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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]
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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]
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[

. “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
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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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Necessary tormulas are attached herewith.

Assume suitable data if necessary.

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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Cartesian:  V.D =%+ =L a‘;"

: a0 o T 190Dy | 13D,
Cylmdncgl. VD=~ % oo +

1 a(rZD,) 1 2 (Dgsin6) 1 0D¢

Spherical:  V.D = 2 ar  rsin6 a8 rsin@ d¢

~ GRADIENT

Cartesian: Vv = 7 &% + E;ay + 5%

Cylindrical: Vv = 2p 3P + —%% 5,3z

. v 1 aV——- ,__1 oV —
Spherical: . Vv =—-ar + rae20 t rsing 9g ¢

LAPLACIAN

] v o%v %y “
. oyy =2, 0y
Cartesian: Vv =_—+ oy | o

indrical: V2v=219(p2¥) 18, 2 -
~ Cylindrical: Vv—-pap Pas +pza¢2+azz

1 w2y 1@ ( ZQ) 9 1Py
Spherical: Vv r2 or r ar +rzsin936 Sme +rzsm296¢2

CURL

ay +

aH, OHy\_, aHy 91'!}.) — aﬂy aHx) —

Cartesian: VX H= (_a_y' T2 )% T\ T o

H o= (102 _ Mo\ (9Mp 3Hg)_. 1 (3(pHe) _
Cylindrical: VX H = ( T ( F - Z) ( =
dz dz P ap

r \sin6 d¢

Sphencal: VXH==—2{—F0 b

1 d(Hy sin @ 0He\— , 1/ 1 JH d(rH —_—
((¢ )_ G)a ( ____l'_(¢) a9+

1 (6(ng) _
r

ar

ko %



. . o
12 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING | Level ' BE Full Marks | 80
Examination Control Division | Programme | BELBEX, BCT_| Pass Marks | 32
' 2074 Chaitra Year/Part [1I/1. ‘ Time 3 hrs.

Subject: - Electromagneﬁcis, (EX503)

¥ Candidates are required to give their answez's in thelr own words as far as prachcable
v 4ttemptAIl questions. :

v The fis igures in the. margin mdzcate J_’gl_!_]i_@g_k_?

Y

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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[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
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v 4 represent a vector and am and a sbscripe denoles a unit vector along the direction
- given by the subscript.
v’ Assume suitable data if necessary.
1. Define a vector field. A field vector is given by an expression
- i - -» A
A =——————————(X a +ya+ za,), transform this vector in cylindrical coordinate
system at point (2, 30°, 6) [2+3]
2. Given the flux density D =(2c0s8/r)a, +(sin®/r*)a, C/m’, evaluate both sides of the
divergence theorem for the region defined by 1<r<2,0<0< %,0 << % (81
3. Define electric dipole and polarization. The region z < 0 contains a dielectric material for
which &,=2.5while the region z > 0 is characterized by ¢g,=4.Let
B —_30a.+50a,470a,V/m.Find: () E2 () D:» () polarization in
region 2 (if;). | [24242+1 +1]
4. State the uniqueness theorem and prove this theorem for Laplace's equatlon {1+35]
5. A current density in certain region is givexi as: J =20sinBcos¢ a, +—a¢ A/m’?, Find: [5+3]
T
i) The average value of J, over the surface T=1,0<0<r/2,0<d<n/2
o Op,
i) —
) ot
6. Show that Vx E 0for static electric field. The region y<0 (Regxon 1) is air and y>0
(Region 2) has = 10. If there is 2 uniform magnetic field H Sa +6a +7 azA/mm :
region 1, find Band H in region 2. [2+3+3]
7. Find the amplitude of the dlsplacement current density in a metallic conductor at 60 Hz, if

=g, =},,0= 58><107 /m, and ] = sin(377t— 117lz)a MA/m?. [5]



8. Explain the phenomena when a plane wave is incident normally on the interface between
two different Medias. Derive the expression for reflection and transmission coefficient. {81

9. A uniform plane wave in non-magnetic medium has E= SOcos(l 0°t+ 2z)21, V/m . Find:
i) The direction of propagation
ii) Phase constant B, wavelength A, velocity v, relative permittivity €, intrinsic
impedance 1y .
>
iii) H {1+5+2]
10. Determine the primary constants (R, L, C and G) on the transmission line when the
measurement on the line at 1 KHz gave the following resulis: z, =710£-16°, a = 0.01
neper/m and B = 0.035 rad/m. {81 .

11. Explain the modes supported by a rectangular waveguide. Calculate the cut off
frequencies .of the first four propagating medes for an air filled copper waveguide with
dimension a=2.5cm,b=12cm. [2+4]

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

* k¥
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Candxdates are required to.give their answers in their own woids as far as practlcable

At emptAIl questions. . . o
The figures'in the margin indicate Full Marks ull Man'ts -

’Neca'sgg tables are attached ixggewztlu

— R

A represent avector and am and am denotes a unit vector aIang the dzrecmm

given by the subscript.. - SRR _
4Asswnemztabledatazfnecessary ’ S .

Exprcss the urLform vector ﬁeld F= Sa in (a) cy]mdncal components (b) sphencal .

i Aoomponents o A : |'2+3] N '

Derive the- expressron for the eIectnc field mtcnsxty due to an mﬁmtely long hne charge ,

. with uniform charge densxty pL. by using Gauss s law. A uniform line cbarge densny of

momem (_’) . A dipole . for which p 33: Sa,+10azn\.m is. Iocated at the- pomt

L 2-4). Find EatP. '_ S e [474]:
- Assuming that the potential V in the cylindrical coordinate ays'tem is function of p on]y, »

‘solve the Lapplace’s equation and derive the expression for the capacitance of coaxial . - -

L capac'tor of length L using the same solution of V. Assume the inner conductor of radms

ais at potential Vo with respect to the conductor of fradiusb. - ' S _ {6}

State and derive expression for Stoke's theorem. Evaluate the closed line integral of ﬁ
from P,(54,))to P,(5,61)to P(0,6,)to P,(0.4,)to P, using straight line segments, if

H= 0.1y" a-;+0.4x;: Alm. [14+3+4)

Define scalar magnetic potential and show that it satisfies the Laplace's equation.-Given '

