.

- i. Wtat the advantages and disadvantages are of object oriented programrring? What are

[4+41the features of OOP?

2. What are the properties of Constructors? What are the differences betweem copy

constnrctor and assignment operator, orplain. "A Aiend fimction is not a meinber of any

classes but has full iccess to it* members of class where it is declared as Aiend", jrstifr

this statement with appropriate example P+2+41

3. Explain the need of C+r language. Explainthe features of C++ language. [3+4]

4. Define inline function with zuitable orample. Explain the usage of 'new' and 'delete'

operators for dynamic memory allocation- [4+4]

5. Why do ,ye use operator overloading in C+r? List the operators that cannot be

overloaded. Write a prog33* that converts object of Celsius qrpe to object of Fahrenheit

qrye. l2+2+4J

6. List nrles of operator overloading. Write a progrlm to add two time objects using

operator overloading [4+6]

7- Explain virtual function with appropriate exarnple. What do you mean by Rrm Time trpe

Inftmration? Explain. [4+4i

8. Why use file handling? Write a program in a file of stude,lrt to add the record, list the

record, search by roll number and delete the record.

g. Detjne class templates with example. Write a Fogram to demonstrate orample of

firnction overloading with function template and norrnal function.

10. How is exception handling better than conventional error handling? Explain the exception

handling mechanisrn in C+r with example-

***

u+81

12+51

[3+4]
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Subject: - Object Oriented gr 50r)
r' Candidates are required to grve their answers in their oum words as far as praaicable.{ AttemptAll guestions.
./ Thefigures in the mrginindicate FullMorks./ Assume suitable data ifnecessary.

l' What are the limitations of.Procedure oriented kogramming? Explain featgres of C+-r.vltrite a Program to multiply two complex numbers uslng ObjJct orientedApproach. [z+Z+4)2' Can we have more than one constructors in a class? If yes, explain the need for such asituation. write a prog?m designing a class called miapoirt t.i r*a ,rij-point benryeen
two points by returning object from member fimction using this pointer'- ' [3+sJ3' Why is naureE ace required? Explain how namespace is created and used in program with' 'a suitable example. How is reference variable ,r"d fo, p*s by relbrence? Explai-n. it*+*sl4' Explain how the 

-us9 
of defautt argument supporrs the function overloading with suitable

exarnple. Define inline frrnction with its m".its and demerits [4+4]5' Define operator overloading. TVhat_ 1lr e" rules of operator overloading? How do you
overload unary operator?Explain with example. [l+2+5J

6' what are the different fomrs of inheritance? Give an example for each. Write a progam
which contains a base class that ask..the user to enter a iomplex number *a',,t. u
derjved class that-adds &e complex number of its own with th; base. Finally make third
class that is friend of derit'ecl and calculate the difference of base.ornpi* r*ber and its
ovm complex nurnber. 

[3+5]7' Define virtual function with suitable example. Explain how dlmamic_cast and typeid
opemtors are used to achieve RTTI. 

[5+3J8' Write short notes on file access pointels and their manipu.lators. Write a progrzrm to make
sirnple library management system of a college. Yor:r prog** should store and retrieve
the information (Book Narne, Book ID, Numbir of books and p*rchase date)- [3+5]

9' Briefly e>rplain importance of function template and class template with suitable example.
Write a plogram to create a derive class which is a template from a base class which is
also a ternplate with additional template parameters in tile derived class than that of the
base class. 

[4+4)
l0' What is the advantage of having exception handling in the program? How are multiple

exceptions handled? Explain about Catching ali exception in exception handlingrnechanisrn 
*** 

_[z*l*11
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- Object Oriented Programming (CT s|l)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt AII questioru.

'/ Thefigures in the mwgin indicote Full Marhs-
/ Assume sattable data if necessary.

l. What are benefie of object oriented programming over procedural language?

Compare C# with C. List out the feattnes of C+r.
2. What is a constant firnction? What is its relation with constant object? Write a

meaningful fimction that shows the use of constant object and constant function
along with use of const cast operator.

3. What do you understand by default argurnen8? How can you relate default

argurnent function rryith function overloading? Write a program to find volume of
different shapes using function overloading.

4. What do you mean by operatoroverloading? Write down its syntax. Write a class

that represent the distance class and overload J+ and - operator to increment and

decrement distance.

5. Explain the need inheritance in programming? Explain various forms of
inhlritance. Write a program to create a derived class by inheriting two base

classes with sarne function names. Your prograrn should be complete and

rneaningful
6. What is the purpose of stream manipulation? Explain different file rnodes that are

used in opening the fiI,e. Write a program that wili copy the content from one file,

change the case of letters to upper case ifthey are in lower case and store in next

file.
7. What do you mean by polymorphic class? What are different RTTI mechanisms

in C++? rilrite a program that shows the use of pure virtual function.

B. Why do we need class template? Write a pro€ram to create class to represent

stack data structure and use exception handling to control empty and full cases.

**t

lil+2+61

[4+3+3J

12+2+61

12+2+61

l2+2+6J

l2+2+61

L2+2+61

[3+7]



I

TRIBHWA}.I I.'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2075 Chritra

Erem. Rtqulitr' 
" 

llrtcli.
Level BE FhlMrr*s t-:ID

Programme
BEL, BE&
BCT. BGE

Pess ltfirrlis 32

Year/Prrt $ll fime 3 hrs.

Oriented su)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Tluligwes in the mugin indicate Full Marhs.
/ .4ssme suitable daa tf necessary.

l. What are the main features of Object Oriented Programming? \Vould you consider it
better than structued programming? If you do, what makes it bett€r? lVrite down its

[2+3+3]advantages and disadvantages.

2. What do mean by constnrctor and destructor? Explain the necessity of copy constructor
with exarrple. Also explain order of invocation of constuctor and destructor with
e:rample. [2+:+31

3. What type of language is C++? Fxplain its features. 12+61

4. rrltat is function overloading? How is pass by reference done in C+r. Explain with
suitableexample. 12+2+41

5. Write sptax of operator overloading. Create a class called time that has separate int :

member dah for horrs, minutes, and seconds. One constructor should initialize this data

to zero (0), and anotber should initialize it to fixed values. A member function should
display it in 10:45:30 format. Tlre final member function should add nvo objects of type
tirre passed as argume,nts using operator overloading U+7I

6. How the function over-riding differ from firnction overloading? When do we face

arrbiguity problem in multiple inheritance? Explain. 14+41

7. What is pure virtual function? Discuss the role of virtual functions in C++ to cause

dynamic polymorphism. Show with example how it is different from the compile time
l2+z++1polymorphism.

8. What are different file access pointers? Write a program to store and retrieve the

infomration of Client(Clien{D, Account-ID, name, address and age) in Batrk

rrxmagement systern AIso calculate the total number of clients in a bank. [2+61

g. Explaia function template? How do you use function template with multiple tenoplate

tl"es? Give example. 14+41

10. What is exception and what is the mechanisnr of exception handling in C+? V/rite a
p'rogrffii to illustate the process of handling multiple exce,ptions. 12+61

{.**
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- Object Oriented

,/ Caudidates are required to give theh ail*vers in their oum words as far as Practicable.

/ AttemPt AA questiotrs'

t 
-ru 

igrrr* in the mwgin indicate Fall Marls'

{ Assume suitable data ifnecessory'

l. why object oriented programming is necessary in Programmiug? with suitable example'

e:<plain tf," i-port nfioloUio, "i 
fuortioo argument aoO 

'ett'*ing 
object' [3+5]

2.Whatdoyoumeanbyconstmctor?Explaindifferenttypesofconstnrctors'Createaclass
called .time' *itn Aitu 6ember houf minute, ttTid anil day' Initilalize all the data

member using consructor. write a program to add two time object using necessary

member n*rti"* io-iitpiny tu' '"t'tt' 
t1+2+5I

3. Compare C and C{+. why do we^need dynamic memory management? Explain the

operators in Cr-',I* *uuro dynamic momory managementwith exarrple' 12+2+41

4. what is Token, write its details? with example ocplain function overloading in oliect

oriented Programming. [3+5]

5. Explain which operators cannot be overloaded in c+r? Explain how a Class type (user-

defined typ"l of iut";6" co+verqd to a basic data (inbuilt data) tpe? Write a progam

to concatenate two user given sting by overloading bfuty plus (+1 operator' u+2+51

6.Explainwhyfurheritanceisimportantinobjectori'e,lrtedprograrnrring?Withsuitable
example', nit" a"tlii*' **'Ut" function o'o'iaiogz [3+5]

7- Explain compile-time and run-time binding. Differentiate abstrast base crass and concrete

class. Write * "U["t "i"tt 
of yo* d;; and use it in a Program' Your program should

lr+2+sJ
be meaningful' 

) methods to access a datafile. which one do you
8. Sequential and random a@ess are tw(

prefer and why? write a program to tno* opening reading objects from file' checking

end of file and closing the file' [4+4]

g.WhytemplateisimportantTC*programming?}riteaprogramusingtemplatetoadd
two numbers. use the fimction templalte to pu} integer, float and double' Display the

[3+5]
retumed result.

10. How is exception harrdting mechanism better than traditional. error handling? Explain

how the 
"xcepioi 

;"tb*;^ with a suitable program' [3+5]

*'i*
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- Object Oriented (crs01)

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

{ AttemptAU questions.
t Thefigttres inthe morgin indicate Full Marhs'
{ Assume suitable data dnecessary'

l. 'What are the advantages of object oriented programming over procedural programming

language? Explain the features of object oriented prograrnming. Write a simple pogram

tfrat ittustates the object oriented concept. 12+3+31

Z. Why do we ueed friend function? Explain how any member function of a class can be

friend of otherclass with a suitable example. 12+61

3. Explain the features of C*.What is namespace? Explaintow memory is allocated and

deleted dynamically for normal variable and for array in C* with example program. [2+l+5]

4. Explain why default arguments arc used with functions. How can a firnstion with default

*gr*rot be implementid with fimction overloading? Explain with example.

5. Define operator overloading. Write ope,rator frmctions as member function of a class to

overload arithmetic operator +, logical operator'<:' and steam operator '<<' to operate

on the objects of user defined tlpe time (hr, miru sec)'

6. \Mhat is Ambiguity and frurction Overriding? How they can be resolved? Explain each

with a suitable examPle'

7. What is p,re virtual function and abstract class? with suitable example explain run time

polynorphism.

[3+sI

8. Discuss about stream class hierarchy. How a file can be open in C#: Explain with

suitable example and syntax. V/rite a program to write the Information of l0 employee in

a file. And also displrytheir details in console. 12+2+47

g. Explain rvhy do we need template. Explain tlre fimction template overloading with

suitable examPle.

10. Explain about all Exeption Handling constructs. with suitable example explain multiple

exceptions handling in C++.
***

[3+s]

n+71

L4+47

[3+s]

[3+sI
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r' Candidates are required to grve their answers in their own words as far as practicable.
r' AuerptAllquesttow.
{ The figwes in the nogin indicate Fall Mork.
{ Assmte suitable data if necessary.

1. What are the advantages of object odented programming over procedural programming? Describe

the characteristics of OOP.

2. Explain how the use of default argument supports the function overloading with suitable examph.

Oefine namespace with its slgnificance.

[4+6J

3. Explain the relation between constant obiect and constant function with exarnple. When do we use

static data member and static function ln a class? Exemplifu. [s+sl

4. How do you convert user-defined data type to a basic data type? Write a progrirm to orrerload the

relational operators to compare the length (in meter and centimeter) of two objects. [4+6f

5. How the function over-ridlng differ from function overloading? Explain. Write a program to show the

order of constructor invocation in multilevel inheritance. [5+S;

6. Explain abstract cbss with example. Explain how dynamic.cast and typeid operators are used to
achieveRTTl. [5+51

7. What are different ios functions used in strearn l/O?How they are different from manipulators? Write

a program to store and retrieve the infiormation of patieni (Patient-tO, name, address, age and typelin

.hospital rnanagement system. [3+2+51

8. How do you use class template with muhiple template type? How the exception is re-thrown during

exception handling? [5+51

[s+5]

t**
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/ Candidates are required to give their answers in their own words as far as practicable'

/ Anempt All questions.
/ Thefigttres in the margin indicate.Full Marhs.
/ Assume suitable data if necessary.

l. What are the advantages and disadvantages of object oriented Programming over

procedural programming? Briefly describe the feahres of C++. [5+5]

Z. Define dynamic memory allocation. How do you use it in C+? Explain reference

variable with suitable example. Write a program to swap two nurnbers using pass by
n+2+3+41reference concept.

3. Define 'this' pointer with its applications. Explain the order in which constructor and

tlestructor are invoked with suitable example. [5+5]

4. kfine operator overloading. What are the rules of operator overloading? How do you

u+2+71overload unary operator? Explain in daail with example.

5. What is function over-riding? How scope resolution is used with over ridden function?

Explain the need ofvirtual base class with suitable example. [2+3+5]

6. Write short notes on the access pointer and their manipulators. Write a Program to make

simple library management system of a college. Your program should store and retrieve

the information (Book Narne, Book ID, Number of books and purchase date). 14+61

7. Explain the need of virtual ftnction wi& suitable example. Define runtime tlpe
irdrmation (RTTI).How dynamic cast and typeid operators are used to achieve RTTI? l4+2+4J

8. Explain how default arguments are used with class template with example. How do you

throw only specified exception from a function? Exempliry' [5+5]
***
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t Candidates are required to glve their answers in their own words as far as practicable.

{ Anenpt All questions.
{ Thefigres in tlu margin indicate Fall Marls.
{ Asstme suitable data ifnecessary.

l. Exptain the characteristics of OOP. \Mrite a proglam to create class "time" with data

members hours, minute and second. Then add two ntime" objects by taking object as

argument and also retuming object as argument t4+6I

Z. Why dont you use an object to call &e Sutic Member Function, explain with exaurple?

Why do you need to use a reference in the argurnent to the copy constructor? Write a
program to calculate the Perimeter of Triangle using Default and Pararneterized

[4+3+3]conshrctors

3. When inline function may not work? What do you'understand by Default Arguments?

Write syntax of Default Arguments. Write a program to display N nunber of characters

by using defautt arguments for both paxamet€m. Assume that the function talces two

arguments ore character to be printed and other nuurber of characters to be prirted" 12+2+2+41

4. E:rplain the synta:r of operator overloading. Create a class nanred City &at will have two
member variables CityName (chart[20]) aod DistFromKtn (float). Add member functions

to set and retieve the CityName and DistFromKtm separetely. Add operator overloading

to find the distance between the cities (ius find the difference of DistFromKtn) and sum

of distance of those cities form Kathmandu. In the main function, initialise three city
objects. Set the first ard second city to be Pokhara and Dhangadi. Display the sum of
Di-stFromKtm ofpoktrara and Dhangadi and distance between pokharaand Dhangadi. 13+77

5. What do you mean by fimction overriding and how can we access every ovemidden

finrction from the derived class object? Explain with example. Write a program to show

lhe execution order of constructor and desfiuctor in multilevel inheritance. Show your

program outputs. [5+5]

6. lVhat are the differeot ios class fimctions and flags that are used for forrnatted VO

operation? Write a prcgram to read and write the information of 10 shrdents in a file. Also

modif the student infonnation according to the given roll number. 13+71

7. What do you mean by Class Template and Function Template? IVrite down the qmtax of
Class Template and Ftrnction Template. Write a prcgram to read your Date of Birth and

disptay it. irogr program should ttnow multiple excepion for day, month and other values

notin range using exception class and each orcepion is handled by separate handler. 12+2+61

8. Explain different manipulator available in C#. Create class student to store Name, Age

*i CnN of students. Write a program to write records of N numbers of students into the

fiie. And yoru program should search complete information of students from file
according to CRI'{ entered by user and display it.

t*+
[4+6]
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1. Explain main characteristics of Object Oriented Programming' Write a Fogram to find

tir, *por. of gireo Matrix using the concept of objeet oriented Programming' [5+5]

Z. Define constructor. Why consuuctor is needed for a class? Exptain about different types

of constnrctor with a suitable progfim' 1112+"77

3. Write down the significance of reference variable with suitable example. Define default

argument. lLrrite u-*Ou* to shorv the relation benveen default argument and fimction

overloading. 
--' - 14+2+41

4. Why do we need operator overloading? what are the non-over loadable operators in

C++? Write u p*g** that will convert object from a class Rectangle to object of a class

Polmusing Casting Operator- 12+?+61

5. Explain the need of virtual base class with suitable exanrple- Creale a derived class

manager from two base classes person and employee' Assume suitable data members in

each class and display the irformation. [5+5]

6- Explain abour srream class hiermchy by highlighting the different ios flags and their

.oug". Write a o,ogrE*n to make biiling system of a.department store. Your program

should store and ,"Triru" data to/tiom files. Use manipulators to display the record in

proper formats-

7. Why tlo you need virtual Deshuctor? Explain wi-th ex1nPle. Write a pro$am having

polygon as an abstract class with Length and Height as its data member- Create derived

class Rectangle and Triangle. Ivlake Area Q as pure virnral function and redefined it in

derived class to calculate respective area'

8. Define function template and class template with respective syntax' Write a program to

find the square root of giveo number. check the vaiidity of input number and raise the

exception as Per requirement'
**d'

[3+7]

[4+6]

Is+s]

Exam.

Lcvel BE Full Marks

Prograrnme BGE
Pess l?Iar*s

Ytar /Part illI f ime

80
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/ Candidates are required to give their. *ry in their om words as far aspracticable-

-r' AnemptAllquestiow.
/ Thefigures in the norgin indicate fuil Dfark-
/ ,4ssume suttable daa tf3ecessart

l. What is data abskaction? Compare it rdth encapsulation in C*. With suitable example,

explain the concept of class in C*. 12+2+61

Z- What is the advantage of C* over C? With suitable example explain dynamic memory

. allocation for object anC object auira,y. t4+6]

3. What is a default argument! What are the advantages and disadvantages of using inline .

function? Write a program to calculate and display the'cutie of integer, float and double
. numberusing functionoverloading (passing single argument to function). t4+3+3]

4. Write down syntax of olrrator overloading for variorrs. cases. Develop a progmm using a

. class to with 3x3 matrix as a data member. Overload the * operators so as multiply two

mafices

S. Wlat is difference between,overloading and overriding? V/ith suitable example explain

hybrid inheritance

6. Discuss about sueam class hierarehy- Write a program'for transaction processing that

y1nite and read object randomly to and &om a random access file so that user can add,

update, delete and display the accormt information (accountnumber, Iastname, ftrstname,

totalbalanee).

7. Explain the reason for member frurction over-riding when using virtual function. Explain

RTTI using dynamic cast and typeid operators witfu suitable exarnple.

