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v' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.
1. What is a Gray code? How is it different than binary code? Convert (10110), to Gray
code? [2+2+2]
2. State and prove De-Morgan’s theorems with necessary diagrams and prove that positive
NAND equivalent is equal to negative NOR. [2+4]
3. Simplify the following Boolean function using K-map and draw the circuit of simplified
expression using NOR gates only. [6]
F=Im(7,9,12, 13, 14, 15) + don’t care (0, 2, 3, 5).
4. Implementations the following Boolean function using a single 8:1 multiplexer.
F(A,B,C,D)=2m (2,4,5,7, 10, 14). [5]
5. Realize a full-substractor logic circuit using a single 1:4 demultiplexer and necessary
~ logic gates. (5]
6. How do you eliminate the switch contacts bounds circuits? Explain the operation of
negative edge triggered RS flip-flop along with excitation table. [3+5]
7. Explain the working function of PISO register with timing diagram of 1010 data input. [6]
8. What is an asynchronous counter? Design a synchronous counter with counting sequence:
000, 001, 011, 111, 110, 100, 000, ... using JK flip-flop. [3+6]
9. Modify SR flip-flop into JK flip-flop by helping corresponding excitation table. [6]
10. Design a sequential machine that has one serial input X and output Z. The machine is
required to have an output Z = 1 when the input X contains the serial message 1010. [12]
11. Explain the operation of three input TTL NAND gate. What is the significance of totem-
pole output in it? [6]
12. How does a multiplexing display function? Explain with necessary diagrams. (5]
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Candidates are required to give their answers in their own words as far as practicable.

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

Define Digital and analog Signal, Explain Gray and Excess 3 code with example.

Define positive and negative logic and prove that positive X-OR is equivalent to negative
X-NOR.

Simplify the function using K-map F=3(1,2,3,8,9,10,11,14) and D = 2.(0,4,12). Also
realize the simplified circuit using NAND Gates.

a) Design the logic circuit for 4:2 Priority Encoder.
b) Design 8:1 Multiplexer using 4:1 Multiplexer and 2:1 Multiplexer.

Differentiate between combinational and sequential circuits. Explain the operation of
asynchronous mod-12 counter with timing diagrams.

Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram.

7. Convert D flip-flop into JK flip-flop and JK flip-flop into D flip-flop.
8. Define Synchronous and Asynchronous counter. Design a MOD-10 synchronous counter

and draw its timing diagram.
Define CMOS parameters shortly and explain logic operation of CMOS 2-input NAND
gate circuit with its truth table.

10. Design a sequential machine that has a single input 'x' and single output 'z'. The machine

I11.

is required to give high output when it detects the serial sequence of 001 message. Use JK
flip-flops only.
With the help of block diagram explain the operation of time measurement circuit.
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1. What is BCD code? List the advantages a:_id disadvantages of BCD code. [1+3]
2. State and prove De-Morgan’s theorems with necessary diagrams. Construct XOR gate

using minimum number of NAND gates. ' [2+4]
3. Obtain the minimal SGP form of F(A, B, C, D) = 2m(3, 4, 6, 8, 10, 15) + d(0, 2, 7, 14)

using K-map and implement the simplified result using NOR gate only. [3+3]
4. Design a circuit that compares two 2-bit numbers, A and B, to check if they are equal.

The circuit has one output x, so that x =1 if A =B and x = 0 is A#B. (5]
5. Design full adder circuit using a 2x4 decoder and gates. : 4]
6. Design a 5x32 line decoder using 3x8 line decoder and necessary logic gates. [5]
7. Explain the operation of 4 bit serial in serial out (SISO) register with timing diagram of

1011 data input. [3+3]
8. Explain the operation of positive edge trigger S-R flip-flop with excitation table. Also

derive its characteristic equation and state diagram. [3+2+2]
9. Define synchronous sequential circuits. Explain the operation of asynchronous decade

counter with timing diagrams and circuit diagram. [1+6]
10. Define parallel counter. Design a mod-6 synchronous up counter using JK flip flop. [1+7]
11. Explain the characteristics of CMOS logic families. Draw the schematic diagram of TTL

2-input AND gate and explain with necessary diagrams. [3+4]

12. Design a sequential machine that has one serial input X and one 6utput Z. The machine is
required to give an output z = 1 when the input X contains the message 1001, Use S-R

flip-flop. [10]
13. With the help of block diagram explain the operation of frequcncy counter circuit. 5]
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1. a) Explain Excess-3 code with suitable examples. (33
b) Perform the following code conversions: [2+2+2]
(1) (41.8125)0=("n '
(i1) (1000)2 = (?)scp
(iii) (19)10 = (Dex3c0de
7. Realize full adder circuit using decoder and gates. Subtract (43);0 from (57 using 2’s
complement method. [3+3]
3. Realize a following logic expression using a 4:1 multiplexer and standard logic gates.
Y(A,B,C)=11M(0,2,6,7) [61
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
equation and excitation table. - 71
" 6. Draw the circuit diagram of Serial In Serial Out and Serial In Parallel Out shift register
and explain one of them. [3+4]
7. Construct asynchronous T flip-flopped mod-12 up-counter and use positive edge
triggered clock. (7]
8. A sequential machine which has one input, A and one output, Y. The machine is required
10 give the output high when the input contains a serial message of 1001, use only D flip- .
flops for realizing the design. [12}
9. a) Draw the CMOS logic level profile for both input and output. 31
b) Explain the operation of a CMOS inverter with a circuit diagram. [4]
10. What is a method of multiplexing display? Explain with suitable diagrams. [51

11. Explain TTL NOR gate with circuit diagram and truth table. What is a propagation delay? [4+2]
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1. Explain Gray code with suitable examples. [3]
2. State and prove the De-margin’s theorem and perform the addition (-47+27) by using 2
complement method. [3+3]
3. Simplify the function uSing K-map F=ZX (1,2,3,8,9,10,11,14) and D = X (0,4,12). Also
realize the simplified circuit using NAND Gates. [4+2]
4. Describe the importance of parity bits in communication system. Explain 3 bits even
parity generator circuit clearly. [2+4)
5. Realize a full subtractor circuit by combining only one 1:4 demultiplexer and standard
gates. [5]
6. Explain the operation of 8:1 multiplexer with necessary diagrams. Construct 32:1 MUX
using only 8:1 MUXs. [3+3)]
7. Explain the serial in parallel-out (SIPO) shift register with timing diagram of 1101 data
input. : [6]
8. Explain the operation of edge triggered J-K Flip-Flop with necessary diagram and
excitation table. [63
9. Differentiate between combinational and sequential logic circuits. Construct and explain
mod-12 asynchronous down counter with negative edge clock triggering system. Use JK
flip-flops and necessary logic gates. [2+6)
10. Design the synchronous decade counter using T flip-flop and also show its timing
diagram. [8]
11. Explain the operation of TTL two input OR gate with schematic diagram and also define
the propagation delay time and power dissipation. [4+2]
12. With the help of block diagram, explain the operation of digital frequency counter. (4]

- Consider a sequential detector that receives binary data stream at its input ‘X’ and signals

arrives at the input by making its output’Y” high,

when a serial sequence 1011’
otherwise output remains low. Design a sequence detector state machine using positive
(10]

edge triggered T flip flops.
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Assume suitable data if necessary.

a) What is a gray code? Compare with binary numbers.
b) List the advantages of digital signal over analog signal.