* the vector magnetic potential A = —(pz / 4)31; Wb/m, calcnlate the totél fnagnetic flux

érossing the surface =12, 1 <p<2mand0<z<5m. [1+2+5]

How does Vxﬁ =J conflict with continuity equation in time varying fields. How is this
conflict rectified in such fields S {2+3]

" Derive the expression for electric and magnetic ﬁelds for a uniform plane wave
propagatmgmaperfect dxelectnc space. : T , [5+3] 1

A lossless dislectric: matenal has ¢=0 p, —I g, =4. An elecﬁomagnetlc wave_has

magnetxc fieid expressed as H —0.1cos(ot-z ,-a +0.5sin cos(c)t z)a A/m. Fnd 12+2+4]

, a) A_ngu}ar frequency (a))
- b) Wave tmpedance (TU

.'-'_C; E

A":.ZOnC/mlslocatedaty 3andz ) FmdBatP(StSl) : B [4+4] 

3 Denve an exprcssmn to cal lculate thc potenual due to a dlpole m te'ms of the dxpo!e




10. Cﬁngider a tw;—wire 40 Q liﬁe (Z,= 46@) connecting _thé source of 80 V, 400 kHz with
séries resistance 10 Q to the load of Z, =60 . The line is 75'm long and the velocity on
the line is 2.5%10% m/s. Find the voltage V,, at input end and V _, at output end of the
transmission line. - - ‘ : (81

11. Why does a hollow rectangular waveguide not support TEM mode? A rectangular air-
filled waveguide has a cross-section of 45x90 mm. "Find the cut-off frequencies of the -

.~ first-four propagating modes o e - o Q-,u;}
1? Write short notes on antenna and xtstypes S S o [2}.
. N S
D_IVERGENCE ’ o
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v Candidates are required to give their answers in their own words as far ds practicable.
v’ Attempt All questions. : o T
V' The figures in the margin indicate Full Marks.

v Neémgy formula sheet is attached herewith. . V

Y Guuseript denote a unit vector along the direction given by the subscript. .

v’ Assume suitable data if necessary. ' ;

1. Tfansfoym A=10a,-8a +6a,; atpoint p(10,-8,6) to éylindﬁcél coordingte system.

2. A line charge of 8nC/m is located at x =-1,y = 2, a point charge of 6mC at y = -4 and a

" surface charge of 30 pC/m2 at z = 0. If the potential at origin is 100V, find the potential at

P(4,1,3).
" 3. Explain the Continuity equation. The current density in certain region is approximated by

3 =(9'1)e-‘°‘ ta A/m’ in spherical coordinates. (a) How much current is crossing the
: T .

surface ‘
* r=50cm at t = 1uS? (b) Find py (r.t) assuming that p,—0 as t —>co.

4. Find the equation for Energy Density in the electrostatic field.

b))

71

[2+6)
[6]

5. Differentiale between scalar and vector magnetic potential. Derive an expression for the - -

-

maghetic field intensity (H) at a point due to an infinite filament carrjring.a direct
current I, placed on z-axis using ampere's circuital law.
6. State and prove Stoke's theorem. Given H=10sin 0a, in free space. Find the current in

a, direction having r = 3,0 <8 <90°, 0 < ¢ <90°.
7. Within a certain region, € = 10" F/m and p.= 10° H/m.

s

©If By =2x10"" coélO’tsinlO"yz;z T: (a) Use VxH=e%tE to find E; (b) Find the total

magnetic flux passing through the surface x = 0; 0< y<40m,0<z<2m,att=1pS.

" 8. Derive an expression for standing wave ratio of uniform plane wave in terms of reflection
coefficient. Find the reflection coefficient for the interface between air and-fresh water
‘(e = 81€p, 6 = 0), in case of normal incidence. ;

[2+6)

[3+5]

[4+4]

[543




9. The magnetic ﬁe]d mtensxty ( )m free space is given as,

- H(x,1)=10c0o5(10t+px)ay A/m find: : o pae
a) Phase constant (§) . - ' S
b) Wavelength _ ‘ :
o iE(x t)latp(om.zos)an =InS '

10. A 300 Q transmission line is lossless, 0.25% long, and is terminated in Zy, =500 Q. The
line has a generator with 90 Z0°V in series with 100 Q connected to the input. Find (a)

the load voltage (b) voltage at the m:dpomt of the line. [4+4]
11. Determine the cut-off frequency for an air filled rectangular waveguxde with a=2.5cm

and b= 1.25 cm for TE,; mode. v ]
12. Write short notes on: : . - [242]

a) Loss tangent

b) Antenna types and properties

¥k
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt AU questions.

V' The figures in the margin indicate Full Marks.
v' Necessary formulas are attached herewith.

v’ Assume suitable data if necessary.

A1)

@

3

*

&)

£6)-

&
®

" Express the vector field, G = (x* + y“) T(xa, + ya,) in cylmdncal
components and cylindrical variables.

Find D at the point (-3, 4, 2) if the following charge distributions -
are presetit -in- free space: -point charge; 12-n€, at-P-(2;-0;-6);

uniform line charge density, 3 "1C/m at x = -2, y = 3; uniform
surface charge density, 0.2 nC/m’ at x = 2.

Two uniform line charges, 8 nC/m each, are located at x = 1, z =2,
and at x = -1, y = 2 in free space. If the potential at the origin is
100V, find V at P (4, 1, 3).

State the Uniqueness theorem and prove that the solution of
Poisson’s equation is unique.

Write the equation of the Vector Magnetic Potential in differential
form. Using the same equation, derive the equation for magnetic
field intensity at a point due to an infinite filament carrying a
uniformly distributed dc current I.

Caleulate:the.ualue.of the usstor.current density: a).iu.cylindsical.

coordinates at Py (p=1.5, $=90°, z=0.5) if H = —2—(cos 02¢) a
' P

(b) in spherical coordinates at Ps (r=2, 6=30°, $=20°) if H =

State and derive the Stoke’s theorem.

What isan input intrinsic impedance? Derive an expression for the
input intrinsic impedance using the concept of reflection of

uniform plane waves.

sm&

.V Assume that the Bold Faced letter represents a VECtOT and Ssgpseip TEPTESENS @ UNit Vector.

