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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]
{.*+
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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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frrm.
kyg .

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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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
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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#)-##
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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
***