Describe De' Morgan's laws with examples. Construct XOR gate using only 3-inputs
NAND gates.

3. What is a decoder? Realize a 2-t0-4 line deceder as a full adder circuit.

9.

10.

11

12.

Simplify the following function using K-map. And also draw reduced circuit using NOR
gate y(A, B, C, D) =TIM (0,2,3,8,10,11,12,15) and d=ITM(7,13,14).

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

b) Realize the logic circuit of 1x16 DMUX using 1x4 DMUX and gates if necessary.
Differentiate between combination and sequential circuit. Explain briefly how latch can
be used as bounce eliminator. } .

Explain how 1001 data can be stored and retrieve n PISO shift register with neat diagram
and truth table.

Construct a mod-12 asynchronous up counter with positive clock edge triggering
Implement only T flip-flops.

Design BCD synchronous counter with circuit diagram, truth table and timing waveform.
Use T flip-flop.

Draw the schematic diagram of 2-input TTL NAND gate and explain about CMOS
characteristics.

Design a sequential machine with one input x and one output z which gives output z=1
when serial input containts 1011 message. Use J-K flip-flop.

With the help of block diagram explain the operation of frequency counter.
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1. Describe in your own words the characteristics of an analog and a digital signal. Convert
A2.64H into its octal and decimal equivalents. [2+4]
2. Explain BCD code with suitable examples. [5]
3. Simplify the function using K-map F=3(0, 1, 4, 8, 10, 11, 12) and D=X(2, 3, 6, 9, 15).
Also realize the simplified circuit using NOR Gates. [4+2]
4. Explain the operation of octal to binary encoder with necessary diagrams. Convert
A+B’C in to canonical form. [3+3]
5 Describe the importance of parity bits in communication system. Explain 3 bits odd parity
generator circuit clearly. [3+3]
6. Realize the circuit diagram for BCD decoder. Explain 1’s and 2’s complements with
examples? , [3+3]
7. Explain the operation of edge triggered S-R Flip-Flop with timing diagram and truth
table. A [6]
8. Design half subtractor circuit using HDL. (41
9. Define synchronous sequential circuits. Explain the operation of asynchronous mod-12
counter with necessary diagrams. [145]
10. Design a synchronous sequential machine from the state diagram given below. Use S-R
Flip-Flop. [10]}
11. Explain the operation of 4 bit serial in parallel out (SIPO) register with timing diagram. (4]
12. What is the role of hazards in asynchronous circuit design? Explain two bit magnitude
comparator with necessary diagrams. [2+4]
13. Draw the schematic diagram of TTL NAND gate and explain about the transistor switch.  [2+3]
14. With the help of block diagram explain the operation of Time measuring circuit. [4]
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10. With the help of block diagram explain the operation 0
Draw the schematic diagram of TTL NOR gate and expl

11

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

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

Assume suitable data if necessary.

a) Define TTLIC Signal levels for Input and Output logic with example. 3]

b) Convert 37.432 decimal number to binary. 3]

a) State and prove De-Morgan’s theorems with necessary diagrams. Prov
logic OR Gate is equivalent to positive logic AND Gate.

b) Whatis Gray code? Explain with example.

a) Minize the expression and implement the reduced expression by using NAND gates.

F = ABCD + ABCD+ ABCD + ABCD + ABCD + ABCD + ABCD+ABCD+ABCD  [4+2]

e that negative
[4+2]

(2]

b) What do you mean by Max term? Explain with example. (3]
Design the 32:1 Multiplexer using 4:1 multiplexers tree concept and implement the

function F=Y.(0,1,3,89,13) using suitable Multiplexer. [4+2]
a) Explain the operation of 3 bit magnitude comparator with truth table and draw the

circuit. L - [5]

b) Draw the circuit to add following bits 1011 and 1100. [3]
a) Write down the drawback of SR Flip-Flbp. Ex'pla.ixi th{a operation of edge triggered JK

' [2+4]

Flip-Flop with timing diagram and truth table.

b) Explain the operation of 4 bit serial in serial out (SISO). register with timing diagram. 5]
Explain the operation of 3 bit Asynchronous up/down counter with timing diagram. (6]

machine such that 1t gives output Z =1 if input contains

Design a synchronous sequential
ts own state for other condition giving output zero. Use

the message 110 and it retains ini

J-X Flip-Flop. . [10]
‘What do you mean by static and dynamic hazards? Give example of static hazards and
: [4+2]

explain how do you eliminate such hazards? ,
f frequency counter. [4]

ain about totem pole. [6]
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. a) Explain digital wave form based on TTL compatible logic. (Both for input and output)  [3]
b) What is the importance of De-morgan's laws? Show how a two-input NOR gate can

| be constructed from a two-input NAND gate. [4]
2. Convert decimal 39 into binary and hexadecimal. Use 2'S complement method to perform
the following addition (-28+17) [243]
3. Simplify the function using K-map F=3(0,1,4,810,11,12) and D= "(2,3,6,9,15). Also
realize the simplified logic circuit. ' [6]

4. a) What is an encoder? Draw the logic circuit of an encoder that converts Octal number
into binary. [1+4]

b) What is a multiplexer tree? Design the 16 to 1 multiplexer using 4 to 1 multiplexer. [1+4]
5. What is the Setup time and hold time of a flip-flop? With the help of excitation table and

K-map, convert R-S flip flop into D and J-K flip flops. [2+6]
6. Describe the operation of 4 bit serial in Serial Out shift register, with timing diagram.

Consider the input 1011 to be entered into the register. [6]
7. List the advantages and disadvantages of a synchronous counter over asynchronous

counter. Design a 3 bit synchronous counter which follow gray code sequence. [2+6]
8. Design a sequential machine that produces output Y = 1 when it detects the serial input

X = 100. : [10]
9. Define fan-in and fan-out with reference to TTL. With a circuit diagram explain the

operation of 2-bit TTL NAND gate. , [2+6]
10. Draw the block diagram with decoders to show hour, minute and second. ' [6]
11. Write short notes on: (any two) _ [2x3]

i) Static and dynamic hazzard

ii) ROM

iii) DE-MUX tree
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. a) Define the positive logic and negative logic with examples. 21

b) Prove that NOR Gate is an universal gate. Realize EX-OR gate using only NAND
gate. [6]

Convert the decimal number 73 into gray code and perform the addition ( 5+13) by using -
2's complement method. [2+3]

Simplify the following function using K-map and implement the result using suitable
- gates. _ - [4+2]

F(A,B,C,D)=Zm (7,9,12,13,14,15) +d (0,2,3,5)

a) Design a circuit that compares two 4-bit numbers, A and B, to check if they are equal.
_Thccircuithasoneoutputx,sothatx=1ifA=Bandx=0ifA¢B. [5]

b) Implement the following function with a Multiplexer: [4]
F(A,B,C,D)=Z (0,1,3,4,8,9,15) -

5. Define Flip-Flop. Explain the operation of positive edge trigger J-k Flip Flop with
excitation table. Also derive its characteristic equation and draw state diagram. [ 1+3+2+2]
6. What is the difference between Asynchronous and Synchronous counter? Design Mod-13
synchronous counter using J-K flip flop and also draw its timing diagram. [2+6]
7. Explain the diﬁerent types of registers with suitable block diagram. - [3]
8. Explain the operatlon of 4-bit serial in serial out (SISO) shift left reglster with timing
diagram. (6]
9. Design a synchronous sequential machine such that it gives output Z =1 if it detects input
message 011. Use D-Flip-Flop. [10]

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

explain how do you eliminate such hazards? [2+4]

11. Draw the schematic diagram of TTL NAND gate and explain the propagation delay time. [6]
12. With the help of block diagram, explain the operation of digital frequency counter. [5]

* kK



Examination Control Division | Programme | BEL, BEX, BCT | Pass Marks | 32

|

24 TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Level BE Full Marks | 80

2073 Shrawan Year/Part |[II/1 Time 3 hrs.

Subject: - Digital Logic (EX502)

AN N NN

e
.