88_

[5]

{71

lU

[1+6]

[1+5]

[3:3]

1431

[2+6]




&)

(10)

(11)

(12)

(13)

The electric field amplitude of a uniform plane wave propagating
in the free space in a, direction is 250 V/m. If E = E; a; and 0 =
1.00 Mradss, find: (a) the frequency; (b) the wavelength; (c) the
period; (d) the amplitude of H.

Find the amplitude of the disp}acemem current density inside a

- typical metallic conductor where f= 1 kHz, Conductivity c = 5 x

107 mho/m, dielectric constant er = 1; and’ the conduction current
density J = 107 sin (6283 t — 444 7) a, A/m’".

A 50-Q lossless line has a length of 0.4). The operating frequency
is 300 MHz. A load Z = 40 + j30 Q is connected at z = 0, and the
Thevenin equivalent source at z = -1 is 122.0° in series with Zm, =
50 + jO Q. Find:.(a) The Refiection Coefficient I' (b) The Voltage

Standing Wave Ratio (VSWR) and (c) The input Impedance Zin.

Explain why is it not possible to use waveguides at lower
frequencies? Explain the transverse electric (TE) and transverse
magnetic (TM) modes used in rectangular waveguides. ‘

Give the definition of an antenna, Explain the properties of any '
one type of antenna that you have studied during your
electromagnetics course..

¥kk

[2+2+143]

6]

[242+4°]

[2+4]

{1+1]
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Candidates are required to give their answers in their own words as far as practicable.
Attempt AU questions. '

The figures in the margin indicate Full Marks.

Necessary formula are attached herewith.

Assume suitable data if necessary.

- - - -
Transform the Vector A=yay +xa y+za. into cylindrical co-ordinates at a point

p(2,45°,5) (5]
Along the z-axis there is a uniform line of charge with pL=4n Cm™ and in the x = 1

plane there is a surface charge with p; = 20 Cm™ Find the Electric Flux Density at A
(0.5,0,0) ' [61
Define Uniqueness theorem. Assuming that the potential V in the cylindrical coordinate

system is the function of ‘p” only, solve the Laplacian Equation by integration method

and derive the expression for the Capacitance of the co-axial capacitor using the same
solution of V.

Define Electric Dipole and Polarization. Consider the region y < 0 be composed of a
uniform dielectric material for which the relative permittivity (g,) is 3.2 while the region
y > O 1s characterized by €, = 2. Let the flux density in region 1 be [2+3+3]

[2+5]

- - - - 2
Di=-30ax+50a,+70a,nC/m".

Find:

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

-
b} Polarizanicn (P)in region 1 and region 2
State Ampere’s circuital law and stoke’s theorem. Derive an expression for magnetic field

intensity {H) due to infinite current carrying filament using Riot Savart’s Law. {142+5]

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

— - 2~ .
ina certain region of space is given as H=(2p+z)a,+—a, A/m. Find the total current
z
passing through the surface p =2, /4 <@ <n/2,3 <z<5,in the a, direction.

N
State Faraday’s law and correct the equation VxE=0 for time varying field with
- o
necessary derivation. Also modify the equation VxH = J with necessary derivations for
tire varying field. [1+3+4]
Derive an expression for input intrinsic impendence using the concept of reflection of

(6]

uniform plane wav:s.

B+s]



0c¢d

9. Find the amplitude of disblacemem current density inside a typical metaliic conductor
where f = 1KHz, ¢ = 5x10’ mho/m, & = 1 and the conduction current density is

-

7 =107 sin(6283t — 444z)ay A/m’

© 10. Write all the Maxwell equatibhs for the time varying ﬁeldbpoint form ;s well as i‘ntégm-l -

form.

1i. A lossless transmission line with Zg = 50 Q with length 1.5 m connects a voltage
Vg = 601V source to a terminal load of Z; = (50+j50) Q. If the operating frequency
=100 MHz, generator impedence Z; = 30 Q and speed of wave equal to the speed of the
light. Find the distance of the first voltage maximum from the load. What is the power
delivered to the load?

ro

.~X‘.’hai_arc the techniques that can be taken to match the transmission line with
mismatched load? Explain any one.
13. Write short notes on:

a) Modes in rectanguiar wave guide
b) Antenna and ifs types

ok k

[4+4]

[2x3]
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L

! \/j// Given a point P(-3, 4, 5), express the vector that extends from P io Q@, 0, -1) in (a) :
yd Rectangular coordinates (b) Cylindrical coordinates (c) Spherical coordinates. ' [5]

-

2. Verify the divergence theorem (evaluate both sides of the divergence theorem) for the

- - -
function A = rz_ra_ r+rsinBcosgda, , over the surface of quarter of a hemispkere defined
by: 0<r<3,0<¢<n/2,0<08<n/2. - 8]
3. Given the potential field V = 100x2/(x*+4) volts in free space: [ 7]'

= a) Find D at the surface, z=0
b) Show that the z=0 surface is an equipotential surface
¢) Assume that the z=0 surface is a conductor and find the totai charge on that portion of

the conductor defined by 0 <x <2, -3 <y <0
4. State the uniqueness theorem and prove this theorem using Poisson’s equation. [2+6]
5. State Amperes circaital law with relevant examples. The magnetic field intensity is given

X+2y > 2° . -
yay+—aZ A/m. Find the total current passing
z

-
n a certain region of space as H=
z

through the surface z=4,1 <x <2,3 <y <5, in the a, direction. [3+5]

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

using the concept of vector magnetic potential. {3+5]
-7. Define displacement current. Assume that dry soil has conductivity equal to 10* S/m,
+ £=3gpand p = py. Determine the frequency at which the ratio of the magnitudes of the
: conduction current density and displacement current density is unity.’ - [2+5]
%/Derive the expression for electric field for a uniform plane wave propagating in a free
space. [7] -

- \/‘Z%State Poynting's theorem. An EM wave travels in free space with the electric field
- component E =(10a,+5a,) cos (wt+2y-4z) [V/m]. Find (a) @ and A (b) the magnetic ;
’ field component (c) the time average power in the wave. r’@ﬁf2+2_]

§" A lossless transmission line with Zy=50Q is 30m long and operates at 2 MHz. The line
T is terminated with a load Zy = (60+j40) Qi velocity (v) = 3x10%m/s on the line. Find (@)

r

the reflection coefficient, (b) the standing wave ratio and the input impedance. [272:!;3]
ﬁ/l/. Explain the modes supported by Rectangular waveguide. Define cutoff frequency and
¢~ dominant mode for rectangular waveguide. : [2+2+2]
2 Write short notes on: _ A [242]
R/ ) —

a) Anitenna ‘ypes and properties
b) Quarter ~.ave transformer
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Assume suitable data if necessary.