8. Explain class template wi& stiitable example. How do you handle multiple exceptions in

C*? Explain with example. 
+*+

[5+s]

[4+6]

w71

13+71

Is+s]
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{ candidates are required to give their answers in their own words as far as practicable'

{ Attenryt All questions.

r' flce fiSWes in the margin indicate Xull Marks'

/ Assume suitable data dnecessary'

1. what is object oriented Programming? what arethedrawbacks of Procedure oriented

.Pro.grammin8?.Ust downthp features of !+t' Writl a programwith a classto represenf

distance with fecr *J ir.fr* members ..[-he class should have rnemtrer1rnctions.to read

and display th" dr6;;;L;iano nremuui run"tlo* io add and subtract two distances: [1+2+2+5]

?.whatdoyoumeanbynamespaceandwhatisitsuse?Etphinaboutretumingavariablefmma'
function by reference with an oomple. E:tplain about function overtoading with an example' 12+4+41

3. How do you dynamically allocate objects and object arrays in c+r? Erplain lbout constant

member function and constant obiect with an example' write a meaningfril program to illustrate 
F+4+51

the use ofcopyconstructorand destructor' ' *

4. tist the operators that cannot be overloaded in c++' Explain about exilicit construGtor with an

example. write a program having a class to represent money' The class should have two integer

mernbers torepresent rupees and paisa. Overload + and - operators for adding and subtracting

the objects. Then, overload ), (, == and != operators for cornparing the objects'

5. what do you understand by protected access specifier? Explain about the different formi of

inheritance. Define a class named Course. Derive three classes from this c*ass named:

Mathematics, science and Engineering. Then, derive two classes from science named: Physics

and chemistry. Define data members and rnember functions as appropriate- lllustrate the

concept of member function overriding and accessiog overridden memberfrom the derived

ciass in Your Prograrn

5. List any four formatting flags of ios class with their usage' Explain with an example how a non-

parameterized user-defined manipulator can be defined' write a program for managing a simple

liu,.,ydatabase.Theinformationtobestoredintheddtabasearebooki4bookname,
borrowerrs id, borrowe/s name, issue date and due datb' Your proBram should have features to

add a record, display all the records and display a setofrecords corresponding to a particular

borrower's id or a particular boirowe/s name'

T.Whatarepurevirtualfunctionandabstractclass?Howisdynamic-castused?Writea
meaningfulprotrarntoillustrateoverloadingofafunctiqntemplatewithbothanormalfunction
and a function template'

g. what are class templates? what do you understand by rethrowing an exception and catching all

the exception? Define a class to represent time. lt should have a member function to read time

from the user and a mernber function to display the time. The function to read time must raise

anexceptioniftheuserentersinvalidvaluesforhour'minutesorseconds,Theexception
[hrownshouldcontainarguments.Theexceptionshouldbehandledoutsideofthemember
function of the class'

a

[1+3+6]

[1+3+6]

[1+3+51

[2+3+5J

x *:tr

[1+4.]5I
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Suhject: - Object Oriented Programrning (CTSal)

/ Candidates are required to give their answers in their ol'yn rvorCs as far as practicable.
{ AnemptAllqueitions. .--'":''

'/ The figures in the margin ir.dicdte FuE Marlis.
{ Assume suitable data if necessary.

What are the benefits of object oriented progranuning over procedurc orientecl
prcgramrning? Describe the feafilres of object oriented programming. V/hat is the task of
const keyboard? [4+4+Zl
List the feature of C**. What are corrstructors, v,rite their use and expiain using an
exanrple. [4+dl
\\'hat is dynarnic memory allcca*ion? Write a C** program to join two strings using
d;.'namic constructor concept. l3+Tl
What is the disadvanage of using operator overloading in C++? Write a program to
deftne a Class Distance with necessary data members and functions. Then overload ttre.r'
relarional operators to compare ihe trvo objects of Distaurce class. :, 

iZ+Al
What is a protected access specifier? Write a program ,ryith ttrree classes students, test ancl
resuli by using multilevel inheritance- Assume nece$saq/ data members and fr.inctiorrs
i'our:seli and p?ogram witir inptu information, input data and calculate marks totai ar,d '

display result. li+71
List tlre leatures that are used in formatting the output. Explain each with example. t! 0]

!\rn1; do lve need virtual function? Explain with suitable example. rfiftat is pure virtual
fi.rnctic,n? l\''hat is the task of reinterpret cast operator? 16+?+21

Explain the importance of function tempiate urith 
'suitalrle 

exarnple. Hovy default
arguments can be used in class templare? What are the tasks of try, catch and throw
block? -,-:r-_.,_ 

[4+3+-3]
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''/ Candidates are required to give their answers

Grsqt)

in their own rvords as far as pracdcable'
s ect Oriented

/ Anempt 4ll questions- tr tt-_t o

, ';;;iig"A 
in the margin indicate Futt Marks'

l. write down the timitarions of procedural programming- compare procedural and object

oriented programming- Write profr*',J nia ptit"-nt'tb"' in procedural and object 
[2+2+61

oriented waYs'

2.Whatdoyouunderstandbyfriendfunctionsandclasses?Explainrvithexample.WriteaL' 
;;&; .o 

'aa 
m"mbers oiobjects of two different classes' 

[4+6]

S.Whatdoyoumeanbynamespace?Explainhownamespacecanbeused.WriteaProgram
thar uses pass by reference,o "t"n["t*"i"rio ""nti**t'er 

using pass by reference along 
[l+2+6]

r,r'iitr &e namespace'

4'- Expiain the bina4y ulq t'nt'y-:!l'^"lq' 9""'1o?d'''ng 
alcogwith.th-eir syntax and example'

Write a program io add two matrices by overlohding the + operator' 
L+*61

s. Explain the constructor and destructor ';^":T]*-::.Y,:;,'15i";.;j"i:f* Xll'1':'l#ll;r 
f*u :-:,:, ,". i"ffi;,:'[tffi :',x;:['ff':i"l' ;;;: ;t' i" g'oir' and non-

teaching roffr'iro* iir"iur" class person' Use proper'metrrbers in the classes to nrake your 
[4+6J

Program meaningful'

6.Whatdoyoumeanbymanipulators?Explaindifferenrmanipulato:-sar,aila.bleinCr-i.
write a o.o"* *o rio* ir,ro*.iio-n oil rtua*,s in a ftre and dispray rhe fire's coorenr

indescending-orderaccordingtott."i.*",tsobtained.lil9oluvlJY,-j

7-whatarevirtualfunctionsandpurevirn'ralfunctions?ExplainabsUac'tclass'anditsuse'
r Write " progft't u"ing stud"nl * ; abstract "f*' u*l'lreate derit'ed class such as

Engineering: ## ffi r,,r'..ai*r rt o* ,t 
" "r" 

or ri,tu"i'iu*,ion, in this program' [2+2+61

S.Whaldoyouunderstandbr.funcli.ontemplate?Writedorvnthe.syntax*9-u:"offunction
temptate. wri;;';;;;u* rt", *ili?,;;,'h;sum and averaBe o[elements in an array ustng 

12+2+6)

function temPlates' 
**+
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Subject: - Object Oriented Programming Grsal)
/. Candidates are required to gtve their answers in their own words as f4r as.practicable-

/ Thefigures in the margin indicate FulI Marhs-
/ Assume suitable data if necessary.

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

2- What do you understand by friend functions and classes? Explain with example. Write a
program to add mernbers ofobjects of nvo differcnt classes.

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

4- Explain the binary and unary operator overloading along with their syntax and example.
\ilrite a program to add two matrices by overlo'ading the + operator.

12+2+61

[4+61

[2+2+6)

L4*6I

14+6)

I I +3+6]

f2+2+61

12+2+6)

5. Erplain the constructor and desruetor invocation order in single and rnu!:iple inheritance.
Also show how a pararneterized base class constructor is called when derived class object
an created; Wiite a prograrn to create classes to represent student, reaching staffs and non-
teaching staffs from the base class person. Use proper'members in the classes to nrake your
prograrri rneaningfu l.

6. What do you mean by manipulators? Explain different manipulators arzila.ble in C++.
Write a progam that stores information of'a students in a file and display the file's content
in descendingorder according to their marks obtained.

7. What are virnral furrctions and pure virtual functions? Explain absrract class and its use.

t Write a prograni having student as an abstract class and create deriyed class such as

Engineering, Science and Medical. Show the use of virtual functions in this pro.qram.

8- What do y9u understand by function ternplate? Write down the syntax and use of function
template. Write a progarn that will find the sum and averag€ of etements in an array using

function templates.

.***
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Onenteti (cTs0

,/ C.anclidates are required to give iheir ans*-as in their c|.rr'rl rt'ords as far as prhcticable-

l

,/ Attempt Ail questiora'

'/ flrr.iguE it the margin indicare FuIl Mdrfu'
/ Assume suitable darc if necessary'

\vhal are the eharaetdristics of'OOi)? Hcw does tlre'OOP diffe'r frcnn POP? '

using object oriented technique, write a program to create actass vector

that reedi integer number. Perfo.nn vecror addition by passing object as

argument and ieturns the object as result. A vector is a class with array as menrber"'

what is the significance of using iniine function? Describe with suitable

.*uipt.. fVna-t do you mean by default ,ugumeni? Ho'ar can you relate

A.i"rir rrgrment with function ove4oad i n g? Describe'wi th su itable

example.

Define c,Jr:structor and deslructor. $/riie dora'n different t;'pes of

ccnstruciors -nith syntax- create a ciass rndistance tc store the values ir'

meter and eentimeter and class ecl.isrance to stoie values-in feet and inches'

F;;r; adirtia:i of cbject of rnriista,irce and obiect of edistance by using

friend lirnctian-"

Why tio \"'€ i-ie€d cperatcr overloading? How can you overload oDerators

uriig r.*Uer funition and nonme.mber functio*? Write a progratn to overload

relaiiona.loperators(:=,!=,),(,)='<=)tocomParecomplexnumt'"ts'[2=3+51

Ho.,rrdc<iiittrentt}.pesofderivationattectthemembersofciass?Write
J"*"11',t ryp'es cf irlreritance' What kind of problem is encountered in

*rir:pu,i-, int"ritunr.? Write dc*'n its soiutir:n 
"vith 

suitr:trle exarnpie' If+2:-2 +-41

write cic.,vn the diiierent techniques for formatting I/c strenm with

;;;pi. Expiain rhe different encrs encountered during file operation' i 5+5 I

Explain rlE need of virtua! f.rnction with suitable exalnple. what do you

mean by run -time type infcrrnation (RTTI)? How dynamic cast and

rypeid operatcrs are'-Jsed tc achieve RTTI? t5+2+3 I

Define cl:rss template and ti:nciio* template vrith respec'tive svnta'x- what

are the different exceptior, handling tec-hniques in C++? F,xpiain with 
l5+2+3I

approprizte exarnPle-

***t

[3+2"F51

{

l-4+2+41

i 2+?.+41

ri

J.

o.

I

I
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/ Back
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Exam-
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32Programme

Year / Plrrt It / I

'Oriented Prograiiinring,, ,.' .

-/ Candidates are required to give tlreir aisrvers in their orvn rvords as far as practicable.
/ Auenpt AII questiotts.

'/ The fi.gures in the mtrgiir indicate Full tt'[arks.
/ Asswne suitab!e dara if necessa'r-.

l - Compare C lVrite dorvn diffei:nt feattrres of C++ [5+5]
-2. What.do yoir understand by the'static.data member anrJ,menibei funitians?:E.rplain their

use in the progiam. Write a prograit that uses static member functions and itatic data
member. t2+2+-51

3. What do you understand by default arguments? Replace the function'rvith default
argument with function overloading. lVritq a program to find the area of triangle (when
ttree sides are given) and area- of rectangle using function overloading and default

t2+L1'61argurnenl.

4- Vr'hat are the overloidable operators in C++? Write down the syntax for operator
orrerloading in ditierent cases. \"Irite a proqrarn to compare the magnitudc of complex
numbers by o,":erloading <,> and == operators [2+]+-51

5. [xgl.ain differe-ni types of access specilrers us:ci in inheritance. Expiain the case of
ambiguity in inheritance. Write a program that shows anrbiguity in multiple inheritance. [2+?+5i

6. What do !.ou me3n by streanr? E.xplain differeirr sirea:lr class flor file inputioutput. ]Vrite a

program to display the output in py.ramid from as follor,is: I t?+:.i-6]

A
AB

ABC

i. lVliat do you ilrean by polymorphic ciass? What are diflferent RTTI nrechanisnrs in i+'t-i)
lVrite a program that shorvs,both RTTI mechanisrns. 12+2+51

E. What do 1ou m:in by templates? Write dor.rn the syiitax for function template and c.iass

templates. ]Vrit: a program v.,ith a class template to represent array and acici nlernl.er
functions to finri maximum, minimum and sort the geueric aray. [2+2+5]

I
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/ Candidates ae requircd to give tlEir answers in their own worrds as frras
{ AaemptAllqtestions.
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b) For the circuit shown in the figrre below, find i1, i2,
dir
dt

practicable.

l. a) V/hatdoyoumean.byresonmceinRLCseriescircuit?Definehalfpowerteqrrncies
and bandwidth in RLC series circuit 311d s[tain ocprcssion forthe,m. [4+4]

g]a*4
dt dtr

at t:0*. t8I

t-0 2vF

v D
2. a) Using classical metho( find current and voltage across capacitor for t > 0 in the

circuit showr below t81

t=0
l0n

l00v

l0r F

b) If the switch is closed at t = 0, find the expression of curre.nt tlrcugh inductor for
t > 0. Also calculate the voltage across inductor after l0 ms using classical method.

10()

20a

t8I

r=0 o.5H

IF

3. a) Using Laplace 'l'ransform method find the expression of crment and voltage across

inductor ifthe suritch is closed at t = 0. t8I

t:0

4

.F.T"-,
Level

B,gt,T:
Year/ Part

Rcgular
BE::
BEI- BEX, BCT

It/t

Frtr_llfier]r

Pess Merts
=lrmc

I

I

!

m
12

3 hrs,

D,
10()

20()

10e-3t

0()

l-
100F



b) Using L4lace transform metlod, find tbe loop curreofs ir and ir for t > 0 in the cirfiIit
*oum in the following figure.

10y IF la

t8I

t8l

t-0
+ c

4. a) Find the voltage ralio transfer function of given TPN.

3()
t8l

t8I

t8I

Ig I l2
+ +

vl 7F 3Q Vz
2F

b) For the tansfer function below, draw thc asymptotic Bode plot.

c1s1=-so)-\-/ 
s(s+20)(s2 +2s+225)

5. a) Obtain trigonometric Fourier seiies of voltage waveform shown in figure below and
plot the line spectra-

(0

1

I2

-2 I

b) Calculate [Y] and [g] parameters of the given circuit and also check whether the
netuork reciprocity and symmetry.

2Ir 20o 3H
t 2

l0a
'V1 I-,r Y2

2lz

l' 2'

***

r:rili
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/ Cantlitlates arc required to givetheirruwrrs in thcir own words as far as pracricabla

/ AttmptAllEtestions.
t T" igr* in the mugin indcate FaIl Mark'
/ Senritogpqer wiII bePwiilcd
t Asswv sainble don ifnecesuY-

l. a) In the circuit strorvn in figure below, find the value of "v", using node voltage mdhod'

b) In the given network of figure bclo$,, inductor Lr is energized and the srwitch K is

iosea at t I 0. When each elemeut has following values'

Rr = l0k(!, Ra= 5k0' Lr = 2urII, Lz=6mll,solvc for ir'iz,S'S'

a2I 
.a2iz ,, , =g*.

drr dt'

lt
Lr

2. a) Solve for i (t) in circuit as shown in figrne below in which 3F capacitor is initially

charged to ZO rof if capacitor to 16 vo,o and thc switch is closed at t{' Use

(0-) -

to l=0
classical method.

3t

,
+ 6t ,(n|(t)
20v

b) An exponential cunent (0 = 2o e 
5t Amp issuddenly applietl at time t = 0 to a parallel

RLC circuit .o*pri.i,g Ii,oio* R = iitOO' inauctor L = 10mH and capacitor C =

2.5pF. Obtain tt" **ft"t, p'ttqT solution,for voltage v(t) across thenetwork' by

classical method. Ar,uil; d. ioitia currenr through inductor and zero initial charge

".iot 
t" capacitor before application of the current

Back

3 hrs.

80FutlMarlsBE
32Mar}sPassBCTBE)qBEI*

fimclI/I

Lcvd

Ycar/Part
Programme

.,

8in Volt

5Anp +

t8l

}.,":1



3. a) The circuit below is in the steady state with the switch S closed. Thc switch is opened

at t = 0. Determine the currcnt thmugh capacitor for t > 0 using Laplace's Transform

method. t8l
t=o

,tnv

b) In thc network shown below, a steady state is reached with the snitch K open wi&
V = l(X)V, R1 = l(K), Rz = 20f1, Rr = 20O, L = lH, aod C = IFF- At tirc ! = 0, the

switch is closed. i) Write imegrodifferential equation for tbe network after snirch is

closed. ii) Evaluate tbe currents i1 ad i2, using l^aplace tandormo fot> 0.

K

4. a) Find the voltage rado ransfer firnction of the two port netwo* shoum in figure

below, if port 2 is tsminated with 2H inductor.

!+

t8l

t8l

l8l

L 1I) 2

t+

vl l* 2t
+
Vu

{,

b) Define frequency response and explain how tequency rcsponse ofa qtstern can be

obtained. Draw the Bode plot of following Bansfer function.

/:/.\: ---f-\'\o'' 
s(1+o.ssxrto.oss)

5. a) Find y and g parameters of the netwotk shown in &e figure below. AIso chcck its

symmetlicity and reciProcitY. I6l

L lc} 1(}

Vr Vr

b) Showthat:

The overall ABCD parameter network.matrix for cascaded network is the mabix

product of a ABCD matrices of individual network-

c) Find the trigonometric fourier series for the waveform shown in figgre below.

t4l

t6l

r(l
2

-3 -2 -t l2

,,l;A

I (s)



TRISM'VAI{UNNER,SITY

INSIITUTE- OT ENGINEERING

Eramination Control Division
2BTlBhadn

- Electic Circuit

r' Cefiilarcacrcqiriroil to give theiran'sr=is in their own words as frr as p,racticaUtc.

l.,lfrontAf qrsturs.
t tWfg*"t-btttnnoginindicaeryn!4"k' .

t Sani-lcr. Eah wt i! to be orovddeil

r'ffis*Y-
1 r ffir#*ffiJ""ffifr;u,r#s,#;i,ffim"#

circuit?

b) At t = 0 issirh t-g"s itspositionfrom a to !'fid o1rrc1t 9d volagc of each

elmt at t = 0'. etso rra tbe inidal valrr of fir$ ordEr deeivadves of industor '

voltage mll inducbr curent
2f}

4()

t8l

t8l

a

b+

.l2v 2F
5f,}

70rt

3H

100 pF

- L-t^--- rrrr.-a dthctimeufien
2. a) In the cirarit shorrn in figure telou if1[ switcb is ctmed at t : O fis

ihe orcotfiom tt" ilGii*"uo-o soo.r u.. classical nethod t8I

b) In the cirnrit sbom in figure below, Try",t|i 
C bas an initial noltage V" = l0 volts

and at thc smc insran! cull€nt rhough inductoi t is zerc. The switcih s is closed at

time t = 0. Find oo, ri"-ffiri* fL tnt nofta" v(t) acxoss the inductor L using

classicaloahorl

l0v

t=0

t:0

50r)
+

S

s

tsI

+ ,L=a1H

Eram.
80MtrkBELcvd
32PacaMarltsBEI,BE&BCTfrogremmc
3 hrs.fimetr,IYeer/Perl

10v C: lF



l. o usog r,p:".c transform method find trc crrrrent lhro[$ tbe inductor in the nework 
t8]. shovrninfigurebelbw-

r0r,
t=O

S

+
IH lpF

4. a)

b) A RIC saics circuit uith R = 4O, L = lH and c = lR F is otc;ieil'by m exponential

" il;;il.i:-F#.d oGJo, oi ttre curent in thc .tuuit for t = 0 uins

Iaplace Trandorrn

Fcrrhegiventwoportnetrvolqiletergrinethe&ivingpointinpedanceandvoltage

100v

ratiotrandcr fimstion

.Il

t8l

t8l

IrI io .It
(+) 2

l(+)'

1
Vr o.5F

t'(-)
(-r2!

b)Find&erigonometricFourierseliesforthercctangulargl*oasstroumintbe t8I
followiug figure.

vG)
V6

0-5F

iI

Vz

I

f,

6
0

,dll 2*
6

1l+-
6

5. a) Determine the Z and Y parameten gfthe two portre$rclk shomb&w'

b) For ihe transfer finction below, drawthe asyrnptotic Bodeplot

20(s +

+

I
Vz

l8I

t8l

t
I

v

l,

s(s *6(S) =
*+*

+4s+ 16)
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Eran. Back

I*td BE FuIlMerls t0

Progranmc BEI.BEX,BCT P*slilarb T2

YcarIPart tr/I Time 3 hrs.