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

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

a) Perform the following code conversions. [3+2]

) (1110)gzy = (Dpcp
iy (1430)10 = (?) Excess-3

b) Construct two input XOR gate using minimum number of 2-input NAND gates only. [5]
2. Implement a full adder circuit using 4:1 Multiplexers. . [5]
3. Draw the circuit diagram and explain the working principle of 4-bit parallel in serial out

(PISO) shift register. [71
4. Simplify 21,2,3,8,10,13+ d(0,4,5,6,7,9,12) by using K-Map and write its standard SOP

expression. [6]
5. Design 1:32 dimultiplexer tree using 1:8 DEMUXS and 1:2 DEMUXS only. [6]

6. Draw the schematic diagram of TTL Inverter. Explain the working principle of circuit. [3+4]
7. Derive characteristic equation of a JK flip flop. How do you make it a toggle flip flop?

Draw the input and output wave form of JK flip flop. [3+2+2]
8. Differentiate between combinational and sequential circuits. Explain BCD-to-Decimal

decoder circuit with suitable diagram. [2+6]
9. Design a synchronous MOD-5 counter along with block diagram and timing diagrams.

Also write the applications of counters and shift registers. [6]
10. Sketch block diagram of digital frequency counter and describe its operation. (8]

11. A sequential machine has to detect serial input sequance of 101, the machine output will

be high. The machine contains two JK flip flops, A and B. Assume: single input, x and
single output Y. [12]
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. What are the major difference between Binary code and BCD code? 2]

Explain the operation of gated D flip-flop with timing diagram and truth table. [4]

3. What are the major differences between asynchronous and synchronous counter? Design

a Mod-6 synchronous up binary counter using S-R flip flops and draw its timing diagram. [2+6]
What are the applications of shift registers? Explain any one of the application with

working circuit diagram. [6]
Construct MOD-12 asynchronous up-counter with negative edge triggering system in ‘
clock. (5]
Draw the circuit diagram for 2-input CMOS NAND gate. What is Totem pole output?
Explain. [3+3]
Convert the decimal number 168 into hexadecimal and gray code by first converting it
into binary and perform the following addition using 2's complement 11+15 [2+2+3]
Write the minterms of ACD+AB and simplify >1,2,3,8,9,10,11,13,14+d(0,4,12) by using
K-Map and write its standard product of sum (POS) expression. [4+6]

Differentiate between synchrenous and asynchronous inputs of a flip flop with suitable
diagram. Derive characteristic equation of a JK flip flop. How do you make it a toggle
flip flop? Explain with diagram. [3+5]

10. Draw the schematic diagram of TTL NOR gate. Explain the operation of CMOS to TTL

interface. [2+2]

11. Explain with block diagram to buiid the digital watch from a power supply system. Show

second, minute and hour display using decoder. A [8]

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

operation of some machine. This machine 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
otherwise this machine is supposed to hold its present state. It also gives output when the
sequence is 101. Derive state table and state diagram. Use only T flip-flops and necessary
logic gates. . [4+8]
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Perform the following as indicated in the brackets: : [2x4]

a. (10.0101):=(?)i
b, (101001001) bigary= (DGray

€. (93)10= (DExcesss
d.  (10.901),-(11.101), using 2’s complement method.

a) Describe commutative and associative laws of Boolean algebra with examples and

simplify A+A'B=A+B. [2+2]
b) Implement Excusive OR gate by using NAND gates only. . t4]
Simplify 21,2,3,8,9,10,1 1,13,14+d(0,4,7,12) by using K-Map and write its standard
product of sum (POS) expression. [4+3]
How do you design 32:1 Mux by using multiplexer tree? Implement logic function
Y =Y m(0,1,3,8,9,13,15) by using suitable multiplexer. [4+3]
Realize a full-subtractor using suitable demultiplexer and standard getes. [6]
Design a simplest logic circuit 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. | (71
Draw ripple decade counter and sketch its timing diagram. [5+2]
Draw 2-input TTL NAND gate and explain its.-working principle. [5]
. How does second section of a digital clock work? Explain its working principle using
block diagram. [6]

. Design a sequential machine that has a single input 'x' and single output 'z'. The machine
is required to give high output when it detects the serial sequence of 011 message. Use JK

flip-flops only. [12]

k¥



24 TRIBHUVAN UNIVERSITY Bam. EQ 2060 & Laier Bitch):
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme BEL, BEX, BCT | Pass Marks | 32
2071 Shawan Year/Part [ 11/1- Time 3 hrs.

Subject: - Digital Logic (EX502)

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

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

[

. “Define digital operations. What is Excess-3 Code explain with example. ' : [2+4j
2. Define universal Gate with example. Realise Ex-OR Gate using NAND gate only. [1+4]

3. Simplffy the following using K-map and realize the simplified résult with NAND gates
only. . [3+3]
> (2,57.81013)+d(0,614,15)

4. Implement following combinational circuit with multiplexer. _ . 4]
F(A,B,C,D)= Zm(1,3,4,1 1,12.13,14,15)

5. Using seven segment display decoder realize the logic circuit for segment ‘v, ‘¢’ and‘d’. [51
6. With neat and clean diagram explain the operation of adder-subtractor circuit. 4]
7. Explain the operation of positive edge triggered RS flip-flop with circuit diagram, trust
table and excitation table. [2+8]
8. With clear circuit and timing diagram, explain the operation of parallel in Serial out shift
register. v 8]
9. Design Syﬁchronous MOD-12 counter using T-flip-flop. 8

10. Design a sequential machine that can go through 2-bit gray code combination of states.
The machine changes its state when serial input is one and remains in same state when
input is zero. The machine produces output one when it passes through all states and

finally goes back to initial state. (use JK flip flop) (10]
11. What are the characteristics of TTL circuit for logic high and low level? Explain the

operation of TTL NAND gate. [2+6]
12. Describe the operation of Digital Clock with block diagram. ' [6]

*k#
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Assume suitable data if necessary. o

a) What are the different logical operations? EXplaiﬁ
b) Explain different coding system used to represent data.
Explain the operation of NAND, NOR, XOR and NOT gates with Boolean expression
and truth table.
Simplify the Boolean funcnon in both SOP and POS and the implement usmg basic gates
only: F(A,B,C,D) = 2(01348915)
a) Design 8- to -3 line priority encoder. : .
b) Design a combinational Ioglc that produces square of 3 bit number usmg ROM

a) Implement the full adder using two half adders.