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

‘Simplify F {AB,CD)==x (0,2,5,3,10) + d(7,15). Write its standard SOP and implement

the simplified circuit using NOR gates only.

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

b) Designa2 bit magnitude comparator.

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

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

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

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

Design a sequential machine that detects three consecutive Zzeros from an input data
stream X by making output, Y=1.

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

Describe the operation of a frequency counter.

* %k %

(3+3]
(4]

[4+4)
[2+4)
[4]
[8)
[7+1]

(4]
(8]

12

[4+4]
4]
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F
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: spacc ﬁnd the magnetic field intensity, H. [4] .
Denve the equations to show that the electric field and the magnetic field componc' ‘;3 in same

'thesurfacedD—n/Z 1 <p$2m 0<Z<5m.
Find the boundary condmon for

Candidates are required to give. thexr answers in thexr own words as far as pracncable
Attempt All questions. v o b
The figures in the margin indicate F ull Marks.

Necessary formulas are attached herewzth

Assume suitable data if necessary.

X . - >
Givenavector field D"—z—"_
X4y

cyhndncal and Canesmn components.
Define uam»’s fame A 4:0~awal ‘cabie has inner csndxr‘tnrs of radms I,

n. Surface charge density on the surface of inner conductors is Ps.
exprestn for electric ﬁcld mtcnsxty in the region r <1 <1y,

-fine potermal field. Assummg that the po
of r only, solve the laplacian equation and derive the expressxon for the capacxtancc of a spherical
: o Lo D)

capacxtor using the same soluhon of V

2+s)

'Usc boundary Condition to ﬁnd E2 in the medlurn 2 thh boundary locatcd at pla'le =O Medlum o

1 is perfect di¢lectsic cl'aractcnzcd by e,.—Z 5, médm:n 21 is perfect dielectric cha:acten7ed by

£5=5, electric field in medxu:n 1is E, =a, +3a +3a, v/ m. (7

-»

vaen the magnem vector pcterhal '\ %'—

(1

(6]

linear matenals with permeablhhes p; and pa.
For magnenc vector potential gi

phase for the wave propagation in perfect dielectric mediwn.

Derive expressxons for reflection co-efficient and transmission ¢

incidence at boundary between two dielectric media where
ctcnzcd by permxttmty €2, permeablhty ).

permittivity €;, permeabxhty py and medium 2 is chara
oo [5H3

. Wnte down the Maxwell’

..A load impedance of_ (40+70)Q te

. Deﬁne transverse clectric and transverse magnetic m

13.

Also explain why the concept of reflection is necessary.

s equatmns in pomt and phasor form for time vaxymg fields. Define the

pointing vector. [4+2]
rmmates a ]OOQ transmission line that is 0. 31 Iong Find the
ltage at the input of the line. ’
ode of wave propagauon in wave guide. A
2 Scm. The medium within wave guide has

reflection coefficient at the load and the vo

rectangular wave guide has dimensions 2 = 4.5cm, b=

relative permittivity €=1, relative permeability u=1, conductivity ©
wave guide are perfect cérxductors ‘Determine the cut off frequen
TMq,n - [2+2+2+2] :

Write short notes on antenna and its properties.

. .
: : ¥kt

(2]

Y3y evaluate D at the point where p—2 <D=0 21t and Z~5 in both
. [5] E

outef conductor of radivs |
Use Gauss’s law to derive an |~

tential V in the sphencal coordmate system is function”. | -

Wb/ m, Calculate the tota( naancm ﬂux crossmg Il

H and B at the mucrfaue between two lSOU'OplC homogeneous

ven in cylindrical co- ordmate system as A= Sr a Wb/ min free :

o-efficient for the case c of normal
‘medium 1 is characterized by

=0 and conducting walls of
cy for the modes TE a0, and

{2+4] .. : ~ e
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v
v Attempt All questions.
v The figures in the margin indicate Full Marks:
v’ Necessary formulas are attached herewith.
v’ Assume suitable data if necessary.
- - .
1. Transform vector A = psinda, at point (1, 45°, 2) in cylindricai co-ordinate system to a
- vector in spherical co-ordinate system. [5]
3" ’F'né region X<0 is composed of a uniform dielectric material for which'eq=3.2, whilethe - -~
region X>0 is characterized by €n = 2. The electric flux density at region X<0 is
o - - - -
D, =-30a,+50a,+70a, nC/m’ then find polarization (P ) and electric field intensity
(E ) ir. both regions. [3+3]
3. Define an electric dipole. Derive expression for electric field because of electric dipole at
a distance that is large compared to the separation between charges in the dipole. [2+6]
4. Define Relaxation Time Constant and derive an expression for the continuity equation. [3+4]
5. --Derive the equations for magnetic field intensity for infinite long coaxial transmission
line carrying direct current | and retum current -I in positive and negative Z-direction
respectively. , _ 7]
6. A current carrying square loop with vertices A(O,—2,2), B(0,2,2), C(0,2,-2) D(0,-2,-2) 15
carrying a dc current of 20A in the direction along A-B-C-D-A. Find magnetic field
intensity H at centre of the current carrying loop. [6]
7. Elaborate the significance of a curl of a vector field. {31
8. Derive the expressions for the electric field Eand magnetic field H for. the wave
propagation in free space. R : {8}
9. The phasor component of electric field intensity in free space is given by
E, =(100<45°)e'j5°’ a, v/m. Determine frequency of the wave, wave impedance, H, ,
and magnitude of E at z= 10mm, t = 20ps. [2+2+2+2]
10. Write short notes on: (a) Loss tangent (b) Skin depth and (c) Displacement current
A “density.’ ’ v _ [2+2+2]
11. Explain impedance matching using both quarter wave transformer and single stub
methods. A ' ' (3+3]
12. Explain in brief the modes supported by rectangular waveguides. Consider a rectangular
waveguide with €, = 2, p= pg with dimensions a = 1.07cm, b = 0.43cm. Find the cut off
frequency for TM;; mode and the dominant mode. - T : [4+2+2]
(2]