Subject: - Electric Circuit Tfuaty (EE 5U)

/ Cmdidaes are required to give their answers in thcir own wrds as fa.as practicabla

/ AttemptAll.qwdians. .

/ Assuni sritable daa if rccrssar.y'.

l. a) Using nodat aalysiq determine ihe ctrrreirt tkough 4Q resistor ccmnectcd betlrrcn'
' terminals A d B forthsneturork offollowingfigue-

4(}'

b) hr the circlit shorvn below, the inductor is suddeoty disconnected from the dc suply.
Find (i) the initial rate'of change of current just after switching (i) initial votpge

across 20O (iii) the rnltage across the switch at ihc instant 0f separition of con&cts.

Sw

l00v l0H

2. a) InaseriesR-L circuitwithR= l OandL= lH,thevoltagesourcefollowsthelaw
v(t) : Ve't, where c is a constanl The $nitch is closed at t = 0-

(i) Solve for the cunent assumingthat cr * f and

(i| Solve forthe cunenl when o = f rdog classical method.

b) In the network shoum, the switch is closed at t = O with the network qe-rlol"ly
uneneqgised. For the element values drom ou the diagram, find il(t) and idt) by

' 
classical method for t > 0.

t:0 100

10()

tEI

t8l

18l

181

24V

.:.,. .)

ir
1H

+.Vn -

r00v



3. a) In the circuit shown in figure below, a switch S is in tlnposition I foralongtimead

moved to position 2 al I = 0. Find the voltage across the capacitor fort>0.Use

Laplace Transforration method-
+

t8j

t8l

t8l

2Ql s.

2

lo

6V IF
vdt)

b) A sinusoidal voltage v(t) = 40 sin (105t + rd4) is suddenlY aPPlied at timc t = 0 to

series RC circuit comPrising ofresistor R = 2f) antl CaPasitor C=YtF. Obtainthe

cornplete particular solution for current tttrough the circuit, bY Laplace's Transform

method Assunne 3C chrge across the capacitorbefore switching.

4- a) Find the voltage ratio transfer fimctron of the tr+o port network shown in figUre

below: IfthePort 2 is terminated with 2H inductor' Fiod &r' can'Ylr,

1r)
-h

H1
2

Ir

+

vr 1

6

v,

5- a) For

1r

b) Draw&e bode log-magnitratte ar-rdphase plts for the following system
' ; s*3

6(5) = + lXs+ z)

the net*,ork shoxl in figure below, determine Y prameter and T-paameter'

t8I

t8l

t4I

[4]

+

.Vl

+

Y2

b)Derivetheconditionforreciprocityintermofinversetransmissionltrameterina
TIN.

c) Find the tigonometic Fourier series of.the waveform shown rn figrxe below' AIso

piot the line sPectra

v(r)

i0v

0

-10v

E .5r (Dt
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Level BE Fnll lllarts 80
Programme BEI. BEX, BCT PasrlWerks 32
Yczr/Part rfl TiDe 3 hrs.

Sabject: - Elahic Circuit Th*ory fAe sat)r' Candidatesare requirrd to give their mswers in their ovm words as far as practicabte.
Anempt All qwstions.
Tfu$gur* b ke nargin indicae Full Morks.
Sr-i-loeoruph oooriisto b" *m-
Assuttp slattad/e data { necessry.

l- a) Eaplain the phenomanon of resonance h RLc paraltel circuit. AIso derive rhe€xPtressim for resonance Sequency and draw the nrave forur ofinstantaneow voltage
anrl cunreot d resotranoe,

b)' tn &c circuit sborrn bclow, rhe switch has been closed for a long time ard at t = 0 it isopend dsiermioe (0 i(0) Gi) "(o gii) v{0) -a" 
---- 

(iv) I and v at
t = 20;rs:

t8I

t8l

+
VL 2(x)O na

T
v

J

2' a) la the sst\rDrk givar below, the switch K is open and the network reaclres a steady
statc. At t = o switch K is closed" Find the crfient in the industor r* t, o u"iniclassicalmethod. 

roo t8l

r0(}
+

2H5V

b) use Laplace tnnsform qpproach to find the voltage acmss the capacitor Vs(t) fort > 0
when th sritch is moved to position 'b' at I = ourhich was in iosition 

.a''ior 
a long

time priortoswirching.
t8I

2A t=0
b

+ T
vc (t)6V

lo

YzH

T
v(l)

I
3- a) An exponential cuneot i(t) = 2.-lt is applied at time t = 0 to a parallel R-C circuit

shown below. comprising resistor R: % cr and cagacitor c = i-p. oot in complete
solution for v(t). Aszume vc = 0 before the apprication of current. use raplace
transforur mAhod.

tmH

(0

t8l



=0

2fi.

%a

IH
-+ i(r)

b) In the circuit shown in figure belorv, steady state is reached u'ith switcb S open.
Switch S is closed ar t = 0- Determine ctrrcnt tluough inductor i(t) and voltage across

the capcitor v(t) for t > 0 using Laplace transfonn method.

+ +

(+) 2

2'

t8l

t8I

t8I

s

4. a) For the following network daermine the voltage ratio traosfer firnction. If ttris
network is t€rminated at pofl 2 with a 2O resistor, find for this t€rminated nctwork
c21 (S) and V21(S)

lo
ttF

b) Obtain thc trigonometric Fourier-series of the waveform shown in figure below and
sketch the line qpectra-

5. a) For the two port networlc shorm in figure below, find Z-parameter and T-parametcr. t8l
0.3v2 4fl

lo
vr(0

L

F v:(t)

t
l8I

Ir lz
l(+)

vl
0-212

b) Draw the aqmptotic Bode plot for &e transfer firnction given below.

v2

clsy=--- lGtI)--
S(S' + 2IS+20XS +10)

*+*

10r}
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Ssbia: - Electic Cirsuit TheorY tgE

r' Candddcs ac requird to give their asrrtrs inllpirown words as fu rs practicabh
{ inenptAllqlgst&rlu.
{ 7W ig$rs ht t p negin bfrc*e Fall Morks-
,/ Sani log erah fll h wwiiled.
{ .tspp aitdle Mo {rcwrw1t
l. +) A 50 pF cqacitor, rhcn conncctcd in sies wi& a coil bving'f0 O rcsisum'

r€sonrtcs at l000IIz Fid the inductancc of thc coil. Also otilain thc circuit ornnt if
thc applied volap is f00U Also calcuhte tbe voltage acrross lbe capacitor and the

coil atresmcc.

b) In thc circuit sho*n in figure, sltit& is closed at F0 with ao capacibr voltage and

zem itrdnctor curnr[ fnd thc folouis&
D vraldvzat*r
D dvr/dtanddvy'dtdF0F

- iiD dbldtat.r.{+

t8I

t8I

+
5o

I V1

s0v
+

5o Y2

2. a) Tte circuitshovm in figure is in the steady state with the switch S closed- The switch

is opened at e0. Determine current and voltage of all elements for a0 using classical

melhod.

FO 2A

10rl

b) Using Classical mctho4 fmd the orpression for cunent and voltagc of capacitor for

F0 inthe circuit shoun below.

H 0c)

v:20ear

t8I

i8l

lFr

1H



3. a)
ismovcil toPoidonU
forcnrrcnt eough d

=3Y

tarsf,er

t8I

F

lov F

b)

t8I
hplacc fasformation

i+c-r
(0

t
4. a) Find ihe

finrction
inout point driving impcdmce, fansfer irrpedancG, and voltage ratio

foithe circuit stiown infollowing figure' t8I

ll i.

Y2500mF
vl

b) Find the trigonometric forxier scries forlhewavefonn shoum in figue below' t8j

x(t)
2

5. a) Diavr the

-}fi '21c ''tc

+

rr

tc 21E

Bode Plot for the transfer fimaion

H(s) =
+Lls+20 +2s+100

b) For the two port network shown in figure below Find the Z Parameter and T

parameter.

t8l

t8I

l0 50 2

Y2

1
+

v
+ vi-

I

2'
1

50c}

*t*

8V*
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NSTTruTE OF ENGINEERING

Examination Control Division
2075 Chaitra

-Eleckic Cicuit

"/ Candidates are reguird to give their answen in their oum wordsas far as practicable

{ Attempt&.questiorc-
{ The figures in the mo}gin indicate Fall Ma*s-
/ Semi los sraoh will beomvfied-
{ Asstnte suitable daatfwcessry.

1. a) Discuss *out resonance in a circuit consisting of a pracBCel coil in
capacitor. Also .derive an expression for impedance aidocurrent

frequeocy.

b) In the given netnmrk of figure below, both the en€rgf storing elments are initialty

relaxed ie. no cur6nt is flowing through the inductor and no charge is accumulated

across the capacior before application of voltage. The sritdr K is closed at t=0. Find

. dil di' !'\ .d'i! ,tt4*.the values of it itfi,fr,fi,77 *r-
t=O IH

v:400 sin (tOOt-Cd)

2, a) Using classical meihod, find the expression for the ctnrent supplied by the source in

the network shorrn in figure. AIso find the time taken by the source current to reach

25 rtA.

parallel with a
at resonating

K

t8l

t8j

l8l

t8l

iztl

2,tF5rl

r0y

b) Using classical me&od, frnd the expression for the current and voltage of inductor and
' *p#to, respectively for t>0 from the chcuit shown in following figure.

Exrm.
Levcl BE FullMar*s EO

Pnogrammc BEI+BE)LBCT Pass lllerlr 32

Ycer/Pert TJIT Tiue 3 hrs.

,a to



3. a) In the series R-L{ circuit shown in figure, there isno initial charge onrJre.capacitor.

If the switch s b closed at F0, detennine expression of current and voltage for all

eiements forP0.

b) Using Laplace fansform method, find the loop curmrt il and iz for P0 in the figrne

shownbelow.

tsl

rll

t8]

4. a) For the given trto port networlq determine the driving point impedance. If this

network is terrninated at port 2 with lF capacitor, f,ind &e following net*'ork finrction

for this terminated nework, (i) Zzr(s) (ii) Y21(s) (iii)crzr(s)

\ 1rl lo

osF

t8I

t8I

I ?

z(-)l
t
Yr

I
t'{,

b) find the figononretric Fogrier series for the given waveform shown in f;gure below' [8]

v(ot)

0 TE 2rc 3n ot

4A v2

5. a) For the two port network shown below, find h-parameter and T parameter. AIso

Check for reciProcitY of network'

5rr
+

v1

b) Draw the asymptotic bode plot for the transfer function given by:

64(s+2

s(s +4.5)(

rIltr

G(s) =

*:f *

+3-2s+64)

t8l
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Sfiiec* - Elecuic Circuit Theory (EE50I)

r' Candidarcs uG rcqdrcd to givc thcir mrwrs in theirown rvbrds as fuas practicabla
r' ffre@All$csriara'
/ Tln ligrcs i; irp rwgin bfra* FdI DIork
{ *ntluow*dbcooaided.
/ lsnpuitdlcfuifrcesoy-

l. a) What do you m by rcsmce in RI.C serics cirurit? Dcfne half porvcr Acqucncies

and baodr*ilh in RLC series cirsuit and also obtain an orpression for tlrcm.

b) h thc givttr DGtnDd(, tbe capacilc Cl is chrged to voltage Vs ad swibh K is closed

at t = 0- Wtcs& = 2l,ffl, Vo = 1000V, Rz = I MO, C1 = l0pF and C2 = 20pF, solve

6. d2i
for ir,ir,*,:f 311- gir..-d-dl

t8I

t8l

a C7

Yc

Z. a) In 6c Deinork shoum, tbe switch is dosed at t: Q with the networh previosly
rmencrgised. For tbe element rmls shom on the diagrarn, find ir(t) ard idt), by

classical nethod frr t > 0.

I0(l

t8I

lt
r00v

b) Find the time expression for cunent for t > 0 in RLC series cilcuit with R: l0 obm,

L : lH and C=lF, if the circuit is supplied by v = l0sint at t = 0. Assrmre that
I

capacitor amd irductor ae initiatly de-cnergired, Use classical method.

3. a) In the circuit sbown in fi$xe beloru, obtain an e:<pression for voltap across tlre

inductor if the switch is closed at t = 0 rning Laplace Trandorm method-

t8I

t8I

a

20v

2H



b) An exponential crrrent i(0 = 20e1, Amp is suddenly applied at time t = 0 to a prallel

RLC circuit cornpising of resistor R = l/10(), in&rctor L = I0mH and epacitor

c = 25pF. Obtain the comptete particular solution for voltage v(t) across tIrc * 
-tlr,tor|L

by l^ryiace transfcnr m"thod- Assum" zso initial curt[t thrcug! inductor and zcro

initial charge acros the eryacitor bdorc application of th ctrrreril- tB]

4. a) Find th volt4gg ratio tmsfcr m$-o_o of tlrc two Port netlYork sbown in figttrG

below, ifthepoil2 is ternimed with 2II inductor' I8l

rt lo *

yr
QI'e

b) Skt& Bode Ptot furfu foltowirg transferfirrction'

.r..r - 406*l)
rrP/ - (2s2 +lGXs2 +2s+to)

5. a) Find the ?parameter and lrcnce T" -parameter forthe network shovm in figure below

also check if network is symmerical'

b) For the given rmrrefonn, find &e tigonometic forno of Fotnier series md then plot its

lilre spectrum.

2

t8I

t8l

2 .,-,;.

+

I' 7

l8I

I(0

t+t

I

I

I
I

i
I

I

I

. ::,.-
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- Electric

/ Cmdidates ac Equircd to give their answeqs in thch oum wrds as fr. as praaicabla
t rlnenpt Afr.q:risiiarrs.

nofrgracsrntt* indicote FalrMg]ie

Asswne srdtablc Matfnecessary.

l. a) Exp,lain rh phinomenon of rcsonance in RLC parallel circuil. Also derive thc

cxprcssim for rcsoriance frequency and &aw &e lvave form of instantaneous voltagc

md cumcnf drtrlonancei

b) Obtain tbs vilue of i|, i2, di/dl di/dt, dir/dt aA &Uaf at t = 0*, if thc switch is

closed at t = 0 in ihe circuit shown in fgure bclow.

t8l

t8I

i

'lF

2. a) krtheciranitshown
the currentfimthe

closedatt= 0, findtbe time when

classical metlrod. 
: l8l

I

i
'i

I
I
I

'l00pF
t0v

' ,b) Find ,f,".t tarpt*io;fot
rethod.

usiirg'clasical :'

3:

{81 .,

al .'a1 fur ir



b) In the Ectsoil( $oum bclow, a steady sate is rk,H with the switch i(opeo with
V = 100V, R1= l(KI, Rz=2(K), R3=200,L= lH,md C= I pF. at*"[=qthe
suitch is ctose& Evaiuate the currents il and i2, .'sng raplace tansrorrr, for t > 0.

4. a) Find the fonmrd vohage ratio transfer firncrion Cu,(s) and fonryard, g1a3sf€r
afuittance Y2s(s) in tbc following circuit.

I

I
I

I
::

.2.

,bdow.and

l8I

:l

,l

t8l

I1
1() 2

10

lnF tovl yz
tfzF lH.

.

ul Obtain
sketch

I
.t

.11

'*

i
i
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Svhiect: - Electric Circuit Theory (EE50I)

---=::-/ Candidarcs m required to grrc their answ€rs in their own words as fr as prrcticable. 'i
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{ Anempt All questiotts. -
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i{ Asnnne saitable dataifwcessry.

l. a) Describe the resonmce phenomenon in RLC series circuit. Define half power points

and band width for a sciies RLC circuit ard derive orpression for them-...-

b) In the given network of figure below, both the energy storing glenrlts arc initially- 
rela:red i.e. no current is flowing through the inductor and no chage is accumulated

across the capacitor before application of voltage. The switch K is closed at ! : 0-

Find ttre values of i,,i,S'*'*'*.d t = 0+'

2HFO r0r)

IpF

t8I

t8I

t8I

t8l

K

il,l
IT

t:0'

l0
-.: ..

2. a) ln the circuit shown in figure below, if ttre switch is closed at [ = 0, find the

expression for voltage across capacitor using elassical method.

100 rl
200v

10sl l00pF

b) Keeping the switch closed for a long time, if the switch is opened at t = 0 in the circuit

shown in figure b"lo% find expression for voltage across capacitor using classical

method of solution.

lH 3rl 5cl
t=0

15V lOpF

60v
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Ycsr/Prrt II/r Time 3 hrs.

S ubiec't:' Engineering Mathematics III 61150l,

/ Candidates are rquired to give their answers intheir own words as far as practicable.
{ AttemptAll questions.
f ThefrS$rei in the mwgin indicate Full lltdrhs.
/ Assrne sitable dataifnecessry.

fua+b)'? c,a bc I

L hovethat l ca . (b+c)' ab l=?abc(a+b+c)3

I u" (c+a)'f

2. If A and B are tw'o nori singular matrices, then prove that (AB;-r = B-'Al'

3. Find the rank of the matix:

tsI

tsI

tsI

I
-t2
3-1
13
30

4. Iind the eigen values and eigen vectors of tbe matix

Lz 2 -3\l, I -61t-l(-r -2 o)

5. Prove that the line integral f ia? is inde,pendent of path joining any two points A and B

in rhe region R, if and only f, f i.a ? = O f* any simple closed path C in R-

c

6. Evaluare l[i.ia, where i= yri*oj**yt *ho" S is the surface of the sphoe

x' +y' +22 =1 in the first octant-

OR

Appty Stoke's theorem to evaluate f(x+V)ax+(2x-z)dy+(y+z)dz 
where C is the

boundary of the triangle wi& vertices (2,0,0), (0,3,0) and (0,0'6).

7. Srate Green's theorem in plane and hence. apply it to compute the area of the curve

*''t +Y''' =.a2t3 -

tsI

t'

I

I

i

!

I

I
I

i
I

I

I

i
!