'b) Explain the workmg principle of binary multxphcation.

Explain the operation of RS flip flop showing it's logic diagram, characteristic table and
then derive its characteristics equation and excitation table.

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

8. What do you mean by Presettable Counter? Design a modulo - 12 counter using

T-Flip flop. -

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. The machine gives an output z = 1 when the input sequence of
x contains the message 0100.

10. What are the parameters of TTL? Explain the operation of 74C00 CMOS.
11. Explain the operation of digital clock with neat and clean diagram.

k¥

Bl
© 3]

-

8]
[4]
6]
3]
51

5
[4]

[1+7]
(12]

[2+6]
[4]
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v Assume suitable data if necessary.

1. Define digital IC signal levels. What is Gray Code? Explain with example.
2/. Construct the given Boolean function: F = (A+B) (C+D) E using NOR gates only.

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

the simplified circuit using NOR gates only.

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

b) Design a2 bit magniﬁide comparator.

5.+ Design a combinational logic that performs multiplication between two 4 bit numbers

using binary parallel adder and other gates.

6 raw the circuit diagram and explain the operation of

What are the drawbacks of JK flip-flop?

positive edge triggered JK flip-flop.

/ Explain the Serial in Serial out (SISO) shift registér with timing diagram.

8,

9.- Design a sequential machine that detects three consecutive Zeros from an input data

stream X by making output, Y = 1.

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

output?

11. Describe the operation of a frequency counter.

& %k %k

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

and implement

-pole

[3’+3]
(41
[4+4]
[2+4]
[4]
§o

[7+1]
[4]
[8]

[12]

[4+4]
[4]
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v Assume suitable data if necessary.

1. Define digital signal and explain Gray code with example. [1+5]
2. Prove that positive X-OR is equivalent to negative X-NOR. (51
3. a) Convert the following term into standard min term. A+B’C. (3]
b) Use K- -map method to implement the following function and also draw the reduc',d
circuit using NOR gate. (5]
F(A,B,C,D)=2m(0,2,4,6,8, 10, 15) and
d=Zn(3, 11, 14)
4. a) Realize the logic circuit of the following using 8:1 MUX. | v [41
FW,X,Y,Z)=2n(1,2,5,7,8,10,12, 13, 15)
b) When FFy is ANDed with COy what will be the resulting number? Subtract (26) 10
from (16) 10 using 2’s complement binary method. 2+2]
5. a) Differentiate between level and Edge triggering? [3]
b) Explain the operation of two bit magnitude comparator with truth table and circuit
diagram. _ : ’ (5]
6. a) Describe different typesof registers with diagram. (8]
b) Illustrate how 1011 data can be stored and retrieve in pa.rallel in serial out shift
register with neat timing diagram and truth table. ' (8]
7. Differentiate synchronous and asynchronous sequential circuits. Explain the operation of
mod-12 synchronous counter with timing diagram. [2+6]
8. a) Define state diagram and state table with example. 2]
b) Design a sequential machine that has one serial input and one output z. The machine is
required to give an output z = 1 when the input X contains the message 110. (8]
9. Draw the schematic diagram of TTL two input NOR Gate. ' (6]
10. Explain briefly the block diagram of an instrument to measure frequency. 5]

* ¥ &




GId

b) Find the trigonometric form of Fourier Series and plot the line spectrum for the
following wave form. (8]
u
AY

>
wt
. a) Plotthe asymptétic.Bbde-diagram for the transfer function: - ' . [6]
2 B
function G(S) =— s +1)
s(s® +2s+10)(s+5) -
b) In figure below, the capacitors C; and C, are initially discharged. The switch K is
closed at t = 0. Find the voltage vy(t) for t > 0. ' [4]
F .
S
&

¥

. ¢) Find the expression for Equivalent T-parameter equation if three two-port networks
are connected in cascade. [6]

* k%
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v’ Assume suitable data if necessary.

1. Typical digital thermometer use BCD to drive their digital displays. [2]
a) How many BCD bits are reqmred to dnve a3 dxglt thermometer display? _
b) What happens when 12 bits are sent to display for a temperature of 15 7°C
2. What are the next four niumbers in the hexadecimal counting sequence D9A, D9B, D9C,
DOD.....osrgeeeagennn [2)
3. Sketch for the following Boolean equation, using only NAND iogic gates.
y=AB+AC+BD. (5]
4. Determine the Boolean expression for the output, X of logic circuit showh in figure.
. Also minimize the Boolean expression for the output X using Boolean Aigebrato AB.  [4]
5. Simplify the foliowing using Karnaugh map F=ABC + BC+AB. (4]
6. Design a combinational circuit with three inputs A, B, C and three outputs x, y, z. When
~_the binary input is 0, 1, 2, 3 the binary output is one greater than the input. When the
binary input is 4,5, 6, 7 the binary output is one less than the input. (6]
7. Design a combinational circuit that takes decimal digit as input and output lines that
generates the 9°s complement of the corresponding input digit. [7]
8. What is data selector? How can a decoder be used as a de-multiplexer? Implement the
following function with MUX. F(A,B,C,D)=£(0,1,3,4,8,9,15). [1+2+5]
9. Differentiate between combinational circuit and sequential circuit with suitable examples. (5]
10. A sequential circuit has two D 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]

DA = xy+xA

DB = xB+xA
Z=8B



81d

a) Draw the logic diagram of the circuit.
b) Tabulate the state tzbie.
11. Design a 2-bit count-down counter. This is a sequential circuit with two flip-flops and one
input x. Whea x = 0, the state of the flip flops dces not change. When x = 1, the state
sequence is 11, 10, 01, 00, 11 and repeats. . (10

Construct common bus with ristate logic and explain the use of common bus. [71

—s
[

13. Draw the block diagram of 2 4 bit shift register using D flipflops. If initially all the flip-
flops output are in zerc state, prepare the stats table when the input sequence 1s 1,1,0,1,0

Draw the above shift register using J-K flip-flops only. [2+2+2]
14_ Construct a 12 hours digital clock using counters and explain its working principle. 7]

* %k
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-

A represent a vector and dgpscripe denotes a unit vector along the direction given by the

subscript.

Assume suitable data if necessary.

Transform the vector F into the cylindrical co-ordinate system. ] -

F = 103; - 83, + 63; at point P(x=10,y =3, 2 =6) 5]
Define electric dipole moment. Two uniform line charges, 8 nC/m each, are located at
x=1,z=2and at x = -1, y = 2 in free space. If the potential at the origin is 100 V, find V at

PG, 1,3). T e

State Gauss’s Law. The region y < 0 contains a dielectric material for which g, = 2.5, while the

) - A S A
region y > 0 is characterized by &, =4. Let E; = —30ax+50ay+70a; V/m, find the electric

field intensities, flux densities in region 2 and the angle 0,, which is the angle made by normal
- -

- >
component of E or D withtotal Eor D. [2+3+2+1]
Derive Poisson’s equation. Assuming that the potential V in the cylindrical coordmate system is

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

10.