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

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

Explain the basic concept of Object Oriented Programming. Compare C with C++. [4+4]

Define namespace in C++. What are conditions where inline function may not work?
Write a program with function that takes two arguments as reference and assign the
average of the two arguments to the greater one and return that by reference. Call this
function by assigning value to the function and display the value of both argument. What
will be the output? [2+2+4]
What do you mean by “this” pointer? Create a class with a constructor and a Destructor
and show the operation or working of constructors and destructor using appropriate
blocks. [2+6]
What are friend class and friend function? WAP to add private data of two different
classes using non-member function. [2+6]
List down the operators that cannot be overloaded in C++. Explain how a class type
(user-defined type) of data can be converted to a basic data (in-built data) type? Write a
program to compare two amount in Rupee by overloading greater than (>) operator using
the concept of operator overloading. [1+2+5]

What is the difference between private and protected access specifier? Explain multi-path
inheritance with a suitable example.

What do you mean by polymorphic class? What are different RTTI mechanisms in C++?
Write a program that shows the use of pure virtual function. [2+2+4]

[2+6]

What are the advantages of Random access over sequential access of file? Write a
program for transaction processing that write and read object randomly to and from a
random access file so that user can add and display the account information (account

number, last name, firstname, total balance)

What do you mean by templates? Write down the syntax for function template and class
templates. Write a program with a class template to represent array with member function
to sort the array elements. [2+2+4]

[2+6]

10. What are the reasons to use the exception handling mechanism? Write a program to

handle multiple exception in C++. [3+5]
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Candidates are required to give their answers in their own words as far as practicable.

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

What are the drawback of procedural programming and advantage of object oriented
programming. With a program code differentiate between procedure oriented

programming and object oriented programming.
Explain the order of constructor and destructor invocation with example. When do we use
static data member and static function in a class? Explain with example.

3. Write down the brief history of C++. Compare C with C++ with example.

Explain how function selection is done in function overloading? Where can enumerated
data types be used in C++ programming.

How do you convert one class type to another class type? Write a program to overload the
relational operators(>and==)to compare two distance objects using non-member function.
Explain multipath and multiple inheritances. Write a program to demonstrate example of
Hierarchical inheritance.

How can you eliminate member function overriding in virtual function? Consider a book
shop which sells both books and video-tapes. Create a class known as media that stores
the title and price of a publication. Then create two derived classes, one for storing the
number of pages in a book and another for storing the playing time of tape.

Explain how do you achieve random access to file? Write a program to store and retrieve
'n' records of items (item_ID, name, price, mfd_date, company ) in Inventory system.

What are the use of Function Template? Explain the case when all the template
parameters are not used in function arguments. Write a program that illustrates the

overloading of two function template.

10. Explain exception along with exception handling mechanism. Write a program to

demonstrate example of rethrowing exception.
k¥

[3+5]

[4+4]
[4+4]

[5+3]
[3+5]

[3+5]

[2+6]

[3+5]

[2+2+4]

[3+5]
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" in brief.

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.

Is Object Oriented Programming is better than Procedure Oriented Programming? If yes
support with appropriate statements. Explain the features of object oriented programming

[3+5]
Define constructor and destructor. Explain different types of constructor with suitable
example.

How do you comparc C and C++? Explain different components (Lexical elements) of
CH++.

How does an inline function differ from a pre-processor macro? What is the main
advantage of passing argument by reference? Illustrate with a suitable program.

Explain the rules of operator overloading in C++. Write a program to concatenate two
user given string using the concept of operator overloading.

Explain the need of virtual base class with example. Write a program to show the order of
constructor invocation in multiple inheritance.

Explain the need of virtual function with suitable example How dynamic cast and typeld
operators are used to achieve RTTI?

Discuss about classes for file stream operator with a suitable block diagram. Wnte a
program to write the information of students in a file. And also display their details in

[2+6]
[4+4]
[3+5]
[3+5)
[4+4]

[4+4)

console. (3+5]
Explain how default arguments are used in template. Define class template and all of its -
[3+5]

function members with suitable example.

10. How is exception handling better than conventional error handling? Explam how multiple " : .
+51

exceptions are handled with a suitable example.
ok ek
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v The figures in the margin indicate Full Marks.
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"1 What the advantages and disadvantages are of object oriented programming? What are
the features of OOP? [4+4]
2. What are the properties of Constructors? What are the differences between copy -
constructor and assignment operator, explain. “A friend function is not a member of any
classes but has full access to the members of class where it is declared as friend”, justify
this statement with appropriate example. ‘ : [2+2+4]
3. Explain the need of C++ language. Explain the features of C++language. {3+4]
4. Define inline function with suitable example. Explain the usage of ‘new’ and ‘delete’
operators for dynamic memory allocation. [4+4]
5. Why do we use operator overloading in C++? List the operators that canmot be
overloaded. Write a program that converts object of Celsius type to object of Fahrenheit
type. ' [2+2+4]
6. List rules of operator overloading. Write a program to add two time objects using
operator overloading. . _ : [4+6]
7. Explain virtual function with appropriate example; What do you mean by Run Time type
Information? Explain. ' : {4+4]
8. Why use file handling? Write a program in a file of student to add the record, list the
record, search by roll number and delete the record. ‘ [1+8]
9. Define class templates with example. Write a program to demonstrate example of

function overloading with function template and normal function. [2+5]

10. How is exception handling better than conventional error handling? Explain the exception

handling mechanism in C++ with example. - [3+4]

*%¥%
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Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

What are the limitations of Procedure Oriented Programming? Explain features of C++.

[2+2+4)
Can we have more than one constructors in a class? If yes, explain the need for such a
situation. Write a program designing a class called midpoint to find mid-point between
two points by returning object from member function using this pointer.

Why 1s namespace required? Explain how namespace is created and used in program with
a suitable example. How is reference variable used for pass by reference? Explain. [ 1+4+3]

[3+5]

Explain how the use of default argument supports the function overloading with suitable
[4+4]

example. Define inline function with its merits and demerits.
Define operator overloading. What are the rules of operator overloading? How do you
overload unary operator? Explain with example. [1+2+5]

What are the different forms of inheritance? Give an example for each. Write a program
which contains a base class that ask.the user to enter a complex number and make a

derived class that adds the complex number of its own with the base. Finally make third

class that is friend of derived and calculate the difference of base complex number and its
[3+5]

own complex number.
Define virtual function with suitable example. Explain how dynamic_cast and typeid
[5+3]

operators are used to achieve RTTI.