I
I

i

I

:

tsI

tsI

15l

t5]

,ti,



g. Apply Gauss divergencc theorem to evaluate l[i.i A. whe,e i = *' i* r]* yrf t f*

ovtr the cube bounded by x = 0, x = l' Y = 0' Y = l' z: 0' z : l'

9. Find tbe Laplace rransform oftbe following:

cos2t-cos3t
a)

tsI

12.sxzl

12+31

[10]

t

b) sin32t

10. Find the inverse Gplace uansforrr of the following:

Ia) 
F-5s+6

s+2r)G:ffi
I l. Solve the initial value probleln by using Laplace tursform:

x"+2x'+5x =e-rsint; T(0)=0, x'(0)= I

12. obtain Fourier Series for the fimction f(x) =; -12 from -zr to n and hence show that:

ie'l111
b=i-z*7-T*"'"-'-

13. ObAin the half rmge sine series for the fimction f(x) = 12 in the interval (0'3)'

14. Graphically marimize md minimize

Z= Sxr+3x, SuQiected to constraints

3x, +5x, Sl5

5x, +2xr 3lQx,,xr 20

15. Use simplex method to solve &e Linear Programming problem:

Maximize Z=lixr+l(hr.
- Subject to 2x, +2x, Sl0

x, +3x, 510

and x1,x22o -

***

tsl

tsl

tsI

tsl
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Mathematics III

/ Candidates are required to give their answers in their own wqnds as far as practicable'

/ AnemPt&.questio'ts'
t TtUfrSuot in the margin indicote FulI Marks'
{ Assuie vitabte dau ifruccssmY-

l. Using the properties' evaluate the determinant: tsl

2- prove that every square matrix can uniquely be expressed as the sum of a symmetric and a

skew sYmmetric rnatrix-

3. Test the corisistency ofthe system:

x-6y -z=10, 2x-2y+32=!A, 3x-8y +2a=20

And solve completcly, if found consistenl -l

tsI

4- Find the eigen valus and eigenv.ecters of the

(z
,,"*[.l t5I

i. 5. Using the line integlil, aompute the workdone by the force

++++' F =(2x-y+22)i+(x+y-z) j+Qx-2y-52)k

- *nen it moves oncg around a circle x' +y' =4;z=A

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

7. Vgrify Sioke,s theorem 1ou fr = 1*1 + V\i-Z*yi taken around the rectdngle bounded by the

tsIIinesx:ta,Y=0,Y:b-

-r3. Evaluur" tti-i ds. where i =lzxy+''1i*y'l-1**lyli bv Gauss'divergence theorem;

-\ where S is'J,*rr""ortn" pbne Zx+Z! +z=6 in the first octant bounding the volume v' . t5l

"'+bcdl
U'+"Arl

"'*rUal
a'*"Ud

It" a'

lrub2
1," c'

Iad2

tsI

tsl

il
2

3

2

t5l

12..sxZl9- Find the Laplace transform of the following:

b) Sinhat.cost



l0- Find the inverse Laplace transform of

a)l' S(S+l)

qzb,dry

l2.5x2l

i:
\12- Expand the frmction (x) =x sin x as a Fourier series in the interrral -rs S x S r.

V.fi - Abain half range sine series for the funcrion f(x) = I - xr 6o1 0 < x < I .

I4. Graphically ma;rimirc and minirnize

z :9x * 40y subjected to the constraints

.Y-I2.l,Y-x<3' 2 <x S5

. I5. Solve the followingLinear Programming Problem by Simplex merhod:

Maximize, P=20xr -5xr

Subjectedto, l0x, -2x, <5

2x,+5x, <l0andx,,xr 20

Soh'e the differential equation y"+2y'+5y=e-'sint,y(01=Oy'(0)=1, by using Laplace

tansform.- 
] t5l

tsI

t5l

tsl

tl0I

It
.t

I
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Subject: - Mathematics III 1Sff50r/

/ Candidates are required to give their answers in their own words as fa aspracticable.
/ AttemptAll guestions.
/ Theligwes in the marginindicate FaIl Mark.
/ Assume suitable data f mcessary-

l. Showthat:

+c)2 b2

a2 (c+a)z

t2 b2 (a

=2abc(a+b+c)3I
c2 I

c7l
* b)'l

t5l

t5l

l5I

2. Pryve that every square matrix can be uniquely written uts a sum of Hermitian and Skew-
Herrnitian matrices.

3. find the rank of the matix by changlng it into normal forrn:I
r4)
5 8l
44i|
24)

2

t 2 I

I

1

I

2

1

34. Find the eigen value and eigen vector of the matrix:

C

tsl

tsl

tsI

tsl

5. Using Green's theorem, evaluate

circlex2 +y2 =4 .

I(y3dx - x3dyl where C is the boundary of the

6- Strow that i 1x,y ,r7= ,' i* ii*,r' * ," 1i + zye"i.is conservative vector field and find
its scalar potential function. t5j

7. Find the surface integral

sphere *2 oy'+22 =l-
[i; dswhere F = x i + y j+ zk and S is the upperhalf ofthe

8. Yerifi Stoke's theorem for i1*,y,r1=(2x-y)?- yr'i-y'zi where S is the qpper

half ofthe sphere x' +yz +z' = 4 and C is its boundary.

OR

Evaluate using Gauss divergence theorem,
e.1 A I - + .+

J!F., ds where F(x, y,z) = xty i + xy' j + Zxyz k and S is the surface bounded brv

&e planes x = 0, y :0,24 ar,rtv+!y+z=2

9. Find the Laplace transform of (i) sin 2t cosh 4t (ii) te2t sin 4t .
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10. Using the Convolution tlreorem' find the inverse Laplace transforrn "f 6;ffi 
t5I

u. solve the following initial value probiern using Laplace transform: t5l

Y" +4Y'+3Y = et' Y(0) = oo'Y'(0) = 2

12.obtainthehalfrangeFouriersirreseriesoff(x)=rr-xintherange0<x<7t.t5]
13. Obtain the Fourier series of f(x) = e3* in 0 < x < 2n' t5l

14. Graphically mo<imum Z= 5xt+3x' subject to constraints t5l

xr+zx2S50,2x, +x, <40 and x' 20'x' >0

15. Solve the following linear programming problem by simplex method constnrcting the

tl0l
dualitY:

Minimize: P = 2la1+50x2

Subject to 3xr+7xz > l7
2xP5x2>-12
X1,X22 0
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/ Candidates are required to give their answers in their or+ryr words as far as practicable-

/ AttemPt&.guestionl
/ Thertgp"es in the marginindicate FulI Mgrkl
/ Assume suitahle data if necessary-

I. Using the propertie! of determinant prove

t

t5l

b2

(a +b)2

2. Proqe that (AB)r = BrAr where A is the matrix of size mxp and B is the matrix of size

t5l

r
I

+6)?'l ,a3 a?"

bz (c +a)2

"' 
c2

::-' -':"'i,li.3f.t$...i"'-

=2abc(a+t'+c)r

pxn

3. Find the rank ofthe following matri>: by reducing normai form.

[i3-z
lr r I

l, o -3
[: : -3

i'z o rl

L:;;)

tsi

[-ii

riIf-,1

i

,!

:

I

-l

I

't

:

:

:

4. FiDd the eigen valuas and eigen vecicrs oithe follo*'ing matrix'

5. Prove that the line intergra! f FA? is indepentient of the path joining any two points A

- and B in a region if [i3? = 0 for any simpi9,,9[qgqd curve C in the region

"dA 
'+ +

6. Evaluate llF.n as ro.here i=*, i-* y, tl*r, k and s is the finite plane x * y * z= I
J.h

between the codndinate Planes' 
OR

"1 
D' + + +

Evaiuate llF.nds for f,=yr{*oj*r.yf where S is the surface of sphere
il-

x' + y' + z2 = t?nfli$first octent' :-+-

-.iA + + ^ 
4

7. Evaiuate, l{i.',* fo, i= *7-y:1+12'-l)kwhe're S is the s.rrface bounded by the

cyiinder x' +y? = 4 and the planes z: 0 and'I I'.=

t5l

, , .,,.rr:*fl*?ii::
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8. Verify the stoke's theorenr fo' i = iZx - y)i-:rz'j-y'zi where S is the upper part of

tf." ,pt*," *' * y' +z! =az C is is boundary'

l-e'

P. Find tha laptace i'-ansform of (a) tz sina and (b) 
-

1.r? ,3

10. Find the T** Laplace tra$sibirn "f 
(") t'i]; C) 

" 
:u'

ll.SclvethefollowirrgdiiTerentiatequationbyusingLapiacetranstbnu

y"+Y'-2.v= x' Y(D) = 1' Y'(0) = 0

12. Obtain *'" fou'ioJ"n"' "' 
t*'= x' i'l the interval -n ( x ( r and hence prove that

. r"'
-t I I 1 =I-\'-:-='-=+V-T"'-""- 6

t3. Obtain half range sinc series for f(x) = 
"x- 

x' in (0' ;t)

14. Graphicaliy minirnize 2=4x1+3x' + x'

Subject to x' + 2x' + 4x' 2 12

3xr+2xr+ x' > 8 and :i1'x2'x1 2 0

15. ivlinimize 7=$;i, +9x2

Subject to xr +ix" ':4

2x, +x-, 2 5 rvith xt'x' Z0

t5l

p-5x21

[2.5x21

tsl

i5j

isj

is]

lt0l



04 TRIBHW:AN UNTVSR.SITY

INSTITUTE OF ENGINEERING

Exarnination Coatrol Division
2070 Chaitra

€a

Exam. OId Baek i2065 & Earlicr Batch)
Level BE Full Marks 80

Programme All ts'.ere^,6r Pass.I[arks 32

Year / Part Ill Time 3 hrs,

Subjebt: lll(EGsotsN

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

/ Attempt All questions.
{ All questions carry equol mark-

"' Assume suilable data if necessary.

' -,:-..: ;'iE:trl{ii'i:i.'

l. Using the properties of the determiriant prove that:

x

a

a

a

1
x

a

a

a

a

x

a

= (x + 3a[x - a)]

Z- tf A and B are square matrices of same order n, then show' that BrAB is syntmetric or

skew-symmetric according as A is symmetric or skew-symmetric-

3- Solve the following system of equation by Gauss elimination method:

2x+3y +42--20

3x + 4Y +52=26

3x+5y+62=31

4. State prove Cayley - Hamiiton '.heorem-

5- Fired the Laplace transforms of the following functionst ,, tlf (i) tsin2tcos3t-

6- Find the inverse Lapiatetransfonns of the following functions:

--.4s+15.... I
it) -;---- 0i) 

-

s- -z) . ' s' -5s+ 6 .r.rir=*;t;::,

7 - Prove the second shifring &eorem. if L[f(t)J = F(s), then L[(t-a) u(t-a)]= e-*F1s).

8- Solve the following differential equation wing Laplace transform:
-)ri"v-:-* + y = sin3t;y([) = 0,f(0) = 0.
dt'

g- Find the velocity and accele-ration of a particte which moves along the curve x = 2sin3t, y

= 2cos3t, z = 8t at any time t=n/3. And hence tind their magnitudes.

-)
i0. If V = graC 1x'+f+zl-:xp), find div V and curl V .

I l- I.vatuate iia? ir i = *'i* y'j *d C isi[" arc of the palabola y = x2 in the xy-plane
Js

trom (0,0) to (l,l).

.. {: n!.-,j:rii.i.:



?'d.

12. Verifi' Green's theorern in the plane for f,tV+ v2ldx + x2dyrvhere C is the ctosed c..rn'e

of the region bouncle,i by t.Le sraight line y = x and paia'oola v = x2.

il. Evaluate I
+

F. n cis rvhere F = :-ri + r*j * *yi and S is the sudace of the sphere

x2+y2+22=1 in the fust octant-

14. Evatuate IIIfo. 
-i 

)dv rvhere i = *i- ii* @' - l)[ ior the square region in the xy plane

.v

bounded by the lines x = 0, y : 0, x = a and y = a

OR

Verifl'stokesth,:orenitbr!=12* -y)i-v='i-y2ziwhereSistheirpperpaItoitie
. sphere x!+,!+*=a7 anri C is is boundary.

I5. Obtain the Fourier series to represenl f (x) = 
a-x 

;n the interval 0 -( x 5 2n.
2

16- Obtain the half range sine series for the function (x) = *z in the intervalO < x < r.
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Programme
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t

Subject: - Engineering Mathematics m $HSal)

/ Candidates are reguired to give their answers in their olrn wlords as fa as p*"cticable-
,/ Atrcmpt4ll,questions.:.. . :.;,.: . r ri ., .. . :: .,r-

" { fh, ig*:is ii'tt e *orgn in'dicate Futt Mait's- ''

/ Assume suitoble darc if necessary-

,,:,' .

a2 -1b-";2 bc

b? -(c-a)2 ca

cz -6a-bi' ab

l. ,Find the value of the determinant

3. Find the rank of the matrix reducing this into the riangular form- lsl

[5]

and skew- Hermitian- ' '
lo r 3 8l
lo 2 6 -rl

f* ; :,;J

4- Obtain the characteristic equation of the matrix A = and veri$ that it is

t5l

t;

[ro2l
lo 2 tl
lr o 3l

sarisfied by A. t5l

-tt +

5- Evaluate [F.dt, *h"t F=(x-y)i+(x+y) j along the closed curr-e C bounded by

t5l-v2=x -J*'=y
5- Find the vaiue of the normal surface inregral J[iia. fo, i=*?- yi*@'-l)i,
- n here S is fhe surface boun"ded- by the cylinder x' + y' = 4 beiween the planes Z: 0 and

15lZ= l.
222

7- Using 6reen's theorem, frnd the area ofthe astroid xJ + yt = aJ t5]

8- Verify stoke's rheorem fo, i=Zy?*frl-r'i w'here S is the upper half of the sphere

x' + y' + z? =9 and C is its boundary. t5]

OR

'Evaluare 
rhe volrrne intergral fflio", where V is the region bounded by the surface

x = o, y = o, Y = 6,2: x2, z : 4 and i = z*'i -* l* Y' i
g- Find thelaplace transforms of the following fimctions [2'5x2]

a) t ea'sin3t
cosai -cosbtti -----_---:-

'.



10. State and prove the second shif,ing theorem of the Laplace transform'

I l. Solve tbe follorving diff-erential equation using Laplace transform'

Y:*L-zY = x given Y(0) = l' Y(0) = 0

dt: dx 
r the interval -n ( x < ri and hence show that

12- ObtaiE tle Fourier series for f(x) = 
" 

It";*= 
i.+.+* =+ a

I3- Erpress (x) = x as a half-range sine series in S < x <2

Ia. Maximize Z= 4xilxznrbject to consramts

tsl
tsl

tsl

tsl
tsl

2xr+5xzs25
5xr+5xz<45
xr20andxz)0

graPhicallY

15. Solve the following

,,
QtP

[\

w
linear programrning problern using the sirnplex method' U0l

Ma:<imize P = 50xr+80xz

Subject to x1* 2xts32
3x1+4x2<84
Xt,XZ20

l+*

a
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/ 'Candidates are required to give their answers in rheir
{ Attempt,4lt questions.
{ thefigtres in the mtgin indicate Fil[Marks.
{ Assume suitable data {necessary.

,r, Find the value ofthe'determinant:

m
words is far as practicable.

i

^ 'u' 
"}*u"alb b2 b3 +caal.

c c2 
"l+aruld d2 a31"urf

J. Prove that ivery-square- matrix can be uniquely exprcssed as the sruir.of a symmetric and

i'

I
rl

[t3-2

ll ; :,
Lrr-3

tsl

jj
:J

, Find the rank ofmatrix:

,-/
'reducing to echelon form..

4. Veriff Cayley-flamiltan theorem for the matiix:
1J

' j 
tsint .o) 

ed -cos6t

9 Y* I-aplae* transform to solve: x"+2x'+5x=e{ sint given x(0)=0; x'(0)=1.

9. 
^Obtain 

half-range sine series for e* in (0, I )- ' :

'-\-/ ../
..1ilUax,n ize =b.J3yrsubject to constai-ots x 1-x29- xr*xz>4 and x j, x220 graphically-

I l. Solve the linear prggranming problems by simplex method constructing the. dnalify\./
Minimize Z:3xft2x7

. .Subject to 2xs+4x2>10
4xft2x2>10
x2>4 ard xr, xz20

li:il

tsl

15I

.[5J

t5l

t5l

t5l

t5j

t5I

tt0l

t,

Eram. & Laterl{elv
Level BE '..- ,: .: fiitlMiiitc 8o

Programlgc Alt 6;*1.rr,.ri Paie Amrl& 32

Year/Part':. ntt' Time 3 hrs.



12- kov.e that F = 6zxzr 
1 

61) i +(6x-z oli +at*-fli is 
"cins"ryatirii vector trerd andfud its scalarpotemtial function ' ' :

**f1*" ldF'ar"wrr"'e i=*'?*v'-j+z'i ans s is thb fiai1e prane x+yr2=1'V between the co-ordinate planes. 
--r r'qrv '^.'J

14- using crreen's theorern, find the area of rhe hpocproid 
#.#=,

-P:t" $i;or "t*" i = z* i+3vI + +zi *ds is tbe surface of spherer+f+ztr17 by.Gauss divergence th".orem:

OR

vcris stoke's theorem for F = zy i* r* 1r-.ri 
,r-her.r s is ttre upper harr of the spherei+f+7L9 and .C, isits boundary.

d'r ltr
FHI

4rr1.r-l i";,fira- &"^r^ S'uq4,q

t5l

tsl

tsl

tsI

tsl

lJ r'^ * Jlir',
***

h

4"1' ,.rd + S

2
'i2.2:

A
u
.,
?4

a1

L
It

t+

L
do

yL-,2 zt -'f ,L

z.v )

\

12_
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Pass Marks 32Programme

3 hrs.TimeYe*r/Part II I I

Subject: - Electronic Devices and Circuits @r sw)

/ Candidaes are required to give their answers in their owR words as far as practicable-

/ Atternpt All questions.
/ Thefigures inthe margin indicate Full Marhs.
{ Assume saitable data if necessary.

L What is Dc load line? Find operating point for the diode circuit graphically using load

line method.

2. In the circuit given below the DC power supply Vcc = l0 V is superimposed with 60 t:lz
sinusoid of I V peak to peak amplitude. Calculate the amplitude of the sine wave signal

appearing across the diode for the case Rl = l0 K(1. Assume the constant voltage drop of
0.7 V in the diode.

ll+41

tsl

Vcc

3. rUhy voltage divider biasing called p independent? Design common emitter Amplifier
using p independent dc biasing method with appropriate guideline. Given parameters:

Vcc: 24YDf.Ic : 1.5 mA, p : 150. U+4+2+21

4. What is the significance of bypass capacitor in CE amplifier? Draw the small signal

model of voltage divider bias for emitter bypassed capacitor CE amplifier circuit and find
its input impedance, output impedance and voltage gain. t2+61

5. Explain construction and working principle of N channel Depletion type MOSFET with
the helpofdrain characteristics and hansfer characteristics. t8l

6. Find Ip and Vus for the given circuit. Given data ate Vp = - 5.5 V, Ioss = l0 mA and

assume all the capacitors are ideal and check whether transistor is operating in pinch off
region ornot? t8l

Vpp= 20V

1.5 MO
C Vo

v "-l
330 3

7. Draw the circuit diagram of class B push-pull amplifier. Derive its general effrciency and

maximumefficiency.

8. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristic graph. And, find its general effrciency.

9. Draw the circuit diagram of op-amp Wein Bridge oscillator. Derive its frequency of
oscillation.

10. Draw the circuit diagam of Hartley oscillator. Derive its frequency of oscillation.

11. Design DC voltage regulator using LM 317 ta get 6-15V output.

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

t8l

[3+4]

12+41

t6l

t6l

t4l

lko
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/ Candidales are required to give their answcrs in their ovm words as far as practicable-
{ Anempt Att qttestions-
{ The Jigpes in tlu mogin indicde Full Marks.
{ Assume suitable data if necesry.

I- Astringofthreediodesisrsedtopovide aconstantvoh4geof about2.l v.Calculatethe
clrange in this regulated voltage caused by (i) a tlO% change in the power supply

voltage; (ii) connection of a lK O load resistance- Assume q:2. [3+2]

rot rv "

R:1kO

+
li
;vo

:I kC)

2. A zener diode exhibits a congant voltage of 5.6 V for cuneuts geater than five times the

knee current 1L is specified to be lmA- The zener is to be used in the desigrr of a shunt

regulator fed from a 15V supply. The load current varies over the range of0 mA to 15

mA. Find a suitable value for the resistor R. What is the ma:rimurn polver dissipation of
the zenerdiode? [3+2]

3. Design voltage divider CE amplifier (without emitter by pass capacitor). Given:

Transistor BC 5478 having $=295,t = 1.5 mA and Vcc = *9V. r
a) Is this the best Q point? Why?

b) Calculate its input impedance and voltage gain.