11.

12.

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

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

the positive direction of dS be 3. : [1+7]

Define Ampere’s Circuital law. Determine H at P,(0.4, 0.3, 0) in the field of an § A filamentary
current directed inward from infinity to the origin on the positive x axis, and then outward to

infinity along the y axis. - [2+6)
e

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

necessary arguments and derivation for time varying fields. [3+4]

Derive the expression for electric and magnetic fields for a uniform plane wave propagating in a

dissipative medium. [4+3]

. - . A
A uniform plane wave in free space is given by Hs = (250430°)e'13502a x Y/m. Determine
._) .
phase constant, frequency of the wave, intrinsic impedance, ESatz=25mmandt= 4ps. [14+2+142]

Defme the secondary parameters of a transmission line. A lossless transmission line with

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

load Z; = 40 + j30. Find: ‘ ) [2+1+4243]
a) Reflection Coefficient

b) Standing wave 1atio on the line (SWR)

¢) Input impedance (Zin) .

Differentiate between TE and TM modes. Consider a rectangular waveguide with €, =4, p = i,

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

dominant mode. ’ [3+3]

Write short note on antenna and its types. . (2]

Hkk
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. Express the vector field A = (x-y) ayin cylindrical and spherical coordinate systems. 5}

2. Find the total charge inside the volume indicated:

pv=4xyz2,05p_sz;os¢sg,oszs3. 41
Obtain the equation of thé streamline that passes through the point P (-2,7,10) in the field:
E=2(y-1), +2x4,. : [

Given the potential field in cylindrical coordinates, V = [i 0{)/(22 +1)]pcosdV , and point
Pat p=3m, ¢ =60°z=2m, find values at P for (a) V; (b) E; () E; (d) dV/dN; (e) an;
(f) py in free space. [6]
Define gradient and laplacian function. A point charge of 16nC is located at Q (2,3,5) in

free space and a uniform line charge of 5nC/m is at the intersection of the plane x=2 and
y=4. If the potential at the origin is 100V, Find V at P 4,1,3). [2+6]

Define curl and its 'signiﬁcance in Electromagnetics. Evaluate both sides of stokes
theorem for the field H=6xy ax - 3y ay A/m and the rectangular path around the region
2 <x £5~1<y<1,2=0, let the positive direction of ds be 2,. ‘ [2+6]
Justify the Maxwéll's equation: £ B.dS=0with necessary remarks. Derive an expression

of magnetic field intensity for an infinite filament carrying a direct current using vector

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

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

B =200£30% #% &, VimFind:

S
a) Angular frequency (0)
b) Wavelength (A) and intrinsic impedance (n)
- €) Magnetic field intensity _ﬁ(x,y_,z,t) atz =8 mm and t = 6pS. '[2+2+4]




10. Define Faraday’s law. A conductor with cross-sectional area of 10 cm” carries conduction
current ~025in10°t 3, mA Given that ¢ = 2.5 x10° S/m, and & = 6. Calculate the
value of the displacement current. : [2+4]

11. A lossless transmission line is 80 cm long and operates at a frequency of 600 MHz. The
line parameters are L= 0.25 pH/m and C = 100pF/m. Find the characteristic impedance,
the phase constant, the phase velocity on the line, and the input impedance for Z;=100Q.  "[8]

12. Define dominant mode. A standard air-filled rectangular waveguide with dimensions
8.636 cm * 4.318 cm is fed by a 8 GHz carrier from a coaxial cable. Determine if a TEjp -
mode will be propagating or not. © [1+4]

13. Write short notes on antenna and its parameters. ' @

kA
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A represent 4 vector and 4, a,u,,smp, dmotes a umt vector along the dncct:on gwen by the _

subscript.
Assume smtable daIa ifnecessary.

\x\\\

\7

oL vacnapoth(Z 6 3)andvectorﬁeld A= ya,+(xy+z)ay, exprcssPandA in

- spherical co-ordinate system, ‘ S )
2. A point charge of6p.c located at ongm, umform line chatge dcnsxty of ] 80nc/m lxes along
: x-axxs and umfoxmsheet charge of25 c/m?” lies on.z =0 plane. Find Datpoint(1,2,4). ' [7]

3. Denve the expression for an electnc field mtensxty ‘due to an mﬁmtely long line charge_
~ with charge density py. by using Gauss’s Jaw. Find the volume charge density that is

associated with the field D = xy?d, + x*ydy +28; C/m?% : [443]
4. State - Qonnmnty Cequation. - Given . the  vector - cirrent  density
_j=10p° zd, 4psm2¢a’ mA/m?. Determine the current followmg outward the circular
band p=S5, 0< $<2m,2<2<28. . : BN - [2+4]

5. Dlﬁ'ermnaxe between scalar magnetic potential and vector magnenc potentlal. If a-vector
_ magnefic. potential is A = —(p?/4)d,wb/m,; calculate total magnetsc flux crossing the
surface ¢ = 1d2,l<p<2mand0<z<5m : . [4+4]~

6. 'Ihereg10ny<0(reglon1)13a1randy>0(1egmn2)hasp,-10 Iftherelsaumfonn

A magnenc ﬁcld H 58, + 63y + 73, A/min reglon 1, find B and Hin reglon 2 . 4 [sj ’

’ ,7,;" Corrcct the equanon VxE=0 for time varying ﬁeld with necessary derivation. Also
modify the equation V x H =oE with necessary argumcnts and derivation for time
varying field; o o [(3+4]

8. A mufonn plane wave in- free space is given by Hs = (2502 30°)e"f35°26 V/m

" Determine phase constant, frequency of ‘the wave,. mtnnsxc unpedanoe ES and the

' magnitide H of at z=25 mmand t=4ps. - . - [I+1+2+2+2]
9. Derive the exprwsxon for electric and magnenc f elds for a uniform plane wave
- propagating ina free space. - - [8]

* 10. A lossless transmission line is 80 cm Tong and operates at a frequency 1 GHz. The line
" . parameters are L= 0.5 pH/m and C = 200 pF/m. Find the characteristics impedance, the _
- phase constant, the velocity on the line, and the input impedance for Z;, =100Q. . [2+2+2+2]
11. Write short notes on TE and TM modes of rectangular waveguide. An air filled
" rectangular waveguide has cross-section of 2.3 cm X IG’7 cm. Calculate the cutoff .
frequenc 54 of the dominant mode (TE;q)- : S : B3)

12. Wnte short notes _,about antenna and its parameters.. - : ' B ]
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o due to these charge configurations. n
Evaluate the both sides of dxvergcnce theorem for the field D 2xyay +x a,,(:/m2 and

w

Candxdates are required to give thexr answers in their own words as far as pracucahle

" Attempt All questions.

The figures in the margin indicate Full Marks
Necessary data are attached herewith.

A represent a vector and dgypscript denotes a unit vector along the direction given by the -

subscript.
A.ssume suitable data lf necessary.