Write short notes on file access pointers and their manipulators. Write a program to make
simple library management system of a college. Your program should store and retrieve

the information (Book Name, Book ID, Number of books and purchase date). [3+5]

Briefly explain importance of function template and class template with suitable example.
Write a program to create a derive class which is a template from a base class which is
also a template with additional template parameters in the derived class than that of the

base class.
What is the advantage of having exception handling in the program? How are multiple
exceptions handled? Explain about Catching all exception in exception handling

mechanism. [2+3+3]

[4+4]

* %k %
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1.

2.

What are benefits of object oriented programming over procedural language?
Compare C++ with C. List out the features of C++.

‘What is a constant function? What is its relation with constant object? Write a
meaningful function that shows the use of constant object and constant function
along with use of const cast operator.

What do you understand by default arguments? How can you relate default
argument function with function overloading? Write a program to find volume of
different shapes using function overloading.

What do you mean by operator overloading? Write down its syntax. Write a class
that represent the distance class and overload ++ and -- operator to increment and
decrement distance. :

Explain the need inheritance in programming? Explain various forms of
inheritance. Write a program to create a derived class by inheriting two base
classes with same function names. Your program should be complete and
meaningful. '

What is the purpose of stream manipulation? Explain different file modes that are
used in opening the file. Write a program that will copy the content from one file,
change the case of letters to upper case if they are in lower case and store in next
file.

What do you mean by polymorphic class? What are different RTTI mechanisms
in C++? Write a program that shows the use of pure virtual function.

Why do we need class template? Write a program to create class to represent
stack data structure and use exception handling to control empty and full cases.

*k %k

[4+343]

[2+2+6]

[2+2+6]

[2+2+6]

[2+2+6]

[2+2+6]

[242+6]

[3+7)




INSTITUTE OF ENGINEERING Level BE Full Marks | 80
inati ntrol Division BEL, BEX,
Examination Control Division | programme BCT.pop | Pass Marks | 32
2075 Chaitra Year/Part II/1 Time 3 hrs.

TRIBHUVAN UNIVERSITY Exam.

Subject: - Object Oriented Programxrﬁhg (CT 501)

NSNS

Pomad
.
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Attempt All questions.
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What are the main features of Object Oriented Programming? Would you consider it
better than structured programming? If you do, what makes it better? Write down its
advantages and disadvantages. : [2+3+3]
What do mean by constructor and destructor? Explain the necessity of copy constructor
with example. Also explain order of invocation of constructor and destructor with
example. : [2+3+3]

3. What type of language is C++? Explain its features. [2+6]

9.

What is function overloading? How is pass by reference done in C++. Explain with
suitable example. [2+2+4]
Write syntax of operator overloading. Create a class called time that has separate int
member data for hours, minutes, and seconds. One constructor should initialize this data

to zero (0), and another should initialize it to fixed values. A member function should
display it in 10:45:30 format. The final member function should add two objects of type

time passed as arguments using operator overloading. [1+7]
How the function over-riding differ from function overloading? When do we face
ambiguity problem in multiple inheritance? Explain. [4+4]
What is pure virtual function? Discuss the role of virtual functions in C++ to cause
dynamic polymorphism. Show with example how it is different from the compile time
polymorphism. [2+2+4]
What are different file access pointers? Write a program to store and retrieve the
information of Client(Client ID, Account_ID, name, address and age) in Bank
management system. Also calculate the total number of clients in a bank. [2+6]
Explain function template? How do you use function template with multiple template

types? Give example. [4+4]

10. What is exception and what is the mechanism of exception handling in C++? Write a

program to illustrate the process of handling multiple exceptions. [2+6]

*okk
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Why object oriented programming is necessary in Programming? With suitable example,
explain the importance of object as function argument and returning object. [3+5]

2. What do you mean by constructor? Explain different types of constructors. Create a class
called ‘time’ with data member hour, minute, second and day. Initilalize all the data

member using constructor. Write a program to add two time object using necessary
member functions and display the result. [1+2+5]

3. Compare C and C++. Why do we need dynamic memory management? Explain the

t—
.

operators in C++ that enables dynamic memory management with example. ' [2+2+4]
4. What is Token, write its details? With example explain function overloading in object ‘
oriented programming. [3+5]

5. Explain which operators cannot be overloaded in c++? Explain how a Class type (user-
defined type) of data can be converted to a basic data (inbuilt data) type? Write a program
to concatenate two user given string by overloading binary plus (+) operator. [1+2+5]

6. Explain why inheritance is important in object oriented programmixig? With suitable
example write details on member function overriding?

7. Explain compile-time and run-time binding. Differentiate abstract base class and concrete
class. Write an abstract class of your choice and use it in a program. Your program should
be meaningful. [1+2+5]

8. Sequential and random access are two methods to access a data file. Which one do you
prefer and why? Write a program to show opening, reading objects from file, checking
end of file and closing the file. : o

9. Why template is important in C++ programming? Write a program using template to add
two numbers. Use the function template to pass integer, float and double. Display the
returned result.

10. How is exception hardling mechanism better than traditional error handling? Explain

how the exception is rethrown with a suitable program.
Kk

[3+5]

[4+4]

[3+5]

[3+5]
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What are the advantages of object oriented programming over procedural programming
language? Explain the features of object oriented programming. Write a simple program
that illustrates the object oriented concept. [2+3+43]

2. Why do we need friend function? Explain how any member function of a class can be
friend of other class with a suitable example. [2+6]

3. Explain the features of C™ What is namespace? Explain how memory is allocated and
' deleted dynamicaily for normal variable and for array in C™ with example program. [2+145]

4. Explain why default arguments are used with functions. How can a function with default
argument be implemented with function overloading? Explain with example. (3+5]

5. Define operator overloading. Write operator functions as member function of a class to
overload arithmetic operator +, logical operator ‘<=’ and stream operator ‘<<’ to operate
on the objects of user defined type time (hr, min, sec). [1+7]

6. What is Ambiguity and function Overriding? How they can be resolved? Explain each
with a suitable example.

7. What is pure virtual function and abstract class? With suitable example explain run time
polymorphism. ' '

8. Discuss about stream class hierarchy. How a file can be open in C++. Explain with
suitable example and syntax. Write a program to write the Information of 10 employee in
a file. And also display their details in console. [2+2+4]

9. Explain why do we need template. Explain the function template overloading with
suitable example.

10. Explain about all Exception Handling constructs. With suitable example explain multiple
exceptions handling in C++.

b
.