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

4. Draw Ebers- Moll @M) model of BJT and write expression of colleclor cuxrent for active

region. t5l



5. Find Q point and show it graphically. 16+21

,zw

2trl

vo
rter

In69- (p1
Vcsgry= $ tr,
V1s61-3Y

+
6. fxpUin the working of n channel DMOSFET with charactedstics curves. Derive an

expression for JFET transconductance. t6l3]
7. It is requircd to design a class B power Amplifier to deliver an average power of 20 W to

an 8 O load- The power supply is to be selected such that Vcc is about 5 V greater than
the peak output voltage. This avoide transistor safirration and associated nonlinear
distortion, and allows for including short circuit circuitry. Deterrrine the
supply voltage requird the peak current drawn fiom each strpply, the total srpply power,
and the power conversion efficiency. Also determine the ma:rimum powef, tm each
transistor must be able to dissipate safely. tl+1+2+21

8. Derive general efficiency of series fed Class A power amplifier- t6l
9. Explain the working principle of cry'stal oscillator with diagrrims operating in both

,, 'rX'"Jffiffi'*T,H r-llrrr",u, osciuation. rs it possible to outain so,/, d,:; 
I

cycle square wave from 555 timer Astable Multivibrator? How? 12+31

I l. Explain the working of transistor series voltage regulator wilh current limiting elernent. tq]

12. Design variable DC voltage regulator using LM3l7 to get (5-9) volts ouput. t5l

V;
lpF
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/ Candithtes arc requircd to gi'ie rkir rowesintbeir own words as fa as practicgble.

I Attempt AII qaesliorts-
t ru igrres i" tt" rr*gA hdicete F"tlMu*l
{ lsnnne suitable ibaifnecessrY-

l. E ryIain the rwerse b,rcak dovm rcgon1rn ry3 dioda uZnner diodc acts as a voluge

referenceel€xnent-J"r6il h;r*;tf"rrv chractcrisric curve. i5l

2. A diodc conitucts lmA at 209C. If it is operateil at l00oc, ruhat wil-f jrs errenrz Given

data are q = l-6 ald negative te'nperlue cocffiJent value : -2'2 mYfC. t5j

3. Show the importace of trassistor bi6 shbrilization. Desip voltage divider bias (conrno-n- 
*uu.lo, *ing,rtd*i ffir*;15 mA' Assume po*o o'ppty voltagc vcc = t" 

,r*r,
and beta of trasistor is I 10'

a. why.BJr is called Eq11rj* EEI is called uripolar device? Derive nmtematicattv *" 
,r*r,

trmsconductanc€ of MOSEET.

5. The uipotar 3r:nction tra.sistor prameters for the cirsuit in figtue below are / = 200 antl

yr: i-Determine the iqput resistsloc, ot@t rcsistance and overall vottagc gain of the 
tgl

circuiL

Subied: -Electronic andCircuie {Ex 501)

Vs
t!0V

ut

6. Desuibe the phYsical strw'ture of N-clannel JEET anil exPtain its wo*ing pnincipal and

characteristics clearly marking ihe rraious regions of oPeration'

?. Find the drain curr€xt (Ip) and dtain to smce voltagg (Vns) for tbe folloving cirorit

Givenpcmetcrs arc: Vr: 1 V mdk= 0.5mA/Vz.
+20Y

tSa(o
,"85K1

a6
600II

[2+6]

t8l

ltro
1J5Xn



. -- ^^--r. ifier staga And

E. D;aw rhe circuit diagran ortarsrormer:.*Tlf.i.:H"3,Xfffr$tffi;h - V+4+zt- 
{ind its maxiroum effrcicnry' Define ctfis ovcr t

9. Draw the circuir diagram of Qnsi complauentary-syrnmelry class AB amplifier rsing 
t3I

diodes.

10. wkn are tmed amplificrs trsed? Drar, tbe circrrit diagram of clas.A trnea arndFcr * 
,,*,,

its frequencY resPonse graPh-

I 1. Draw wien Bridge oscil}atsr circuit and derive the expression for frequmcv of oscillaion

12- Describe the operation of Prccision half wave rectifier rvith circuit diagrano' iU

13.Whytransistorseriesregulaorliasiowerefficiency?Explainiheopcrationofvo}tagg
rcgulatorrsing band gap voltage refamcc' 

lervrrv' ' 
P+5I
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,/ Candidates re reArired to give their answers in their own words as far as practicable'

t Anempt All questiort-
t 'lni 

is** in the nogin irilicate Futt Marts'
/ Assume stitable daa ifneeessary'

l.Explainthesmallsig'atmodelofPNjrrnctiondiodeandderivetheexpressionforits
aynamic resistance.

z. Determine the Range of load Rr that will maintain the zener diode load voltage vr- at 5V.

Cr1e._1 Vs = l0 V, Bs: 100 C), IzM =;0fl4'

Exarn.
tr ef'el

safk'
BE FullMarls 80

Programme
BEL, BEX,
BEI. BCT

Pass Marks 32

Year/Part II/I Time 3 hrs.

tsl

+

Von =20 V

isl

t71

i7l

t6l

t6I

t5l

[3 x3l

lz
L

3. Design a voltage divider typ€ dc biased cE amplifier to obtain p independent biasing'

Ure ipp-prl"t" guiileline.s to support your design. Gven Vcc = 12 V DC, Ic = 2mA and

F =150'

4. Derive the expression for Rin, &*, A, and Ai in CE capacitor bypassed amplifier'

5- Describc the corstruction and working ptin"1pl" of EMOSFET with the help of drain

characteristics curve and mathematical expressions'

6. Find Ip and vp5 for the given circuit. Given data are vp : -3'5V, IDss = 10 mll and

assume all the ."p*11"* io ia"ur and check whether transistor is operating in pinch off

Vs

9t0ko 2.2W2

t7l

t8t

t8I

t7l
region or not?

F
Vo

vi

lr0ko Cr

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

that the maxinr:m efficiency is 25r Yu

when are tuned amplifiers used? Draw class A tuned amplifier circuit and find its 3 dB

.-l

8
bandwidth.

g. Explain working of Rc phase shift oscillators and derive the frequency of its oscillation'

10. Draw standard series DC voltage regulator cireuit and {ind its voltage stability factor (Sv)'

li.DesignavoltageregulatortogiveoutputvoltagefromTVto2lVusingLM3lT.

12. Write short notes ol:

a) Ebers }foll modei

b) 'fransc'onductance of JFET

c) Cro-ssover distortion

+

Vz Rr,

h
1.t ko



IRIBHWA}.I 1TNIVERSITY

INSTITUTE OF ENGINEERINC

Examination Control Division

?;076 &ritn

f,rrm. Regular
Isel BE Foll IlIarIs t0

Programme
BEI.BEX,
BEI.BCT Pass Merks 32

Year/Part n/I Time 3 hrs.

Subject: - Elecr,onic Devices and Circuits (H(501)

/ Candidates ae rcquired to give their ausnnrg in their own words as fa as practicable.
{ Attenpt All questions.
{ Thefigures in the mogia indicate Fult Marhg
{ Assnne sitable data ifneessry.

1. Define Q-point in pn junction diode operation. Show it graphieally with necessary
derivatiors. Differentiatc between avalanche and zener break down. ll+Zl

2- the 6.8 V zener diode is specified to haye Yz = 6.8 V at Iz = 5 mA, rz = 2}{l.and
ltk= A2 mA. The supply volage f is nominally lOV but can vary by + lV. Find Vo .

wift no load and with f at its nominal vaiue. Find the change in V0 re$rlting from
connecting a load resistance RL that draws a current Ir = I mA- What is the minimum
value of Rr for which the diode srill rr.*::r: * breakdown region? lT+l+Zl

I

ZSvo
I

=L=
3. Design p independent type dc biased common collector amplifier, and find its cunent

gain md input resistance. Given paramelers: Vg6 = 20 VDC, Ig = ZmA and P = 100 and
use firm biasing method. ISI

4. Draw common emitter tansistor amplffier circuit (emitter bias rvith uobypassed emitter
capacitor) and find its otltput impedance and voltage gain. Write application of common
base amplifier [4+3+l]

5. Deseribe the working principle of N-charnel Depletion type MOSFET with the help of
Ip Vs Vp6 characteristics and transfer characteristics crwes. Find the condition and
expression for it to operate in active mode of operation and write the exprcssion for drain
culretrt [5+2+l]

6. Write about JFET as a voltage conlrolled resistor with practical application. t4l
7. Find Ipq and Vasq from the following circuit. t5l

+20v

3.3 kC}

ipgg:SmA
Vr:-6V

I kcr
rMc)



8. Draw the circuit diagram of class A series fed amplifier and its corresponding

chracteristic graSr. And, find its general efficiency.

9. Draw &e circuit di4ram of Complementary-Symmeny* class"AB amplifier using

Darlinglon pair transistors.

10. Describe about tmed unplifier and derive the expression for the 3dB bsrdwidth of the

amplifier.

I l. Differentiate between synchronors and stagger turned amplifier-

12. Draw voltage controlled oscillator circuit using IC 555 and derive exp,rcssion for
frequency of oscillation

13. Among Hartley md Colpitts LC oscillator, which one do you choose to implement in FM
stations to genemte carrier rvave signal? Why? Draw its circuit diagram.

14- Draw the standard series DC voltage regulator circuit and find its voltage stabilily
far,tor(S,).

15. Design a 5V to 20V variable dc voltage regulator using IC LM317.

[3+3]

tsl

t3I

t3I

t6]

tsl

l5l

14l
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.TRIBIITIVAD' t,}trVERSTry

I}TS]TITIITE OT ENGINEERING

Examin ation Control Division
2{176Ashiu

f,ren'
BE FuIlMar*rIr"d

Programre BEI,,BEX.BCT. PassMarlil 32

YeerIPert trlI Tinie 3 hrs.

Deviesand Cfu,cuits fEr s0t)Sel*r/r:' Electronic

r' Canrtklates eertpttd to gftte their answers in tbcir orun worils as f*r as Practicable.

{ AttenrytAllqucsttur
t -|h;J{g** 

ntb*gioinificate Fill Mdrks'

t Lsswtte sutto* ifu {rccessrY'

l.Ditr€rentiatebEmEoarlalancheandzenerbreakdorrn.DrawV.Icharacteristigcunleof
zener dioile adb*:fiy cxplain about iL [3+2]

2. In the given cirait, lh pYq -*ppy 'f 
h" a dc value of 10V on 'nihich is sper

imposai a 50 IIa Sir*ii of lV peaf ,-plihrd;- Caloiate both the dc volage of tbc

diode and ,rytud;;iiilri"*;* rierJ tp".ti"g across il Asstme the diode to

tsI

V+
have a 0.7V d 1 eA crrred aod r1=2'

1oKo

3.3KO

Ip5s= 8 mA
vp:6v

3.Desigrrpindeperdenrtypeofdcbiasedconunoncollectoramplifier'andfinditsvoltage
gain and inputresistan"' Ci"" parameters: V n:20VDC' l'=2mA and p=169 and use

t8I
fimrbiasingmcfiod- ,

4.DescribeinbdefiheoperationofBJTasaswitchincrrtoffmdsatrrrationregion.t4]

5'Explainaboutrryorkingprincrple..gfN*hanr.relDMoSFETwithitsconstrrrctiorg
charactedsti., "** uiO JU*tioi'ti" equation' 

j^ ,.+-acr imnnrranee 
t7]

6.Foithefaittrfulmplificationofsignal'selectionofoperatingpointisutmostimportance.
Justi', tfr" uUor"stit"ment Derive-trans."oii"ir." ifUipoi*;*ction transistor' p+4I

7, Determine Qpoirtforthefollowingnehvork' +20V L71

IMO lKO



g- Draw the circuit dizgran cf the Hartley Oscillator mC rl;rive is &equency of oscillation"

9. Draw the circrrit diagrarn of class A series fcd a&plilier and its mrrcspmding

characteris6cs gpph" And find isgeneral efEciency'

10. Etplain aboa rhe operaion of voltago contolled oscillator (YCO) using 555 timer IC

and derive its &equency of oscillation

il.Draw the circuit diagram of Compiemeotary-Slmmetry Class-AB amplifier uing
Darliaglon pair transistors-

12 Calculate the output roltage and r.he zerer cured intbc regular cireuit as shown in figure

below forRr=l Kfl and R=220f1. Vz=12V'

Vi:20V
(unregdated)

Qr$:50)

R=220O

fu=lKft

tzv

13. Draw series volrage regulator with current limitingcirsft and expldin how this protwtion

circtitumrks?

14. Briefly explain about Precision half rrave rectifier rvith circuit diagram.

t6I

[]3I

l8l

l3l

isl

o

t6J

t3I
***
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Exan. /Back .'--.. 1,,.i
Irvel BE FuIlMarlr 80

Programme BEI,,BEX.BCT PastMerlis 32

Year/Part frn Time 3 hrs. .

Subiect: - Electronic Devices and Circuits (EX50r)

/ Candidates are required to give &eir arswers in their own words as far as practicable.
{ AttemptAllqrcstiow.
{ The ligpres in the mogin indicate Futt Morks.
/ Assume suitable data drucessary.

1. Find the operating pointofthe diode circuit gnphically using ldih{ine method.

2. Design DC voltage rcgulator for 6V output. Given data are V2=6V at lr=20mA, lo=2mA,
P-,o=500m$/ and rz=10Q. The nominal input voltage is l5V+30% DC. Find the
ma:rimur curr€nt it can deliver to tte load-

3. Design a common base arrplifier circuit using F independent method. Given pararneters
are V""=15V, Ifl.SmA, F=100 and input and output impedances are comparaively
Iarge. Use appropriate guideline to srryport your design.

4, \\Ihy corunon collector arnplifier is known as emitter follower? Draw ir ac equivalent
circuit to find is input resistance and voltage gain.

5. Draw and descn:be the Eben Moll model forBJT.

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

7. Find the drain current (Io) and drain to source voltage (Vps) for the following circuit.
Givenparameters arc: Vs=l V andF0.5 mA/V'.

Rr=lOliil! &F5Io

nt'6fO

tsl

tsl

t7l

ll+61

14l

t6l

t7l

8. Describe the constnrction arfd working principal of N-charurel JFET with the help of
characteristics curve and mdhematical expression. t7I



9. Define crossover distortion in class B arrplifier. Draw quasi-complementary qfmmetry

class AB amplifier. And explain how crossover di*ortion is eliminated in class AB

amplifier.

10. Draw the circuit diagnm of Class A tuned amplifier and determine the range of frequency

inwhich itgi'resmaximum gainwithin 3 dB range?

I I . Design a Dc voltage regulator for 3v to l2v output using LIvtI I 7.

12. Define fhe term multivibrator. Explain the operation of opamp based astable

mul.rivibrator for square rvave with the help of circuit diagram and wavef,orms and also

determine its frequency of oscillation.

13. Draw the standard series DC voltage regulator chcuit and find its voltage stability

facto(S,).

rn

t6I

t5l

t8I

t6l

*t*
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,! - ri:.S

,.,.,..*
. l;.s

..,,ir.i{

:::i'r':
.., iiii
' ::,':-l,

,:ii;
, . ,:i.i
'.:'..::l

l.,i
', i.r,i

it': i
.:r,.r:
r .::j+

:.::.1
l;t..::.::i.

t ,:'tr.,,:

. ; .::j,

'r: : :'

t'

Snbicr/r -Electronic Devices and Circuits

/ Caodidates aIe rcquilGd to giYE theil estrrers;o6"it sve rxrds as fr as pacnicabla'

r Ancm$&qu.siore
/ ruigrcs in rIG nngbt We Fall Mark
/ Alrltntc suitailc &z ifrcesstT-

l. DerivetheefiprcsshfrrdJr@isrcsistaffiofpnjudimdiodc' I5l

z Dcumirc the e'ucd Io d the diodc voltagp vD wiq yqf v ad R= ltr((L Asmc

tM tbE ffi h'n a Gurcnt of I DA at a iotuee of o7 v and &at ib volh8e &or'

chegps by0'l v fr"o"t!'dtod"changeinorreor t5I

R

Yar

3- Design vohage dYilEr biased commoo @it€r BJT uplifier to gct vo@c pin of -90'

AssttmGFF l00dYos*ltzY' 
-- s 

I8I

4' Derivc fu0M iryetcs' orryut i'oPedocc and voltage gain of cot"mon cotle'tffi BJT

5. Explain tbe cms1ru6rion aud operation of E-MOSFET with cbractedstics crrrc atrd
-' 

,"JtL-rn-f exPrcssion ln

6. DerivemathemdicalddnitioDof JEFETmscorducf,mce t4I

7. Find Iprq and Vosqtom tbe following circuit Show Q point graphically' [5+3]

+40v

3ko
ZTJitSt

VGS (Itf =5V
In(on)= 3mA
VGS (on): lOV

+

:

l8Mc,
l(,



t

8- Derive general enndcosy ofds B rryliEer'

9. Draw thc cinuit diagram of Hiry@ @
t5l

class AB anPlifier
t31
't5l

for fitqueocY of
16l

ororessions md
'[q

t6l

t4I

u-ing diodes

10. Dcrive @dmm efficiency oftmsorm.er ooryled cl'es A-amplifier-

ll. Dalv astable u*ltivibralor €focuit rsfug IC 55s drit rhive cxtr€ssioD

oscill*im-

12. Explain vrorting pinciple of RC 1frffi shift oscnM wi& newy
circuitdiagrm-

13.E,rPlaiEthEoperationofvolEgprcgulabr'singbmdgprcIhggrcference.

14. ksign a (!I5)V variable dc wttagpregulcorusingtM 317 tC-

ala

i
,I

I

,!,i
:l

I
I
t
'I

i
:

i

:
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Sabiect: -Electronic Devices and Circuits (Ex50l)

Z - gsqdidates arc required to gile their answers in their own rvords as far as practicable.

{- .Attempt All qttesfiarc. ' :./ ru igures in tlte nugin indicate FalI MqrN.
{ *srie suitable dataifrncessary-

, of a siticon.diode is Is = l0'e A at 25"C, and the eurission coefficientI P":i::"#:Lrng junction temperature is r; = oo"c- o.t"*I* ti;;ffi;;;
current I5 and (ii) &e diode current lo at Vp = 0.8 V- . : t4]

2. T'he 6.8V.zener diode is specified to have Yz:6.8 V at Iz: 5 mA, rr= 20 O and '

" I,k :0.2 mA. The zupply Voltage f is nominally l0 V but can vary by t lV. Find Vo.

with no load and with V" at is nominal value. Find the change in Vo resulting from .

connecting a ldad resistance fu that draws alcurrent I; = I rnA. What is the minimum

i

i
t
I

t

i

I

!

I
j

i'lF o.s x .ft

aJ.

. :':...,
[sr3J

5.

mathemati cal expression.

Eram. llcgullr
Level BE FuIlMerlts [:f'l

hogramme BEI.'BEXBCT Pass Marla 32

YcarlPirt' II/I Time 3 hrs-

l8j



I

r&
,1
t 

.,,I

:l rr'

I

:

l

!

6. FindtheDcoperatingpointofJFETcircuitgivenbelow.Givenparameterslxs=12mA
andVp= 4V.

V4p=20V

f,p=2-7ldl

X1='t

oo

t8l

t6l

t6l

.Cci
C6

Ui

1'. :

::

R2= l&!}{) fr;27 ldl I cs

8.' Derive bandwidth of ttrned amplifier' Write its applications' 
'

g.For.abl.assBamplifierprovidingal4Vpeaksignalto16.o|oajandapbwersupplyof.
, ;;:;4y,.#i;;-tr,*u"*Ji",,1io"y*9:'T:t""r1encr'' . ;

ig-Draw voltage controlled oscillator circuit using IC 555 and derive'expressrog for'

1"'ftd.oJy'"i"*nqr'p' ''-..,i'' .,,t''
It. Drawthecircuitdihgrtunofhalfwaveprecisionrectifierandlxdarqthgopqrafit ,..