. Tiansfmm a vector field K: 4'5; —2a;— 45'; into cylindrical coordinate system at é
point P-(2, 3, 5). I8

Aplanex 2 carry a surface charge density 10 nC/m?, ‘alinex=0andz=3 carryahne
charge density 10 nC/m and a point charge of 10nC isat ongm. Calculate E at (l 1,-1)

the rectangular pa.ralleloplped formed by the planes x = 0 and 1 y 0and2,andz=0
and 3. : ‘ - m

If potemxal field in free space is V= ——schos¢ V and point P-is located at (2, 90°, 0°).

Find: @ F (b) directionof EatP () energy densnty atP. . [2+2+2]

Find the vector magnetlc field mtens;ty H in Cartesian coordmates atP (2, 1, 3) caused

filament of 12 Ampere(A) in a az direction on the z-axis and extendmo fromz=0to
z=4. _ _ (8]

Consnder a boundary at z = 0 which camies current K= ( )ay mAm. Medmm
1-(z < 0) is filled with material whose pi = 6 and medxum 2 (z > 0) is filled with material

whose ;= 4. I B; = 53, + 82; mT, find B. : 8]
Define Poyntmg vector. Usmg this deduce the time average power densny for a B
dissipative medium. [2+5]
A uniform planc wave has a  magnetic ' ﬁeld - component
_ H = 15cos (2x 10°t +Bx)ayA/m in a medmm charactenzed by o = 0, € = 4eg,
. p=pe. Find S [5+1+2]

- a) direction of propaoauon, phase oonstant [5 wavelength A, velomty Vps mtnnsm

impedancen -~

b) Magmtudc of H

c) E i : !

A uniform plane wave in air partially reflects from the surface of 2 material whose
properties are unknown. Measurements of the electric field in the region in front of the
interface yield a 1.5 m spacing between maxima, with the first maximum occurring
0.75 m from the interface. A standing wave ratio (SWR) of 5is measured Detenmne the

_ intrinsic impedance of the unknown material. o : - 18]




~

" 10.A 50 Q lossless trapsmission line is 0.4 A long. The line is terminated with a load
7y = 40 +30 Q. If the operating frequency is 3060 MHz, find ‘ . 2244
a) reflection coefficient (1) ' ' '
b) standing wave ratio () and
¢) input impedance (Zm) v

11. Explain why ‘“TEM wave doesn’t exist in a rectangular waveguide? A rectangular
waveguide has dimensions a = 1 cm, b = 2 cm. The medium within the waveguides has
g=1,p=106=1.Find whether or not the signal with the frequency of 500 MHz will

be transmitted in the TE; o mode. 24
12. What are the parameters of antenna? List out the different types of antenna you have
studied. - . [1+1]
A 1t )
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Cylindrical: VV=—4, +——2, + 23,
R T
» . 1av, 1 &V,
Sphencal:VV:—&—r-a, +;—a§;a, +;-sTn—0”5$a'
~ Curl ‘
- - cH 1\ oH, oH.)\)
Cartesian : VxH= -q“}-.l—f-—-__'!. "‘-}.(.a_}b._glj}- ,F —r_—_xa
: Aoy ¢z oz ox x o
N o8, a4 s\, 1{oeH,  oH,)
Cylindsical: ¥ xH= 128, % 'p+(.‘i’_.£_§§z_)a'.+_l_(_(9__‘_.___ﬂ .
: poy oz)" a2 & p\ o . %/ .
C o (em,sne) o), if 1 o HD x(a(r'H, a,),
Y =—— —_—— +=lire——————— G| —_—
Spherical: ¥ xH rsine( o & rmea o ) L B +
Laplacian: '

. v v Y
ian: VPV =—+—+-3
Cartesian: VAV = 25 + 5 T 5

' } 2 2
BT IRPUS I 2,_:}_3_’ ﬁ) 3_?__". 9—1
Cylindrical: VV P \P 70 + o2 507 N

) 2
Sherical: V2 =l_a_(291) ___1____".(- ?_‘I) 1 oV
Spherical: VV L + o 20 sin® 7 +

Iz ar r2sin2956?~
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Necessary formulas are attached herewith. .

Assume suitable data if necessary.

- .
Transform the vector A =44, 24, —44, into spherical co-ordinates at a point P(x = -2,
y=-3,2=4) ’ [s]
An infinite uniform line charge pL = 2nC/m lies zleng the x-axis in free space, while

_)
point charges of 8nC each are located at (0, 0, 1) and (0, 0, -1). () Find D at (2, 3, -4). [61

Define uniqueness theorem. Find the energy stored in free space for the region
2mm< r< 3mm, 0<8<90°, 0<$<90°, given the potential field V =: [2+6]
a) 292\( and ' b) ﬂ)Q-cosfi\l
I r?
Using the continuity equation elaborate the concept of Relaxation Time Constant (RTC)
N c_mu
with necessary derivations. Let J =

a, A/m® be the current density in a given

p .

region. At t = 10ms, calculate the amount of current passmg through surface p = 2m,
0<2<3m, 0<¢<2n [4+4]

State and prove the Stoke’s Theorem. Calculate the value of the vector current density: In
(Y -
cylindrical coordinates at Pg(1.5,90°,0.5) if H =£(c030.2 $)ap. [5+3]
o o , .
Define scalar magnetic potential. The region y<0 (region 1) is air and y>0 (region 2) has
- . -
b = 10. If there is & uniform magnetic field H =54, +63y +74, A/m in region 2, find B

T -
and H inregion 2. {2+6]

List out the Maxwell equations phasor form for time varying case in free space. A
conducting bar can slide freely over two conducting rails placed at x = 0 and x = 10cm.

_.)
Calculate the induced voltage in the bar if the bar slides at a velocity V =10aym/s and

e 2
B =34, mWb/m~. . [2+3]




- ..
8. A uniform plane wave in frec space is given by Hg =(250430°)e‘33§025xV/m.

__*
Determine phase constant, frequency of the wave, intrinsic impedance, Es and the

-
magnitude H of atz=25mm and t = 4ps. [14+2+41+2+2]

9. Within a certain regicn, €=10"""F/m and p=10"H/m. If B;=2x10" cos 10°t sin 10°y T
find: [3+3+2]
- :
a) Find E
b) Find the total magnetic flux passing through the surface x = 0, 0 <y < 40,
0<z<2matt=1ps

_.) .
¢) Find the value of the closed line integral of E around the perimeter of the given

surface.
10. A transmission line operating at 120MHz has R = 20€/m, L = 0.3uH/m, C = 63pF/m and
G = 4.2ms/m. Find [3+3+2]

a) Propagation coefficient (y)
b) Velocity of wave propagation on the line (v)
¢) Characteristic impedance (Z,)

11. A rectangular waveguide has dimension a = 4cm and b = 2 cm. Determine the cut-off -
frequency and range of frequencies over with the guide will operate single mode. {6]

12. Write short notes on antenna and its types. 2]

kkk
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1. GivenpointsA(p= 5, 0=70°2= 3)andB(p=2,97 30", z = 1)find: (2)
a unit vector in cartesian coordinates at A directed toward B; (b) 2 unit vector
in cylindrical coordinates at A directed toward B. 5]

2. Two uniform line charges, each 20 nC/m, are located aty = 1,z=3%1m. Find
the total electric flux leaving the surface of a sphere having a radius