[4+4]

[3+5]

[3+5]

[3+5]
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v’ Attempt All questions.

V' The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. What are the advantages of object oriented programming over procedural programming? Describe

the characteristics of OOP.

Define namespace with its significance.

Explain how the use of default argument supports the function overloading with suitable example.

Explain the relation between constant object and constant function with example When do we use -
* static data member and static function in a class? Exemplify.

How do you convert user-defined data type to a basic data type? Write a program to overload the
relational operators to compare the length (in meter and centimeter) of two objects.

. How the function over-riding differ from function overloadiﬁg? Explain. Write a program to show the
order of constructor invocation in multilevel inheritance.

achieve RTTI.

Explain abstract class with example. Explain how dynamic cast and typeid operators are used to

Level BE FullMarks | 80

Programme gglé BEX, BCT, Pass Marks 32

Year/Part |11/1 Time 3 hrs.
[4+6)
[5+5]
[5+5]
[4+6]
[5+5])
f5+5]

What are different ios functions used in stream I/O?How they are different from manipulators? Write
a program to store and retrieve the information of patient (Patient_|D, name, address, age and type)in

hospital management system,

exception handling?

*kh

How do you use class template with multiple template type? How the exception is re-thrown during

[3+2+5]

[5+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.

What are the advantages and disadvantages of object oriented programming over
procedural programming? Briefly describe the features of C++. [5+5]

Define dynamic memory allocation. How do you use it in C++? Explain reference |
variable with suitable example. Write a program to swap two numbers using pass by
reference concept. [1+2+3+4]
Define 'this' pointer with its applications. Explain the order in which constructor and '
destructor are invoked with suitable example. ' - [5+5]
Define operator overloading. What are the rules of operator overloading? How do you
overload unary operator? Explain in detail with example. [1+2+7]
What is function over-riding? How scope resolution is used with over ridden function?
Explain the need of virtual base class with suitable example. [2+3+5]
Write short notes on the access pointer and their manipulators. Write a program to make |

simple library management system of a college. Your program should store and retrieve
the information (Book Name, Book ID, Number of books and purchase date). [4+6]

Explain the need of virtual function with suitable example. Define runtime type
information (RTTI). How dynamic cast and typeid operators are used to achieve RTTI? [4+2+4]

Explain how default arguments are used with class template with example. How do you
throw only specified exception from a function? Exemplify. [5+5]
®k ¥
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Assume suitable data if necessary.

Explain the characteristics of OOP. Write a program to create class "time" with data
members hours, minute and second. Then add two "time" objects by taking object as
argument and also returning object as argument. ' [4+6]

Why don't you use an object to call the Static Member Function, explain with example?
Why do you need to use a reference in the argument to the copy constructor? Write a
program to calculate the Perimeter of Triangle using Default and Parameterized

constructors. ' [4+3+3]

When inline function may not work? What do you understand by Default Arguments?
Write syntax of Default Arguments. Write a program to display N number of characters
by using default arguments for both parameters. Assume that the function takes two
arguments one character to be printed and other number of characters to be printed.  [2+2+2+4]

Explain the syntax of operator overloading. Create a class named City that will have two
member variables CityName (chart[20]) and DistFromKtm (float). Add member functions
to set and retrieve the CityName and DistFromKtm separetely. Add operator overloading
to find the distance between the cities (just find the difference of DistFromKtm) and sum
of distance of those cities form Kathmandu. In the main function, initialise three city
objects. Set the first and second city to be Pokhara and Dhangadi. Display the sum of
DistFromKtm of pokhara and Dhangadi and distance between pokhara and Dhangadi. [3+7]

What do you mean by function overriding and how can we access every overridden

function from the derived class object? Explain with example. Write a program to show
the execution order of constructor and destructor in multilevel inheritance. Show your

program outputs.

What are the different ios class functions and flags that are used for formatted I/O
operation? Write a program to read and write the information of 10 students in a file. Also
modify the student information according to the given roll number. [3+7]

What do you mean by Class Template and Function Template? Write down the syntax of
Class Template and Function Template. Write a program to read your Date of Birth and
display it. Your program should throw multiple exception for day, month and other values
not in range using exception class and each exception is handled by separate handler.  [2+2+6]

[5+5]

Explain different manipulator available in C++. Create class student to store Name, Age
and CRN of students. Write a program to write records of N numbers of students into the
file. And your program should search complete information of students from file
according to CRN entered by user and display it. [4+6]

sk kk
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Explain main characteristics of Object Oriented Programming. Write a program to find
the transpose of given Matrix using the concept of Object Oriented Programming. - [5+5)

Define constructor. Why constructor is needed for a class? Explain about different types
of constructor with a suitable program. [1+2+7]

Write down the significance of reference variable with suitable example. Define default
argument. Write a program to show the relation between default argument and function
overloading. [4+2+4]

Why do we need operator overloading? What are the non-over loadable operators in
C++? Write a program that will convert object from a class Rectangle to object of a class
Polar using Casting Operator. [2+2+6]

Explain the need of virtual base class with suitable example. Create a derived class
manager from two base classes person and employee. Assume suitable data members in
each class and display the information. [5+5]

Explain about stream class hierarchy by highlighting the different ios flags and their
usage. Write a program to make billing system of a department store. Your program
should store and retrieve data to/from files. Use manipulators to display the record in
proper formats. [3+7]

Why do you need Virtual Destructor? Explain with example. Write a program having
Polygon as an abstract class with Length and Height as its data member. Create derived
class Rectangle and Triangle. Make Area () as pure virtual function and redefined it in
derived class to calculate respective area. [4+6]

Define function template and class template with respective syntax. Write a program to
find the square root of given number. Check the validity of input number and raise the
exception as per requirement. [5+5]
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Assume swtable data zf necessary.
What is data abstraction? Compare it w1th encapsulanon in C" Wlth smtable cxample
explain the concept of class in C* ' [2+2+6]

What is the advantage of C™ over C? Wxth sultabie example explain dynamic memory
[4+6]
What is a default argument7 What are the advantages and dlsadvantages of using inline -
function? Write a program to calculate and display the cube of integer, float and double
number using funcnon overloading (passing smgle argument to function). [4+3+3]

Wntc down syntax of operator overloading for various cases. Develop a program using a _
class to with 3x3 matrix as a data member. Overload the * operators so0 as multlply two
matrices. _

What is difference between overloading and overriding? With suitable cxample explam

[3+7]

[4+6]

~ hybrid inheritance.