, ii.o*, vott4ge r.rru* Elplain.the.series voltage reguratorwlttr 1tr.1f fimiring

elerrtent. :

13; Eiplain workfurg

,.,.. circuitdiagram'

t4l

t6l

t4l

I

***.

, .,. :..

..-..'.
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firenn 3 hrs.Ycer/Pert

Sabid: - ElecftonicDevice and Circuie @fiLt)

r' CadihcsaerGquircdfogivetheiraosurrsinthcirownworilsasfaraspracticabla
{ Ana$Allqwstiotts.
{ Tfuf$tols in tlu n'artw indicate FalI ilar*r,'
I Sciatifrc C,alcaldor is allowed
{ lwu ndnble futa ifrccessuY.

l. Edaig fu sna[ sigpal model of PN jrrction dio& od &ivc its dynmric resistane'

2. Daermincfierangeof valrrcsofVithatwillmainaintheZcnerdiodeof figrnebelow in

ONsdc.

R=20 O

Yz=2OY
Ia,a = 60 mA

v

Rr= 10 MO
Ro= 6XO

Rs= 5 KO

.l
vi

3. Desigr p independent t)rpe DC biased cornmon emitter amplifierrrith emitter resistance

;*ffi and'find fs rott"g" gain and inprt resistance. Givcn parameters Y,"= 24,

Ic = 2 ml, F = 90. Use appropriate guideline to havc high input resis*ance. t8I

4. Dcscdbc in brief tbe operation of BJT as a sritch in ant offand saturation region. t6l

5. Definctraoscondrrtance(g').Deriveg.forBJT. [l+3]

6. b$lain tbe constnrrction and operation ofN channel enhancement t)"e MOSFET with the

hlp ofdrain draractcristics and transfer clraracteristics' t8I

7. Find the drain current 0o) and drain to source voltage (Ve,5) for the following circuit'

bl*t-p."*t"* arc: v;; I V and k = 0'5mA"/v2' t6I

Ru= I.2



8. State thedifrerencebetwecn BJT and fET.

9. Wkt is crosorrcr distortim? Explain bow it can be eliminated with rcce*sary dkgram.

I0. Draw the circuit diagram of trmed mplifi€r and derive the orpression for the 3dB
bandwidth of thc anplifier.

lI. Define Barlthauscn criteria for sinrsoi&l oscillilion Draw the circuit diagram of wien
bridge oscillato,r and deemine its freqnency of oscillation.

12. Dcscribe Colpittb oscillator with neccssary cfucuit diagram.

13. Draw thc stardard series DC voltage reguhtor circuil ard find its voltagg stability
f*tor(Sv).

14. Dcsigr a 3.? to 9V variable dc voltage rcgulaior using IC LM3l7 -

tl*

t2I

12+41

t6I

[2+6I

tsl

t6l

t4I

)

(
I
I

i
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Exem.

Level BE FoIlMarls 80

Programme BEI.,BD(,BCT Pss Merks 32

Year/Parl u/I Tioe 3 hrs.

Sabiea: - Electronic Device and Circuits (EXSol)

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

J Attempt &.qttestians./ fiprtgwes inthe mugtn tndicate Full Mark.
,t Scientific calanlator is qllmed.
y' Aswme suitable ilaadweessry-

l. In ttre circuit given beloq the DC power supply Vo = I0 V is superimposed with 60 Hz

sinusoid of I V* amplitude- Calculate the amplitude of the sine wave signal appearing

across the diode for the case Rl = l0 KO. Assume the constant voltage drop of 0.7 V in
the diode.

RI

2. Define and explain reverce breakdown effect. Describe how Zener diode works as a

voltage regulator.

3. Why voltage divider biasiog is called p independent? Desigrr CE amplifier using P

independcnt dc biasing method with apppriate guideline-

Given: Ycc=}4V,Ise: IOPAandF= 100

4. What is the significrue of bypass capacitor in CE amplifier? Draw the small signal

model for capacitor bypassed CE amplifier circuit and find its input impedarrce, output

impedance and voltage gain.

5. Describe the principle of operation of operation of N channel Depletion type MOSFET

with the trelp ofmaitrematieal expression and drain characteristics graphs-

6. Determine Io and Vp,s for the given circuit and find the regton of its operation- Given:

k = 0.l2rnAlV2 md Vt = 5 V. 
Vepr = 40 V

KO

Io

t5I

[2+3]

[3+s]

12+61

lftzl

t8l

MO

8MO 0.82 KA



7. Explain the operation of transformer coupled class B push-pull amplifier rvith the proper

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

8. Explain wtiy class A amplifier is cooler with load than ivi&out load.

9. State Barkhausen criteria. Draw the circuit diagram of RC phase shift oscillator and

derive the expr-ession for its frequency of oscillation

I0. Describe tlre opcration of precision halfwave rectifier with circuit diagram-

I l. Describe the operation of a series voltage regulator with current limiting circuit.

12. Design a 5 2Y to I 3 Y variable DC voltage regulator using IC LM 3 I 7.

[4+4J

t6I

[2+s]

t5l

IT
tsl

***

i-
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}VI3 Shrawan

Exam- & Latcr ll*tch)\crl Bacli (20(16
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Programue BEL, BEX, BCT. Pass Merkt 32
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- Electronic and circuits (ili501)DevicesSubiea:

'r Candidates are required to gve ttpir arswers in tirir s'i'n words as far as practicable.

t AuenPt&.qritcstiottx
{ 

-Th"J{g*rt'n*" 
^*gn 

indicate Fall ililarks'

/ Asiie suitable datadiecessary' ''

l. filt operating point for the diode circuit graphically using load line method'

2. Findthezenercurrentformthe givencircuit if(i)RL= l'2K O (iilRl= 3 KCl

R=1KO

-t Rl

Pau = 80 mW
Vr= 10 V

L4I

t4l

lVhy
L2+2+?+27

14I

provo

t8l

t8l

l6v

3.DetsrminefuiBputresistanceandousytresiganceofCCBJTamplifiercircuit.
common cdlector *o6gr*tioo is used ii amplificr circuit design'

4.DescribethcoperationofBJTasswitchwiththebelpofNon.gatecircuit.

5.Deriveorpessiorstoobtaintr.ansconductanceforBJT,JFETandMosFET.Also
that 1, =$+l)1"

6.Then+hamelJFETirlthefigurebelowhashss=18mAandVp:.5V.Determinethe
values of In and Vlrs-

-& zov
i.85 KA

l.65KO

188 K fi

-1. Describe the working principle of N-charnel EMOSFET with the help of its drain

charactcxistics 
"oru= 

id o"."isury mattremattcal expressions' i6l



i:
T

S.Determine&egeneralefficiencyoftrarrsformercoupledclassBpushpullamplifier.
Draw the circuit diagranr and its graph' [4+4]

9. Explain how class AB amplilier eliminates the cross oYer distortion' t3]

lo.DrawthecircuitdiagramofLRCtrmedclassAruplifierag}dirsfrequencyresponsti [3+3]
graPh and show that Bandwidtlt : 6'

ll.Explaintheo,pcrationofA}rdVusing555timerlCandderiyeitsfrequencyofoscil}*ioo.

12. Drawthe circuit diagram of Hattey oscillator'

13. Draw staadrd dcV regulator circuit aad ftd its voltage stability factor'

Irt. DesigraDCV regulator forSi v to 12 v orulut usirg LM317'

t6]

t3l

[4+4]

t4l

i

,

:

:

!

i

i

I

!

i

i

ri
,l
I
I

I

rl
'i

i.

I

!

!

I

i

lt

I

i
i

!t
!
i

1

I

j

I
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2072 Chaitre

Devices and Circuits

1, In the given bircuit, the rliode used has its n = 1.74 and it cpnducts lmA at forward bias

vollage of 0:l V' Find the currerlt flow in the circuit'

R= 500 O

{
./
,1
.{

t4l

t8I

t8l

2.DesignDCvoltageregulatorfor6Vol|out.GivendatriareV.=6Vatl7:29m}\
Iar = 2fiA, Pz'no = iOO;* and-r2= l0O' Thenominal input voltage is 15V + 30% DC'

Find maximum curreat it can delivers to the load' 
:

3.. Design p indeperuient type dc biased comrron collector arnplilier-and ftid its current gain

and inp*t resisrauce. Given pafilmete,s re: V66:20 V' k:2 mA ed F = 100' Use

firm biasing method-

4. Draw the small sigrral model circuit for capacitor unbypassed f,tr amPlifier and find its

voltage gain and curreirt gain'

5. Describe the construction and ,r*-orking principle of N-charrnel IFET with the help of its
-. 

Luir, 
"t"*"t"ristics 

curve and necessary mathematical expressions'

6. For the circuit given below, find Io and vp5. Also determine its regiom of operation and

srrall signal acequivalentcircuit' [1+3+2+21

t6I

:l0V
R1

6KO

6 Kfl

Gven data are:

V,=IV,k=0'5#
R2

f.EIl ilIrr.ktBELeVel
32?assMirr*sBEI.BE}LBCTProgramme
3 hrs.Time1IlIYeerl?crt

10 pO

10 pC2

Ro

Rs ,!
!

i

!
i
!
i

,.t
t,
I

,.:
i

!'
.l.',:
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Yar/Parr fln fine 3 hrs.

- Electronic Devices and Circuits (w501) .

r' Candidates are rquired to glve their answers in their orrn wo.rds as far as practicable'

r' AttemptAllqrcslions.
{ fircfiSwes in *e nrgin irdicate FuIl Mlr'lrt.-
/ Asstone stilable data ifnecessary.

l. In the given circuig the diode used has its n = 1.74 aCId it conducts lmA at forwrd bias

voltage of 0.7 V. Find the current flow in the circuir

R=500O

;- V=5V
Io=?

t6l

16+21

D

2. Draru rmncgulded dc voltage power supply rsing bridgc rectifier.

E. nscdUe firnctims of BJT 25 arnflifier with &e he$ of transfer characteriSics (rc - vss

gaph), and find expressious for g. , rn end 1.. Also $ow that F 
: gr r' and r' = (p+l) ra

4. Draw comrnon collector tansistor amplifier cireuit ad find its input impedance, output

irnpedance and voltage gain.

5. Describe the construction and working principal of EMOSEET with *re help of drain

chaxacteristics cunre and mathematical expression.

6. The n+hannel JFET in the figure below has Isss = 1816A and Vp = -5V. Determine the

valtres of Ip andVns

+mY

5lryTd r-sxo

lzl

t6l

t6J

t8l

$xa L65rO



I

i

icrandftldthemaximumeffEciencyofthei7. Describe tlre opration of class B amplifier and tilttt tne maxlmura .,rr'rsueJ "' "' 
14*41

amplifier- ^ r E-r :.- *ma;+
g. Draur class A tuned arrptifieru q io conesponding graph- And find its rqonrtt

t6I- 
t"q,r*"y (oo) and 3dB b@d width (B)'

g.Descrr:beAlvfvciroritusinglc555mdstateitsfreqrrencyofoscillation.','.t6]

I 0. Draw phlse shift oscillator circuit and write its Ae4uency of oscillatisn (f')' - t5l

tl.whytransistorseriasregulatorryb*efficiency?brplaintheoperationofvoltagc.
regulatorusingb"d ge;"';lt"gt refcrence' 

'2 ,ral

12. Desigp a (5-10)V variable & voltage regulator using LM 3l7lC.' . ':: i

13. w.dte sbort notes on: (any two) V*41 
iI

a) fl-modets ofBJT andMOSFET

b) as equivalent chcuit of cornmon gource mplifi€r using MOSFIET I

Ic) BJT as switch 
*.*

t
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- Electronic Devices and Circuits

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

/ Attempt All questions.
{ Thefigures in the mwgin indicate Fall Marks-
/ Asswne suitable dato if necessary.

l. Describe with the help of loadline and IV chaacteristics of the diode, a simple circuit that
uses pn juaction diode in forvmrd biased state. t5I

2. Design DC voltage regulator for 6V output. Given data are Yz:6Y 4lz:20 mA" l*.= Z
mA, Pavlur: 500 mW and r"= 20{2. The nominal input voltage is l2v*20o/o DC. Find its
voltage regulation factor and maximum current it can deliver to the load. t5l

3. Design Common Base Amplifier using B-independent dc biasing method. Use appropriate

guideline to support your design. Given parameters are: Vgg : Z YDC,Ic = 1 mA and

F = 200. Also find its voltage gain by using its ac equvalent circuit. [5+3]

4. Describe in brief the operation of BJT as switch in cut offand saturationregion. t4l

S. Draw Ebers Moll model, low fiequency flrmodel and simple T - model for BJT. [2+l+l j

6. Describe the principle of operation of N-channel JEET with the help of drain and transfer

characteristics graphs and mathematical expressions. t8I

7. An n-channel JEET has. a pinch-off voltage of -4.5V and Ipss : 9 mA. At what value of
Ycs will Ios tre equal to 3 mA? What is its gn at this lrs. t5I

8. Derive an expression to obtain transconductance of MOSFET- t3I

g. Vhat is crossover distortion and how it can be eliminated? t4l

10. Draw a circuit diagram of tuned amplifier. Determine the range of frequency in which it
gives maximum gain within -3dB range. t5I

ll.Vhy the efficiency of class-A amplifier is low? Obtain the expression of the general

effrciency of series fed class -A power amplifier circuit. i6l

lZ. Define Barkhausen Criteria for sinusoidal oscillation. Draw the circuit diagram of RC

phase shift oscillator and derive its frequency of oscillation. tsl

13. Define the term multivibrator. Explain the operation of op-amp based astable

rnultivibrator with the help of circuit diagram and waveform. t4l

14. Design a regulator circuit to obtain 16 VDC. Choose approximate values of the

parameters. Input voltage is 25 VDC. t5l

15. Draw the series voltage regulator with current limiting element and explain how it works' t6I

16.' Draw block diagram for IC voltage regulator. t3l
***

Exam. 2t166 ct I-etu'Ilrrtc
Level BE FulIMertc 80

Programme BEL,BEX, BCT Pass ltdnr&s 32

Yeer /Perl wlt Time 3 hrs.
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Full MarksBE 80

Level

Programme BEL,BEX,BCT Pass IVIedis )r

Y*r lPart tril Time 3 hrs.

- Electronic Devices and Circuits

/ Candidates are required to give their answers in their own words as far as Practicable'

{ Attenryt &.questiotts'
t irrlig"G inilre nugttindicate Ful! Marks'

/ ,qssii" suitable dan dnecessary'

r..wi,atispnjuiictiorrdiode?Explain.thelargesignaimodeisofp-njunctiontiiode.

2.Findthevalueofdynamicresistanceifvoltageinthedioci:is6-50mvandlgsis- 
ior^;aloxl0-rzA; (Given a=2andvr =25 mv)

3.Why'commoncollectoramplifierkl:ocailederninerfoilorver?Drarvthecommon
collector traosistor amptifier circuit ,rd fr*a is input imp'edance' output impedance and

voltage gain-

.l-. Draw and describe the Ebers Moll model for BJT'

5.DescribeirbrieftheoperationofBlTasaswitchincutoffar:dsaiurationregion.

S.DescribetheconstnrctionandrvorkingprincipleofE|r{osFETn,ithhelpoidrain
characteristics curve and rnathematical expressions'

T.FindloandVosfqrthegi"'encircuiLThegivendataareVp=-d\randls35=lonrA

utAl ,,,
".j:._

tsl

t8l

i4l
i4l

t8l

tsl

+ 25V

2.2Ktrt5 MO

ilr.1.-.'r-:...
's0 Ko

8. Derise at expression to obtain the transconductance of JFFT 
:. ^^^.,?- 

t3]

9. What isthe maximumefficiency of elass B amplifier? State the conditionwhen it occurs. t4]

l0.Y/henar-efunedamplifiersused?Drawclass.{tunedarnplifiercircuitandfindits3db [2-is]
bandwidth.

1 KO

j



3U

ll. Draw the circuit diagram of Compleruentar'v-Symmetry Ciass-AB amplifier' Using

Darlington Pair transistors

12.WritetheapplicationsoftunedLCosciliators.DrawtheColpin'sosci.llatorcircuitand'- jari;; ihe eipression for frequency of osciilation

13. Draw AM',' circuitusing IC 555 or BiT'

14- State Barkhausen Crigia fcr sine wave oscillator'

15. Design a (10-25) V nariable dc series voltage regulator tsing LM 317 lC'

l6.Drawttrecircultofcurrentlimitingcircrritindc'.'oltageregulator.

17. Find vottage stau.itity factor of series dc voltag= regulator'

t3l

.t5l

t4l

t2I

tsl

t2l

t5l

+*+
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Eram.
Level BE FullMarls EO

Programme
BEL,BEX,
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Pass'Mar*s 32

Year / Part fin Time 3 }us.

- Elecronic Device and Circuits
:a-, -*

.l

fai ab. practicabil*;;'; 'tir-1i-.:'-;*"''i'r': 
'g1 ': 

: 
' 1 ! .r"'r' -:i:i1

diode'and derive thc expression for AC or

12+41

t8]

{ Anenpt&.qustians-.
'/ The figroe^r in tt'e n@ginitdcate FulI Mork'
t Asswne suilable dnta ifnecessrs''

, . I, Draw firII waw tnidge reelifier circuit uith 5 ohm ldad.resistor connected at its output' If

input ac voltaga i, iOV, of""faie the power ttissipaiod in the load reslstor'(Assurire

dioaes operate at fonrrard voltage of 0'7V)' :
t4I

2- Explain tbe small signal nrodel of PN junction

dynarnic resistmce-

3. Draw- the ac equivalent circuit for given circuit and its input and ouPut resistances.

Assume F = 100 for the BJT'

+Vcc: l5V

\II

=5KC)

9=100

Re: I KCt

+ 2CV

t

4. Define traf,sconductance (gm)'Derive gm for BJ$/

-s. Describe in briefthe operation of BJT as a srvitch'

6. Describe with oecessary SaPhs and expressioil the principle of operation of N-channel

JFET.

7. Thre n+hannel JEET in thc f;gure belorv has Ip55 = l8 mA and vp = -5V: Deterrrine ihe

values of Io and Vm.

12+41

t4l

. 
t6l

t8l

r_89l{o

.JFET

Rl: I0OKO

:20I(Q

1.5sko



8. State &c difference betu'een BJT aud FEE t4l

9- Detennine ihe general efficiency of Transfonra Coupled Class-A **1nJno'*"t: tq

10. Draw tbe circuir diagrarn of comple.mentary-s;nnmetry ciass-AB Amplifier' t2I

ll.Calc.ilatetheefficiencyoftrarrsforrnercoupledpushaullPowerAmPlifierforasuppi;-
vortage or20v -."Jfr;:ffiii';5;'i''p'= lev' . 

t3+31

l2.Draw rilien Bririge oscillalor circuit and derivTthe orpression for frequcnc!'oir*r*r]
'-'-Or"iff"rioo *d gu; of the mplifier circuit'

t3- Drawi;tandard seiies dc voltage regglalor and fin'J its votlage stability;factor (s")' [6]-j

l .Desigpa42Yto12VvariabledcvoltageregulatorwinglCLM3I?-t4l
15. Draw the circuit diagram of square wav€ gencrator' t2l

1
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Examination Control Division

2068 Chaitra

Exam.
Level' BE FuIl Marks 80

Programme
BEL, BEX,
BCT

PassMarks 32

Year / Part II/I Time 3 hrs.

Devices and circuit (Ex s01)

{ .candrdatq-4re r-9qg119-d 1o grve theil ?ni*ers in $eir oln lvordq T.far
/ Attempl All qaestions-

t fhc figurei in the margin indicate Full Marks,

/ Assume suitable data if necessary.

as practicable.