- of 2m, ifitis centered atA(3, 1, 0). - , [61
3. . -Derive Energy Density in electrostatic field. : 7

The conducting planes 2x + 3y=12and 2x ¥ 3y=18areat potentials of 100
V and 0, respectively. Let €= £o and find: Q) VatP (5,2, 6);byEat P(5,2?6). n

5.  Leta filamentary current of 5 mA be directed from infinity 10 the origin on

the.positive z axis and then back out to infinity on the positive X axis. Find H
atP (0, 1,0)- : : {81

6. State Ampere’s circuital Jaw. Let the permittivity be 5 PH/m in region A

- where X <°0,.and 20 pH/m in region B where x > 0. If there is a surface

current density K = 150a, - 200a; A/m at X = 0,and if Ha= 300a, - 4002, +
500a,A/m, find: (2) [Hrals () [Eygal () Hyzh () Hxl- (10

7 State and explain the Maxwell’s equation in differential and integral form.
Also define the displacement current and depth of peneiration. (10}

-

8.  Establish the relation for Helmholtz's equation for electromagnetic wave
propagatien. 5]
9 State and prove Poynting’s theorem. (61

10. Aload Zy =80 + j100Q2 is Jocated at z = 0 on a lossless 50-Q line. The

operating frequency is 200 MHz and the wavelength on the line is 2m. (@) i

the line is 0.8 m in length, vse the Snith chart to find the input impedance.
(b) What is s? (c) What is the distance from the load to the nearest voltage
maximum?

11 An air-filled rectangular waveguide has dimensions @ = 2 €M andb=1cam.
Determine the range of frequencies over which the guide will operate single
mode (TEw)- {31

12. Write short notes on:. 3x2]

a) TE mode and TM mode
b) Antenna Properties

g

* %k




‘DIVERGENCE

3D, ap, aD.
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Assume suitable data if necessary. _ v

Assume that the Bold Faced letler represenis a vector and ns.,b;c;;ptlrepresents a unit

vector.

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

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

Let the region z<0 be composed of 2 uniform dielectric material for which ep1=3.2, while
the region 2>0 is characterized by grs=2. Let D,=-30a,+50a,+70a, nC/m? and find:-

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

¢) En2 (Normal component of E in Region 2)

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

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

Derive the equation for magnetic field intensity in different regions due to a co-axial

cable carrying a uniformly distributed dc current I in the inner conductor and -1 in the
outer conductor. '

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

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

A uniform plane wave in free space is propagating in the -ay direction at a frequency of 5

MHz. If E=200 cos (wt*+py) 2, V/m, write the expressions for electric and magnetic

fields, i.e., Es (x.y,2) and H; (x, ¥, z) respectively in phasor forms.

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

material.
- 1 4 r

[1+4]

(7]

7

[2+5]
[6)

(6]
[1+3]

(3+5]

(8]




10. Find the amplitude of the displacement current density in an air space within a large
power transformer where H=10° cos(377t+1.2566 x 10%2) ay A/m.

11. A lossless 50-Q line is 1.5A long and is terminated with a pure resistance of 100Q. The
Joad voltage is 40/60°V. Find: (a) the average power delivered to the load; (b) the
magnitude of the minimum voltage on the line.

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

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

that you have studied during your electromagnetics COurse.
Ak

[4+4]

[3+3]

(1+1]
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Expres in cartesian ‘compbnents: (a)' the vector at A(p = 4, ® = 40°, z = -2) that extends to
B(p =5, ®=-110°,z =2); (b) a unit vector at B directed toward A. - [3+2]

-
Derive an Electric Field Intensity (E) in between the two co-axial cylindrical conductors,
the inner of radius ‘a’ and outer of radius ‘b’, each infinite in exient and assuming a. .

" surface charge density ps on the outer surface of the inner conductor. An infinite uniform

each are located at (0, 0, 1). Find B at(2,3,-4)

w

line charge py = 2 nC/m lies alon,, g the x-axis in free space, while the point charge of 8nC _
[4+4]

Derive the integral and point forms of continuity equation. In a certain region,

- - -
j =3r’ cosBa,—r? sinBag A/m* . Find the current crossing the surface defined by

0=30°0<¢<2m,0<r<2. [5+3]

Given the field, 13 =~5—§1—Ma,é/ m?, find: (a) the volume charge density; (b) the
r

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

Differentiate between scalar and vector xi]agnetic potential. Derive the expression for
magnetic boundary conditions. -

State Stroke’s theorem. Evaluate both sides of Stroke’s theorem for the field
G —105in0my and the surface r =13, 0 <0 < 21, 0 < b < 90°. Let the surface have the a,
direction.

Find the capacitance of a spherical capacitor using Laplace’s equation. [6]

Write point form of all the Maxwell’s Equations in phasor domain, for perfect dielectric
material. Use these equations to derive the magpetic field component of a uniform plan

wave travelling in the perfect dielectric medxum

[3+5)

[147]

[2+6]

Let E(z 1) =1800 cos(10” nt — Bz)ax V/m and H(z,t) 3. 8cos(1071tt ﬂz)a, A/m
represents a uniform plane wave propagating at a velocity of 1.4 x10® m/s in perfect
dielectic. Finda) $ by A c)nd) pre) & . [2+1+2+2+1]




10. The velocity of propagation in a lossless transmission line 2.5 »10* m/s. If the capacitance

of the line is 30 pf/m, find: [2+2+2+2]

a) Inductance of the line

b) Characteristic impedance

c) Phase constant at 100 MHZ
'd) Reflection coefficient if the line is terminated with a resistive load of 50Q

11.What are the advantages of waveguides over transmission lines? A rectangular waveguide
has a cross-section of 2.5 cm x 1.2 cm. Find the cut-off frequencies at dominant mode
and TE (1,1) [1+4]
12. Write short notes on: Antenna properties - 12]
*k¥

e
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v
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The. —%K-) denotes a unit vector along the direction of subscnpt
ipt

v Necessarv formulas are attached herewzth
- Assume szatable data if necessary.

- : - - - ‘=
1. An uniform Electric Field Iniensity in certain region is given by E=ya,—xya, +za,.
Trzmsform this f eld vector into cylindrical co-ordmate at a point P(2 45°, 3). N &

W

A mufonn iine charge densxty of 150 pC/m liesal x = 2 z = -4 and a uniform sheet of

charge equal 1025 nC/m is placcd atz= 5 plane Find D at pomt (1,2, 4) and convert it

" to the sphema] coordmate system el - } i I 5+3]
. ' 20cos '
KX v(nven.the- petcm—mi funcnon:-V = V' in free spacc and pomt Pis iocatecx atr= *m
dv - ' S
6=60° o 30° fnd a) E., ) a—N—at P c) unit normal vector at P d) pv at P ‘ [2+1+1+2] ‘

4. Def ne Relaxatnon tzme Constzmt (RTC) Denve an exprcssxon for: R"‘C leen the vector -

current dens;t) J~10p za 4pcos ¢a¢mA/ m . Fmd the. cmcht flowing out,ward . o
_ '1hrou0h the cm,ular bandp 3 0<¢<2n 2 <z<28 ‘A N . [i+3+4] :

L - 5 Show that the vector magnetlc potcnnat can bc deﬁned in. both the regmns where J is