' ' ,L- r^-^a .i,-ot *nrt+Ic t4l.l. Explain the large signal models of PN'junction diode'

z. A diode conducrs lrrA at 20"C- If it is operated at l00oc, what will be. its current? Given

data are: {=l 'S and negative tem;emture coefficient value = -l '8mvfC' . - " t4l

::"'::,'-.' 3.. Fbr the figlre shown beiow with B 7'120 frnd 1!e a)'input'irnpe<iance O) Output

;;il;"dc) voltage gain (d) 
"rrr.n, 

gain. use smag signat model. '12+2+2+21

20v

470k 2,2\
Vo

Ql

CI

v-

F

0.56k

4. Draw ac equivalent circuit of common collector amplifier. Find its input an<i output

lz+3'r3l
resistances.

5. Describe the pirysical structrmal of N-channel JEET and explain its working principle and

characteristics clearly marking ttt" "tio*-i"gi*' 
of op"tutio'' [2+61

lnductance of E-MOSFET. t4j6. f)erive the exprepsion to obtain the transct

7. Find the drain current (lo) a4d drain to sourie-voltage (Vos) for the following circuit'

Given parameters are: ll: f V and k:0'5m;'2' 
" 

. t4]

t..

_L:=

a

lfd= 10V

R1= 1O MO Ro= 6lro'

R2= 10 MO

ttl

Ri= 6 kO



,'8- Draw the circuit diagrm of class'B push pull amplifrer with output'trmsr-ormer and

h rxnJain|ow.push pull action is achieved. Determine the general efiEcienry of chss B _

'J push pull amplifier- : [I+3+4J
, 9. Daw class A trmed amplifie,r circuit and dei,iie rhe q(pressionfor 3dB bandwidth of the

\ .amplifier. p+6t

fgrl}.hgnf the operation .of iC SSS arr square wave oscillator and find irs frequency of 
- 

. I
t.7 oscrttatron. 

Ie+Zt

hr,rj. !$imate yo]taqe stabiiity fastor (Sv) for ,,roa*a siries dc voftage regirlator *irrg Blt. 
: :

g)f: Also,'explain the operation of overload protection cirsuit that ctruld:be used inleries
volrage regulatorcircuit-. . [5+3]

12. A class B 
1udi9 

arnplifier is providing ]0V peak sine lr/ave signal to 8O speaker withv power supply of 25V (:Vcc). At what efficiencv is it operating? ,

I3- Define and explgin the reverse breakdown effect in Ciodes-

t4I

t4I
:t **

I

I

-l.o



TRIBHWAN IJNIVERSITY
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Programme BCT Pass Marks 32

Yenr lPart ll I I Time 3 hrs.

Subject: - Theory of Computation (CT 502)

,/ Candidates are required to grve their answers in their own words as far as practicable.
/ Attempt All questions.
/ Thefigures inthe margin indicate Full Marhs.
{ Assume suitable data dnecessary.

l. Wlat are regular expressions? Write a regular expression for the language.
L = {we{4 b}*: w has even number of 'a's followed by odd number of ,b,s}. prove by
mathematical induction that n < 2n for all positive integers n. Jt+Z++1

2. Why is NDFA important although it is equivalent to a DFA? Design a DFA that accepts
thelanguagegivenbyL:{we {0, l}*:whasneither'00'nor'll'assubstring}.Hence
test your design for 0l 01 I 01 0. [2+5]

3. Convert following Regular Expression to NFA and then to DFA. t7l
L: b(baa tr aba)*

4. State pumping Iemma for regular languages. Use it to show L : {an' : n > 0} is not
regular. [2+5]

5. What are inherent ambiguity in grammar? Write a CFG for following language.

L= { we 0,1,21*: W=0'lr2ksuchthati =j orj =k}. [2+5]

6. Convert following CFG into CNF with explanation of each steps. G = (V, L R, S), where
V = {S, A, B, a, b},
I= {a, b}
R={S+aBbi l,A-+aBiualagie,B-+aB} UJ

7. Show that context free languages are not closed under intersection and complementation
opration but closed under complementation. I7l

8. Construct a Turing machine to kansform U o U into UtoU to Uwhere co is a string with
noblanks and u represents a blank symbol. 17)

9. Design a Turing rnachine that decreases any binary strings by one with I : {0, 1, #, >1,
whre > is left end symbol and # is the Blank Symbol. Hence test your design for
> #100#to > # 011#. 171

10. What is a universal Trring machine? Explain with example. What is Church Turing
thesis? 17)

ll.State Church Turing Thesis- Prove that if L and its complement are both Recursively
Enurnerable, then L is recursive. [3+3]

12. &'}at do you mean by Halting Problem? Explain about complexity classes P, NP and NP
Complete. t4)

**:t
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Exannination Control Division
2079 Baishahh

Eram. Illck
FullMarkskvel BE 80

Programme BCT PasslWarks 32

3 hrs.TimeYear/Part Il /I

Subject: Theory of cT 502)

'/ Candidates are required to give their answers in their own words as far as practicable.r' Attempt All questions.
{ Thefigures in the margin tndicate Full Mor*s./ Asswne suttable data ifnecessary.

1. what are regular expressions? write a regular expression for the language.

L = {we {a, b}*: w has even number of 'a' s followed by odd nrmrber of b' s.}.
2. Prove by mathematical induction that n < zn forall positive integers n.

3. Define finite state Automata with its block diagram. Design a deterministic finite
automata accepting strings over {a, b} containing either hb' or bba'as substing.

4- Fomrally define a non-deterministic finite automata. Using pumping lemma for regular
language, show that I = { 0o: n is prime} is not regular.

5. Convert the following e-NFA into DFA.

ll+2I

t4I

[2+sJ

[2+sl

12+sl

12+sl

12+sl

14+61

12+41

t3l

17l

arb

a

6. What are inherent ambiguity in grammar? Write a CFG for following language.

L= {we 0, 1,2}* : W: Ai P 2ksuchthati =j orj :k }.

7. Describe the operation of pushdown automata. Design a PDA for language
L= { ur cwR r we { a,b}*} andcheckyourdesignforstring ur =abacaba.

8. State and describe the pumping theorem for context free languages. Show that context
free languages are not closed under intersection and complementation operation.

9. Constnrct a Twing machine to hansform Utul-t into UurU u,U where w is a sting with no
blanl$ and u represents a blank syrnbol.

10. How Turing machine works? Explain. Design a Turing machine that computes the
flrnctionf(m,n)=m+I.

ll.Explain the significance of church-Turing thesis. What is undecidability? Explain
undecidebility problem with example.

12. Explain Turing recognizable and Turing decidable languages.

13. How can we define computational complexitv of an aigorithm? Explain class P problems
ivith example.

a

\o

U)

12+31



-*

a

TRIBHWAI{I'NTVERSITY

INSTITUIE OF ENGINEERING

Examination Control Division
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Lcrrel BE filMsr[$
Programmc BCT Prrllfirrh 32

Year/Prrl 'fl ll Tlur 3hn;

Subiect: - Theory of Cornputatiot (CTs02)

/ Candidates are required to give their answ€rs in their oum words as far as practicable.

/ Attempt All questiotr.
{ Thefigtres inthe moginindtcate Full Marh!;
J Assume suitable daa tf necessmy.

,' "'Lwur'-" "

l. a) Write rcgular expressions for the language which generates stings of even lengttt

overthealphabetE= {qb}. t3I

b) Define Induction Principle. Explain Pigeonhole prirrciple with suitable exmrple. [1+3J

2. Desigrr a DFA that accepts a language L(M) : {we{0, l}*: EyeV.-0-h Y
imrnldiately to its right. iest your design for 00l0lll, l0ll0l0lll amit also show the

steps involved. tI
3. Stafe the pumping for regular languages. Use pumping lernma for regUlar lmguages to

. show the i*srg" L = {I"t : n > 0} is not regular. 
- 

[2+5J

4. List closure properties ofregular language. Show that regulr languages are closed under

intersection.

5. Design a Pushdown Automata (PDA) which accepts all the strings for the language

L : G%ma,'*' , q m > 0). Check your design for the sting "aabbbaaaaa".

6. Convert following CFG into CNF with explanation of each steps. G : (V, L & S),

[2+s]

[2+5]

where
V: {S, A, B, a,b},
I: {a, b},
R:is-rAsAlaB,n+BlS,B+ble). Vl

7. Design a Context Free Grammar for the language l : 1aUck li,l, k l p.and i + 5 = k)'---,.* --, .

Derive the string "aabccc'land also drawpari tt"" fottb" tu-". Vj

8. Design'a Turing machine that takes binary numbers as input and computes

l,s complement operation- Hence test your design for floo# to f 011#. ul

9. Describe the working of a Turing Machine along with a block diagram- How can-m*F*'*:'
represent configuratiin ofa Truing Machine? Staie and explain with example Rules for

Corrbining T*iog Machine. [3+2+5]

10. Explain undecidable pmblems about Turing machine and grammar' Show that

complement of recursive language is recursive.

I l. Explain about Halting problem with example.

12. Explain about classNP problems with examples.

tic*

[3+4]

t3I

l4I
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Progremne BCT Pass Marlg 32
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Subject: - Theory of (cr s02)

r' Candidates are required to give &eir answers in their own words as fu as practicable.

/ Attempt All questions-
t Thefigwes in the mrgtn indicatgfui*Maikr.
{ Assume suitable datalf wc$sary-

t. a) Write a regular orpression for the set of sftings over {0, 1} t{th exactly two 0's.

b) Explain equivalence relations and partial o,rder relations with exanrples of each.

Z. What is configgration of DFA? Design a DFA which accepts the strings of the language

def-ned by the regular expression R : (01 tr 0I0)r'

3. How can you prove that soine languages are not regular? Prove that the set of regular

languages are closed under comple,mentation and intersection operations.

4. Define e-NFA formally. Convert the following e-NFA to equivalent DFA.

arb
!;b

&6

5. Desisn L Pushdown Automata (PDA) which accepts all the language

L: {;*bnc3':m, n>0}. Check your tlesign for string 'abbccc'.

6. What are ths decision properties of context fiee language? Prove that context free

languages are closed under union and concatenation operation.

7. What is ambiguit-v in CFG? Design a CFG that generates the strings belongs to the

language 1=-1w"rvR: w is the string of alphabets {q bi and uI is the reverse of w}.
Verify your design by deriving string abbcbba-

g. A single tape Tuming Mashine consist of sequence of 0's and 1's, design a single tape

deterministic Turin-q Machine which counts numbers of ls in the giventape. If it contains

even number of ls then it replaces each occurence of I s by 0s and otherwise it should

replace each occrrrslce of 0s by ls and halts-

E.g. if input string in tape is #1011I# then orilput should be #00000#, if input string in
tape is #l l00l# tlren output should be #1 I1l1#

9. What is primitive recursive fiurction? How Turing Machine can be use<i to describe Zero

function antl Successor fimction as defined in initial functions? Explain with proper

example-

10. Describe working mechanism of Multi-tape Turing machine. How it differs fronr multiple
head Turing machine?

l l. How Universal Turing Machine (UTI\4) is different &om Standard Turing machine? Flow

Universal Tr:ring machine rvorks? Explain with pruper example.

12. What is undecidabiliti;? Describe recursi'le and recursively enumerable language r*ith
suitable examples of each.

13. \Yhat is compiexiry theory? lVhy it is important to deal with computationai probleurs?

Explain NP-Cornplete problems with suitabie examples.

[2+s]

u+6I

t3l

t4l

[2+s]

[s+2]

[3+4]

[2+s]

[1+4]

13+27

[1+4]

t.4l

[2+3J

I

b

t7t
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- Theory of Gr 502)Subiect:

,/ candidares are requiretl to give their answers in their own words as far as practicable.

/ Attempt All questions-
,/ fneisures in the mwginindicate Fall Marhs'

/ Assume $itable data if necessary'

1. Formally define regular expressions. Explain the diagonalization principle with an

examPle.

2. Distinguistr between deterministic and non-detenoinistic finite automata' Design a DFA

with ,: {0, l} which accepts the stings with an even number of 0's followed by a single

l)
3. construct an NDFA for the language (ba)*u(bab)+. convert the NDFA into a DFA'

4. Define what is a closure proPerty. Prove that regular languages are closed uader union'

concatenation and kleene star operation'

5. Explain ambigruty in CFG wilh e,xrynPle. Write the CFG for the language 1: 1a'dck:i:j
or j=k). Generate the Jrirgr 

"3 
bo ct .6ing yo* grammar- [3-+4]

6. Defrne ChomskYNormal Form'

Convert the following CFG into CNF'

G=(V,E,&S)where
V={S,X,Y}
Z- {a, b, c}
R given bY

S-+aXbX
X-raY lbY le

Y+X lc
7 - Differentiate between Finite Automata and Pushdown Automata' Design a PDA which

accepts all the t,rr"*; of languages L = {a'b ch: n > l)'

8. Design a single tape deterministic Turing Machine that accepts

L = {-w"rl * . io, 1}+ and c is single 0 or I or e (ernpty string)'

g. Conipare Tr:ring machine with PDA and FA. Explain Chomsky hierarchy of language

wi& suitable diagraur and examples-

10. Define the term Turing Decidable. Show thar Union and Intersection of two recursive

languages is recursive

11. What is the significance of a universal Turing Machine? Explain its working mechanism'

12. Explain NP-complete problems wittr example'

***

[2+s]

[2+s]
[2+s]

n+61

ll+61

[2+s]

17l

14+41

[3+s]

[2+3]

13l
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Subjec't: - Theory of

r' Candidates are required to give their ansners in their oum words as fa as practicable.

{ AttemptAll quexiow.
I Thefigures inthe marginindicate Full Marhr-
/ Assume suitable datadwcexary.

l. Determine Regula f,xpresslon for the following Language L:{we{a,b}*: w contains

at-least one'a'OR at-least one U).

2. Prove by using hinciple of Mathematical Indication:

l+2+3+. n2 *n**o=t; fornZO

3. Define configruation of DFA. Design a DFA that accepts the language L:{we {a,b}: w

has neither l1 nor 00 as substring).

4. Convert following NDFA to DFA.

121

tsI

[2+s]

12+sl

[2+s]

[2+s]

[2+sl

[3+4]

t5l

[1+4]

U1

a
a

a

e

b

5. State pumping lemma for regular language. Sholv that 1:{ antno : n>0} is not regular-

6. Construct CFG for following tanguage: L={wul: we {a,b} 
* }

Also, use the grammar to derive the string *abba' and draw parse tree for it.

7. Define ChomskyNormal Form-

Convert the following CFG into CNF.

G= (V,X,R,S) where V:{S, A, B, a, b}, E:{a, b}, R given by

s-+AB
A-+ aAA/e
B-+bBB/e

8. Design PDA for following language: 1:1a2nb3n : n > 0)

Also test your design for "aabbb".

9. E4plain a multi-tape Ttrming Mashine. Design a single tape detemrinistic Turing

Machine which accepts the gven sring w over alphabet 2:{+ b, c} and w contain equal

number of a, b, c.

I0. Differentiate between Context Free and Unrestricted Grammars. Design a Turing

Machine that replaces symbol 'a' with 'b' and 'b' with 'a' for any string w e {a,b} + ' Show

the processing of machine (configuration transition) for string "ababa".

ll.What do you mean by Church Turing thesis? Show that the union of two recursively

enumerable languages is recursively enumerable'

12. What is "Halting Problem"? How can you prove that it is unsolvable?

13. Define polynomial time reduction. Explain P and NP problems with examples'

V1

t7I
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Programme BCT Psss ltflar}s 32

Year/Part filt fime 3 hrs.

Subiect: - Theory of (trs42)

,/ Candidates re reqrrired to give their answers in thcir orrn words as far as practicable'

/ Attempt$Ilpestiotts-
,/ Theigures inthe marginindicate FuIlMark'
{ Asstnne Mitable data tf necessary.

l. what are regulax expressions? Find the equivalence classes for the sEt

N:{1,2,3,4,5.....}corresponaingtotheeguivalencerelationR=t(qb):(a+b)isevem
number).

Z. Explain frnite automata with their application. Design a DFA that accepts the language

f : {* s {a b} : w must have either aal ot bbb as a substing}'

3. Convert the followingNFA into it's equivalent DFA'

[2+sI

[2+s]

UI

g
an&'

4. SAte the pumping lemma for the regular languages. Show that the LangUage

L = {0n' I n, : I} notregular e.g.

if n = 1, w: 0, ft: 2,w = 0000'n = 3, w : 000000000

5. Define context free Grammar (CFG). Show that L: {""b'""' : n > 0} is not context free

language by using Pumping lemma for CFL'

6. Convert the foltowing CFG into CNF' G : {V, T, P' S}

Where, V: {S, A, B, C, q b, c}
T={4b,c}
p = ii-ainl ab al BC, e -+ aAl e, B -+baB I c, C + ac)

7. Design a push down automaton (PDA) for L = {"n b' : n 2 l}' Hence test for "aaabbb"

and"aabbbb"- 15+21

g. Define Turing Machine. Design a single tape deterministic Turing Machine which

reyerses the given string w, over alphabet I: tq b)'

g. Explain how umestricted grammar can be used to generate the language

1= {a"bncn: n> 0}.
Is there any difference betrreen CFG and Unresticted gmmmar? Explain

10. Explain encoding technique of universal Turing machine' Show that complement of

recursive language is recursive.

11.What do you mean by Church-Turing Thesis? State llv-hen a problem is said to be

decidable and give an example of an undecidable problem.

12. Explain P and NP class of problems'

[2+sI

[2+sl

12+sl

t71

Is+41

14+27

12+27

tsl
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Prcgramme BCT Pecs ltflerlrs 32
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Suhject: - Theory of (cT502)

{ Candidates are required to give their answers in their oum words as far as practicable

{ Anempt All questions-
/ Thefipres inthe margin indicate FallMarks'
{ Assume suitable data if necessry.

1. a) Write a regular expression for the language in which stings start and €nd wittr

different symbol over alphabet f = {a,b}.

b) Define Dagonalization Principle. Explain Principle of mathematical induction with

suitable examPle.

2- What are the components of finite automata? Design a DFA that accepts the stingS glven

by L = {we {q b}*: w has number ofa divisible by 3 and number of b by 2}.

3- List closure properties ofregular language. IfM and N are any two regular languages

then show that L : (MuN) is also regular language-

4. Write the statement of Pumping leurma for regular languages. Show that L = !'b',o ' O)

is not a regular language by using pumping lemma'

5. Write Context Free Grammar for the Language L={u'blrt:i,j>0} over the alphabet

f,={a,b,c}. Use Lefoirost, righErost derivation to generate stings "aabbbcc". Also

draw parse tee for the same.

6. Convert following CFG into CNF wift explanation of each steps. G: (V, L R, S), where

V = {S, X, Y, a, b, c},
l= {a,b,c},
A = {S-+d(bX, X+aYlbYlXYle, Y-+aX[c]'

7. What is additional feature PDA has when compared with finite automata? Explain.

Oesign a pushdown Automata (PDA) which accepts all the stings of language

1= ['b'c2";n,m > o].

8. Design a Turing machine that increments any binary sfings by one with f,={0,t,*}'
Hence test your design for ##11# to tl00#'

g. How multi-tape Turing machine is different from multi-track Turing Machine? Does any

variation of Turing itachine have more computational power than standard Turing

machine? ExPlain-

10. Describe indetail about on universal Turing machines with example'

I l. Explain the Church Turing thesis- Show that the "halting problem" is undecidable.

12. Explain Np hard and Np-complete Problems with reference to polynomial time

reduction.

t3I

[1+3]

[1+61

[2+s]

[3+4]

[2+sI

[2+s]

tsl

[3+4]

t7t

t7l

I7l

t5l
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',:','
' . l.:,.1

/ CmdiddesarcrequiredtogivetheiranswrsintbeirolYtlwordsasfrraspracticabla
{ AttemptAll qacslions.
{ fipfiCyes intlv trogin irdtcate fiillMar*g
/ Xsune ntitable dataifnecessry-

l. Starc tre diagonalizable principle. Use prinsiple of mathematical induction principle to

prove n+ -4n2 is divisible by 3 for n > 0.

2- What is the significance of finite artomata? Desigr a DFA that accepts the strings over atr

alphabet I= {Ur1 that either start wiih 0l or cnd with 01. Herce test your desien for any

two suingg.

3. Differentiate between DFA and NDFA. Convert the following NDFA to its DFA'

4- Define Closure propenies of Regular language. Prove that regular Language are closed

under Unio4 Intersection md Complenrenution operation'

5- Define pumping lernma for context .tee language. Prove that language

r, = fwwiw. {,,0}'} * not contoc free.

6- Convert following CFG into CNF with explaoation oJeach steps. G=(V'E R-S), where

V = {S,A,B,a,b}, 
:

P = {S-+ASBle, A+aASl4 B'+ABfble}-

7- Mention role of.parse tree in content free grammar' Design a PDA that accepts

L = {unb'"*',n > 0} and check it for sringaatibbbb

8. Design a single tape deterrninistic Trring machine which accepts all strings detined for

tlre language I = 1u'"b" : n 2 0) wer alphalet i= {a,U,c}'

9. Design a rnulti-tape Turing machine wbich act as Copying machine over the alplnbets

2= 1of ) that transforms string of tlre form islf into "#l 0# I 0#"'

[3+4]

u+6I

[2+51

0

[2+5I

w

ll+61

12+51

I

I

I
I

i
I

!

I

I

I
I
I

I

i

t5l

tsl



10. Define unre$ricted grammar. Explain poisible extensions ofTuring machine in brief.

ll. What isrmiversal Tgringmachine?HowUniversal Tuingmachine wo*s? Explain.

12. Explain Halting prcblem- Is it solvable problem? Disctxs'

13. Wbat are tu|o frctors affecting tbe comprutarional complexity of a problern? Explain class

NP with suitable oramPle.
+*l

I

ii

il,
li '"

li '

Ii,'.,,,,,,li ',

li :ii'
ii

li

li

lt+6I
tsl
t4l

lrt4l
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{ Candidates are required to gve their answers in their own words as far as practitnble.

{ AttemptAllqnstiow.
{ Ttufigres in the mngin indicate FrlI Morhl
/ Assume Mitable dataifrccessry.

l. Explain dovctailirg tcchnique with suitable e:rmple. Write a regular expression for weir

nrunber of ,a'followed by odd nunber of U over an alphabet X - {a, b}.

Z. Differentiate beh^/e€n NFA and DFA. Design a DFA that accepts the language

L=tx:x e{Ot}* ltOttO does not occurs as a subsnring in x}. Veriry your design with

supporting examples.

3. State Pumphg L€mma for Regular Langrr4ge. Use Pumping Lernma and prove tbat

Language I = {w t rr. {Ut}* , and w has an equal ntmber of 0's and I's} is not regular.

4. Why is I{DFA important although it is eguivalent to a DFA? Design NDFA u&ich

accepts f,={W lW.{u,U}*such that W contaim either two consecutive a's or two

consecutive Us).

5. Define mbiguity in CFG. S/rite CFG for L=w.tu,b)-:wis a palindrcme) and also

drawparse tees for the d€rivation of any two strings of length even and odd.

6. Define Chomsky Nonnal Forrr (CI.{F). Convcrt the follorting CFG into CNF.

G =(V,LR,S) where v = ts,A,B,a,b), f, = {a,b} md R is given by

$ + A,S -+ B,A + aBqA -) e,B + bAb,B + e) - Where e is empty slmbol?

7. Design a PDA that accepts those stings "having total number of 'a' equal to the sum of
number of U and'c'with sequence of a,b,c,(i.eaibjc* ti=3+k). Hence test your design

for the string "aaaabbcc".

8. Compare Turing machine with Finite Automata (FA) md Push down Automata (PDA).

g. Design a Ttging rnachine to accept langtrage I- = tWW* I W. {O,f}*}. Show processing

forthe sting l01l0l. tsl

10. Explah 11j1€stricted grammar with suitable exarrple.Is unrestricted grammax is uperset

of iontextFree Grmmar? Justi$ yourailrw€r- [4+3J

11. What is reclrsive language? Mention its properties. hove that 'A language is recursive if
and only if both it and itslomptemeflt are recursively enumerable-" 12+2+51

12. De{ine Coopgtationat Complexity and Polynomial Time Reduction. Also explain NP

hard andM-Completeproblems. 12+31

*!f *

[3+41

[2+s]

[2+5]

l2+s1

[2+sI

12+51

U1

tsl
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/ Candidates are requird to give their answers in their own words as far as practicable.

/ Attempt All questions-
t Thefigtres in the mwgh indicate 4ull Mark.
{ Asstmte suitable data if necessry-

l. Starc pigeonhole prirriple. Prove the following staterrent by using mathematical

induction: lxll+2x21+3x3!+............+nxn! = (n+l)!-l where (EI). [2+5]

2. Define Configrnation of DFA. Design a Deterministic Finite Automara (DFA) for

language 1= {w e{Ql} :w has both 0l and l0 as substrings}. Veri$ your design by taking

oneacceptedandonerejected srings. [2+5J

3. Constnrct a NFA for the language (ab*a U b*aa). Provide any two accepted strings and

two rejected srings. l7l
4. Sate pumping lemma for regular language and use this theorem to prove that

L - {a'b2n : n > l} isnot regular. t7l

5. Constnrct a PDA which aecepts the language L={anbn**c^:qm2l}. Veriff your

17tilesign by taking s string 'abbbccu as example.

6. What is Chomsky?Normal Form (Cl{F)? {S,L,M,N,a,b,c}, l={a,bc},

R = {S + Mal.{pl.lUttl,f -+ ablcN[Mle , M -+ alcM,N + abN] and S is the start rymbol. [2+5]

7. Construct a CFG for the language L = anb2o,n > 0 and use this grammar to generate the

sring aabbbb. AIso constnrct the parse hee.

8. Design a Turing Machine (fiO which accepts the following language

1= 1rff e{x, y,zl*:w has equal no. of x's,y's and z's} . Veri& your design for the suing

'ltxyxyd"

[s+2]

t6l

g. Design a two tape Turing machine &at acts as a binary adder. Assume both the strings are

kept-at first tape and separated by a semicolon and output is desired at the same tape. 171

10. Explain Recursive and Recursively Enumerable Languages wittr zuitable examples of
*.h lunguug" t4I

It. Define unresfiicted grarnmar. Explain, how ruresficted grammar can be defined as super

set of CFG and Regular Grammar? Explain the chuch-turing thesis. 12+3+47

12. Explain class P and NP problems with example. What is NP-complete problem? [5]
**rh
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,/ Candid*es are required to grve their answen in their own words as far as practicable.
{ Attempt All Ercstiang/ Thefigwes in the margin indicate Full MarE.
{ Assume suitable data dnecessary.

l. a) Define Catesian Product. Use Mathematical Induction to show

1.ll+2.21+.........+n.n! :.(*Fl)!-l for n > I

b) Find the regular expression for the language L = tW e {0, l}*: has 0101 as substring.

2. Construct a DFA over {ab} accepting strings having even number of 'a' and odd ngmber
of 'b'.

3. Define DFA formally. State and prove closure properties of regular languages.

4. Define pumping lernma for regulm language. Use purnping lemma for regular language to
show L - {anbao forn -0,1,2......} is not regular.

5. Define the configuration of'PDA. Design a PDA that accepts L=1a3nb",n>0; and
check the string aaaaaabb.

6. Define contort free grammer.Convert the gven Context Free Gramma (CFG) into
equivalart CNF

S-+AB

A+aAA le

B-+bBB le, Here: e me{ms empty symbol

7 . a) Write a CFG for the regular expression R : 0* 1(OUI)*

b) Use concept of closme property to prove that intersection of Context Free Languages
is not Context Free.

8. Design a Turing machine to compute the functionf(n) = n + 1, where n be a binar,v string.
Show the processing forthe string 10111.

9. Define Multitape Turing Machine. With the help of suitable example, explain how
Universal Turing machine works.

10. State Church Turing thesis. What is a recursive langrrage?

11. Show that if a language L and its complement both are recursively enumerable, then L
and its complement is recursive. Exptain the halting problem.

12. Write shofi notes on:

a) Computational Complexity
b) NP hard and NP Complete Problems

+**

ll+3I

t3l

t7t

t7l

[2+s]

L7l

[2+sl

[2+s]

L2+21

[4+5]

[4]

t3l

t6l

t5l
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Subject: - Theory of (crs02)

/ Candidates are required to grve their answers in their own words as far as practicable.
/ Attempt All questions.
/ The figwes in tlre mngin tndicate Full Marhs.y' Assume suitable data fnecessary.

l. Explain what an equivalence relation is. Show by inductioo that for any n ) 0,
1+2+.......*n = 1n2+n)2. 12+31

2. t"et I = {qb}. Write a regular exp,ression for the language with all strings in X* with no
more than three a's. t3l

3. Fomally define a Deterministic Finite Automation PfA) t5I
4. DesignaDFAacceptingstringsoverthealphabet {Q1} definedby {00}r {il}*. t5l
5. Convert the following non-deterministic finite automation to DFA. t5I

Qt

9o I

o

qj

6. State the pumping lemma for regular language. Show that the language L : {an : n is
prime) is not regular using the pumping lemma.

7. Define ContextFree Grammar (CFC) along with an example.

8. Convert the following CFG to ChomskyNorrnal Form (CNF)

G: (V,I, R, S) where V : {S, A, B, a, b}

I: {qb}
R: {S+aAbB, A-}aA, A-+q B-+bB}

g. Design a pushdovm automation to accept L: {wul; we {a,b}t}. Show how it accepts
the string "abbbba".

10. Using the pumping theorern for context free languages show that L : lanbncn: n > 0| is
not context free.

I 1. What is a Turing machine? Deseribe iB operation.

12. Construct a Turing machine to transform uwg into uuwl1, where w is a string
containing no blarks and u represents blank.

13. Constmct a Graurmar to accept the language 1 : {anbnci : n > I }
14. Ixplain the Chrch-Turing thesis. Show that the Halting problem is undecidable.

15. Xxplain what is the class P. Describe the Traveling Salesrnan Problem.

t

t5I

tsl

tsI

t5I

t5I

tsI

l7I

tsI

[3+7]

13+21
,i +,i
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/ Candidates are required to glve their answers in their own words as far as practicable'

{ Atiempt All qtastions- I
t -Ttrcfigtres in tlrc margin indicate Fall iltark-
/ Asvme suitable data ifrccessary-

l. Define countably infinite and uncountabte seB with example. use principle of mathernatical

induction !o prove (5'-l) is divisibts by 4 for all integers n 2 0' [3+41

2- Ebsign a Detenninistic Finite Automata (DFA) for the regular expression (a(ab)*b)*' verify
- 

puriesign by taking onc accepted and one rejected strinp' [5+2J

3. $tate pumping lernma for regular tanguage. use this lernma to proYe language

L: (""' : n > 0) is not rcgular - 12+51

4- Wha[ are the differences between a DFA and a NFA? Convert the following NFA in p its

eqririvalent DFA. 12+51

7d

5. Consruct cFG for language, L(G) = {a'bu :m,n >O,m>n}. Use this grammar to generate

string'aaab". And also draw the parse he' [4+l+U

6. Convert following CFG to CNF t51

G: (V, E, R, S), where
V: {S, A, B,4 b}'E:{ab}
R= {S + aAb lBa lA,'A + SSle, B -+ e}

7, Define the term ambiguity and inherent ambiguity in paise tree-For a cFG given by G = (V,

E; R, S) with V = tsil: {a}-and pT oduction ruies R is defined as: I41

S+SS,
S->a-
Obtain the language L(G) generated by this gmrnmar'

j

:

i

I

I

I

i

I

!

i

i



g. DesignaPDA thatacceptslangrage, 1=1anb3o:n>l)' Test yourdesigo forstring "abbb''[S+l]

g. write the differences between cFG and unrestrictd grarnmar with example' Design a Turing

machine that reads binary string and doubles the nuriber rcpresented by that string' A binary

numberisdoublediraulsadd"edontherightendofthenumber.[3+5]
10. Define head shifting and symbol writing Turing Machines. Esign a Turing Machine (tM)

which computes following function (w) = ,iI, ,rt "t" 
wR is the IEveFs of string and

w e {0,t}r. If your irprii;rrg is #0I#then TM shoutd give the outPut string as #0t-t0#' t3+61

I l. Define class-P and class-NP problems with example- Hol do they relate to NP-complete

probleras? tsl

12. what is an-"Algorithm'according to church:TuringThesis? why is it called thesis andnot a

theorem? Prove that if a language ,L' and its complement 
,t' both are recursively

enumerable, then L is recrrrsive- [2+l+q

B, - Li1 "o "W:i"

dR,6Lde

h#

E bK- b -r y sQo-

tg K-r)
--

e +t)
(

IJ
_--) L

K,-,

r(
,

b- lch - J 6 Ld''- t" 4) 'l
SS

t) +e ^)

+(/
5 +v
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Subiect: - Theory of GT5A2)

{ laoaiaaqs:are required to give their answers in their own words as far as practicable.{ Attempt Att questions.
/. Thefigures inthe mogin indicate FuilMarks.{ Assume sitabie dataifnecessary.

L State and erplain pigecn-hole principle with an example.

2. Proveti, tl*1* t +.....+ I = o

3. Desigrr a DFA that acce,pts &e language given by L = {we {0, I }r: w begin5 .*ith 0 and
ends wittr I0). Yourdesigt shoutd accepi suings like0I0,0Illl0,000010, 0l0ll0l0
qrld should not aocept srrlngs like l0le 001I, 0l0t l.

t3l

14I

4. Fihd theregulareirpression represented byNFA [d= 0Lx,4 s, Flwhere
ap follours.

K= {qq Qr, rh rlr, rlq E: {a,b , s=qo, F={ and A is

i. show-that L= {we {q b}.*: w has equar number of a,, aad b'si is not regular by using
pumping lemma forregular ranguage. you may use crosure pioperties atong with
pumping-ter*a:te

5. Flcplain about decision algon'thms for regular languag€.

7. State and proof &e pumping lemlaa for regular language.

8' Prove that Ianguage which contains set of strings ofhlanced parentheses is not regular.g' Det'ine a conteff-free Grammer. Convert the following pro<iuctions into chomskyNomrai form.
'S+abAB

A + bAB/E

B -+ BAa/AlE

10. Describe the trausition function of push-down Automata.

tq

lsl

,isj

t5I

l6j

lsl

12+41

tl: a b €
+Oo

Qr

Qr dc Ad
q2 {lt Oa

Qr Qr Qr Qs

Qe Or Oa

*qs

14)



lt. Design a Turing machine that reads biary sEiE8.* and counts the number of I's in the

ssqusnce Ifthereis.oda ffuinb€rof I inthcinputstringmachineiusthaltswithdoing.

q;thiog.Otherwise mac.hine shoulC add I to the input binry number if it is wen number

an$ subtract 1 from the input binary number if it is odd number' For example if 'qppt
*igg is fl l l0#, ir jusr halrs a'fter counting odil nuuiber of 1's. For f10l#, it subtaEts I to

get#lGffiand for#1010#, itadds I to get#10tlf'

t2. LstMl,tvl2andM3berhreeTuringmachineqcanyoucombinethesethreeTuring
pachbes to get new Turing machiqe M? If yes,-cl&orato your.idea with requirsd meqr.v

and ithsrgtion. Exptain,unresrictsd &annnr wift suitable example.

13. What is universal turning machine? Exptain with exarnple, how rmiversal turing

machineworks?

14. What do you mean by Chwch-Turing Thesis? Explain Turing recognizable languages

and Turning decidable language rvith suitable examples'

t7I
I

f5+51
.,{

"iE

.i

tsl

[2+21

15.. TVhy computational complexity analysis is required? Define'class NP and orplain how

Travelling Satesman Problem (TSP) is ClassM problem. [1+'+I

*+*
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Exarn

Theory of Cornputation Gr502)

/ Candidates are required to give their ansrvers in their o*'n *ords as far as practicable-

{ Anempt All questions.

'/ Thefigures in the margin indicate FuIl Marks'
/ Assume suitable data dnecessary-

..._:.,:_.j, 
:. ., ... .,.i.: ..

'Complement of diagonal set is different from each row sets-" with ttre"" '

tretp of Oiagonalizatior principle. Shorv that if 3n+2 is odd then n is odd by using proof by

2. DesignaDFAthatacceptsthelanguageL={xe{l,l}*:xbasanevennumberof0'send
an eveD nurnbe.r bf I'si- Veriff your design for at least nvo strings that are accepted by

this DFA anC 2 strings that are rejected'

(tt,

'3'. Show,that:&n--tq:e'&gutar explegslon R, there- is a NFA t'!ra1 accept-s-t6.e saryelal,Fffi;.-:x 
^-

,"pr"r"rrt i Uy n. Con*ruct a e-NFA for regular expression bb (a U b)+ab [3+3]

4- Use pumping lemma toprove that L = 1anb2n : n > I ) is not regular.

5. Consider the regular grammar G = ( \r, t, R, S ) v*tere

V: {S,A,B,qb}, r: {a,b}
R:{S+abAlBlbaBle
A+bSia
B+aS
)
bonstruct a finite autornaton lt'l such rhat L (M): L (G)

',. 
'"6. 

Write context free grammars (CFG) for the languages L!-{a-b'co:m}l,n>l} and

f2=lanbnc*:m2l,n2l). Do you think that L=(L.ifll2)is also context free? If not

piove that the tanguage thus obtained is not context tiee b1- using pumping lemma for

c.ontext free language-

7- Convert following CFG intoCNF with explanation of each step. G: (V,I,&S),lvhere i6]
V : {S, X, Y, Z, a,b,cl,

'' E: {a, b, c}ii i -1'::'|'. "'''^':i -'r-:::::;':1'+:"ii":::: ::''

n : is-+xYzlxYl a4 x-+auX l s, Y->by l czl ab, Z-+aXZl

8- Design a PDA that accepts all the palindromes defineti over {a, b}+- Your desipgr should

tslaccept strings like u, a,b, aba, bab, abba, babab etc'

g. Define the temr configuration of Turing Machine' Desig a Turing machine which

I0. Is Turing Mashine a complete-epmputer, support your anslrer in referentt 
':,1-tff.l,l,- roles of Turing machines? Ju-stif,' that unrestricted grammar can generate the Janguage

. L:{o,lrnc':n>I} '-'---[3+3]

11. Dehne Multiple tapes Turing magfrine- pith relere,nce to language they accept' com-pzue

Multiple tup", furi-og machile with single tape Turing maclrine'- t4l

12...Turing machines is believ-ed to be the ultirnate calculating mechanism", elaborate r*'ith

the help of Cburch-Turing thesis' I{orv halting pro}:lems strifer the cornp:'rt3'tional

procedures? Exp:ain witi': suitatrle exa;iiple' [5-rr'1

i:.V/itli'refcre-nge rc PaiiTn.r,nial Time r.edr-rcibili':", ex'j'lain $p ii:;rd and NP- f,s'rpletr:
[: :

"oProblenrs;; i'- 
*+,;:

6 ,-:

[5+2]

t4l

t41

[4+6]

J

i,

FuIl Msrks 8BLevel
Pass lllarks

BE

BCTProgramme
Time

3?.

3 hrs.il/7Year lPart