S equal oF non-equa] o zéro, Use: ‘the. c'mcept of’ vector magnetlc potenttal to’ derive’ tbe
. Magnetxc Faeld Intensnv due to an ;nf mte cment carrymg ﬁlamem carrymg DC cun‘ent

“6. - State Stoke s theorem vaen the ﬁekd H =—-cos( ¢) a, -sm(¢)a° A/ m, evaluate both
: '31des of Stroke s. theorem for the path fOnned by the mterscctxon ‘of. the cyhnder p= 3 and .-
‘the plane 7= 2 andfot the suﬁace dcﬁned by p 3 0< z<2 andz 0 0 <p< < 3. [1+7]~:‘?"~ .
v : \- ) —)4 . +
- 7. State Faradaya. Law" Correct the : equatxon : -VxH = Jwith nccessgry argumems and
R 'denvanon for: tl_egt varying ﬁeld = : S
8 Denve the expressxons for reﬂecnon coefﬁment;_and tran ss 1;_ ’eoeﬂiéient for. .the_

: Vreﬂectxon of umfonn ‘waves at normal mcxdence 1; '

[3+5].- '*“f_;

o |




9. At 50 MHz, a ]ossy dielectric material. is charactenzed by €.= 3.6, p = 2.1pg and
c=0.08 S/m.If E =6 an/m Compme [2+2+4]

a) Propagation-Constant
b) 'Wavelength

c) H

10. State the condition for Jossless transmission line. A lossless transmission lme is 80 om
long and operates at a frequency of 600 MHZ. The line parameters are L=0.25uH/m and-
C =100 pF/m. Find a) charactensncs 1mpedance b) phase constant c) phase ve]ocxty [1+2+3+2]

11. Differentiate between Transrmss:on line and wavegmde Consider a rectangular
waveguide with €, =2, p, = 1 with dimensions a = 1.07 cm, b= 0. 43 cm find the cut off

frequency for TMp mode and the dominant mode T [1+4]
12. Write short rotes on antenna and its parameters. o B
‘. * k3% ‘ .

e e e e e i bttt el

B s
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jrepresenls a vector and '?W denoles a unit vector along the direction given by the subscript.

- Assume suitable data if necessary.

Convert the vector F=F, ax+F, ay+F,a; toboth spherical coordinate system. [5)

Find the electric field intenéity in all three regions due to an infinite sheet parallel plate
capacitor having surface charge density ps ¢/m® and -ps c/m? and placedaty =0andy=b
respectively. Let a uniform line charge density, 3 nC/m, at y = 3; uniform surface charge

density, 0.2 nC/m? at x = 2. Find I?Jat the origin. [4+4]

What is dipole? Derive the equation for potential and electric field due to dipole at a
distant point P. - [1+6]
Derive Poisson's equation. By solving Laplace's equation, find the capacitance of a
parallel plate capacitor with potential difference between the plates equals V,. : [1+5]

’ - 2\ i - )
Verify stoke’s theorem for the field H =( I?r e)aﬁ 54rcos®a, A/m in free space for the
. sin

conical surface defined by 6 =20°,0 < ¢ <2, 0 <r<5. Let the positive direction of
ds be a,. 4 } : [8]

Consider a boundary at z = 0 for which §| =2;x_3;y+;z mT, p, =4 ‘pH/m (z> 0),

p2=7 jH/m (z<0) and K =802, A/matz=0.Find B, B | 8]

Explain how Ampere's law conflict with continuity equation and how it is corrected?
Derive conduction and displacement current in a capacitor. ‘ [4+3]

Derive the expression for electric and magnetic fields for a uniform plane wave
propagating in a perfect dielectric medium. [5+3]. -

A 9.4 GHz uniform plane wave is propagating in a medium with € = 225anp,=1.If the
magnetic field intensity is 7 mA/m and the material is loss less, find [1+1+14+2+2]

i) Velocity of propagation

ii) The wave length

iii) Phase constant

iv) Intrinsic impedance

v) Magnitude of electric field intensity




ey i et

10. A lossless line having an air dielectric has a characteristics impedance of 400 Q. The line
is operating at 200 MHz and z,, =200-j200Q. Find (a) SWR (b) Zy, if the line is 1 m

long; (c) the distance from the Joad to the nearest voltage maximum. ' [2+4+2)

11. Differentiate between transmission line and waveguide. A rectangular waveguide having

cross-section of 2 cmx 1 cm is filled with a lossless medium characterized by €=4¢, and
i, =1. Calculate the cut-off frequency of the dominant mode.

12. Write short notes on antenna and its properties.

k%

DIVERGENCE
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. l af ,ov 1 ay) 1 Y
VY = —| P2 g YT
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[4+2]
2
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'.?represents a vector and ?w denotes a unit vector along the direction given by the subscript.

Assume suitable data if necessary.

Express a scalar potential field V =x? +2y? +3z? in spherical coordinates. Find value of
V at a point P(2,60°,90°). [3+2]
Derive the expression of Electric field intensity due to a line charge using Gauss Law.

Find Electric flux density at point P(5,4,3) due to a uniform line charge of 2 nC/m at
X =35, y =3, point charge 12 nC at Q(2,0,6) and uniform surface charge density of 0.2

nC/m’ atx =2, fa+4)

State the physical significance of divergence. Derive the Divergence theorem. Given the

potential V= l—gsinecosq;; find the electric flux density B at (2,;:—,0]. [2+4243]
T Z

Derive Laplace's equation. Find the capacitance of a co-axial cable using Laplace's
equation. [1+5]

State Ampere's circuital law. By using Biot Savart's law, derive an expression for

=Y
magnetic field intensity (HJ due to an infinite length filament carrying a direct current 1. [2+6]

Flux density at medium with uy = 15 is By =1.2a, +8a, +4a,T. Find B,H and the angles
between the field vectors and tangent to the interface at second medium, if second
medium has p, = 1, and interface plane is z=0. [3+2+3]
State and derive the expression of motional emf (electromotive force). Consider two
parallel conductors placed at x =0 and x = 5 cm in a magnetic ﬁeld_é = 62; mWb/m?. A
high resistance voltmeter is connected at one end and a conducting bar is sliding at other
end with velocity ;=18;y m/s. Calculate the induced voltage and show the polarity of
induced voltage across the voltmeter. [1+3+3]

What is standing wave? Derive the equation of Electric field and Magnetic field and SWR

of standing wave? [1+7]




- -\

9. An EM wave travels in free space with the electric field component E=(]5ay—5a,)
\

COS(mt—3y+52)V/ m . Find (2) ® and A (b) the magneti;: field component. [2+2+43]

10. A 50Q lossless transmission line is 30 m long and is terminated with a load
Z, =60+ j40Q. The operating frequency is 20 MHz and velocity on the line is
2.5x10% m/s. Find [2+2+4]
i) Reflection coefficient
1) Standing wave ratio
iii) Input impedance

11. Explain TE and TM modes? Consider a rectangular waveguide with er = 2.25 and , = 1

with dimensions a = 1.07, b = 0.43. Find the cut-off frequency for TM;, mode and
dominant mode. . [2+4]

12. Write short notes on antenna and its type. [21
%%k