Discuss about stream class hierarchy. Write a program- for transaction processing that

" write and read object randomly to and from a random access file so that user can add,

update, delete and display the account information (accountnumber, lastname, firstname,
totalbalance) _

Explain the reason for member function over-riding when usmg virtual function. Bxplam
RTT! using dynamic cast and typeid operators with suitable examp]e :
Explain class template with suitable example. How do you handle multiple exceptions in
C*? Explain with example.

3+7]
[5+5]

[5+5]

*k*
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1. What is Object Oriented Programming? What are the drawbacks of Procedure Oriented

Programming? List down the features of C++. Write a program with a class to represent.-
distance with fect and inches members . The class should have memberfunctions to read

and display the data members and member functions to add and subtract two distances: [1+4242+5)

2. What do you mean by namespace and what is its use? Explain about returning a variable from a
function by reference with an example. £xplain about function overloading with an example.

3. How do you dynamically allocate objects and object arrays in C++? Explain about constant -
member function and constant object with an example. Write a meaningful program to illustrate
the use of copy constructor and destructor. ' .-

4. List the operaors that cannot be overloaded in C++. Explain about explicit constructor with an
example. Write a program having a class to represent money. The class should have two integer
members to represent rupees and paisa. Overload + and — operators for adding and subtracting
the objects. Then, overload >, <, == and I= operators for comparing the objects.

3

5. What do you understand by protected access specifier? Explain about the different forms of
inheritance. Define a ciass named Course. Derive three classes from this class named:
Mathematics, Science and Engineering. Then, derive two classes from Science named: Physics
and Chemistry. Define data members and member functions as appropriate. lllustrate the
concept of member function overriding and accessing overridden member from the derived
ciass in your program.

6. List any four formatting flags of ios class with their usage. Explain with an example how a non- .
parameterized user-defined manipulator can be defined. Write a program for managing a simple
library database. The information to be stored in the database are book id, book name,
borrower’s id, borrower’s name, issue date and due date. Your program should have features to
add a record, display all the records and display a set of records corresponding to a particular
borrower's id or a particular borrower’s name.

7. What are pure virtual function and abstract class? How is dynamic_cast used? Write a
meaningful program to illustrate overloading of a function template with both a normal function
and a function template.

3. What are class templates? What do you understand by rethrowing an exception and catching all
the exception? Define a class to represent time. It should have a member function to read time
from the user and a member function to display the time. The function to read time must raise
an exception if the user enters invalid values for hours, minutes or seconds. The exception
thrown should contain arguments. The exception should be handled outside of the member

function of the class.

ST 3

£

[2+4+4]

f1+4+5)

[1+3+6]

[1+3+6)

{1+3+6]

[2+3+45) -

r

(1+4+5] -
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What are the benefits of object oriented programming over procedure oriented
programming? Describe the features of object oriented programming. What is the task of

const keyboard? [4+4+2)
List the feature of C™*. What are constructors, write their usé and expiain using an '
example. : - [4+6]

What is dynamic memory allocation? Write a C™ program to join two strings using
dynamic constructor concept. [3+7]

What is the disadvantage of using operator overloading in C++? Write a program to
define a Class Distance with necessary data members and functions. Then overload the :
refational operators to eompare the two objects of Distance class. ' |2+8]

Whatis a protef'ted access specifier? Write a nrogram with three classes students, test and
result by using multilevel inheritance. Assume necessary data members and functions
vourself and program with input information, input data and calculate marks total and

display result.” [3+7]
List the features that are uszd in formatting the output. Explain each with example. - [10]
Why do we need virtual function? Explain with suitable example. What is pure virtual

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

xplain the importance of function template with suitable example. How default
arguments can be used in class template? What are the tas\s of try, catch and throw
block? : [4+3+3]
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. Write down the limitations of procedural programming. Compare procédural and object
oriented programming. Write program to find prime number in procedural and object
oriented ways. - [2+2+6]

2 What do you understand by friend functions and classes? Explain with example. Write a
program to add members of objects of two different classes. '
| (4+6)
3. What do you mean by namespace? Explain how namespace can be used. Write a program
that .uses pass by reference to change meter to centimeter using pass by reference along
with the namespace. _ [2+2+6]

4. Expiain the binary and unary operator overloading along with their syntax and example.
Write a program to add two matrices by overloading the + operator.
(4+6]
5. Explain the constructor and destructor invocation order in single and multiple inheritance.
Also show how a parameterized base class constructor is called when derived class object
are created: Write a program to create classes to represent student, teaching staffs and non-
teaching staffs from the base class person. Use proper members in the classes to make your
program meaningful. [4+6]
6. What do you mean by manipulators? Explain different manipulators avzilable in C++.

Write a program that stores information of a students in a file and display the file’s content
in descending order according to their marks obtained. [1+3+6]

7. What are virwal functions and pure virtual functions? Explain abstract class and its use.
. Write a program having student as an abstract class and create derived class such as
Engineering, Science and Medical. Show the use of virtual functions in this program. (2+2+6]

8. What do you understand by function template? Write down the syntax and useé of function
teraplate. Write a program that will find the sum and average of elements in an array using [2+2 +6J

function templates.
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1. Write down the limitations of procedural programming. Compare procédural and object
oriented programming. Write  program to find prime number in procedural and object
oriented ways. [2+2+6]

2. What do you understand by friend ﬁmcnons and classes? Explain with example. Wnte a
program to add members of objects of two different classes
: [(4+6]
3. What do you mean by namespace? Explain how namespace can be used. Write a program
that.uses pass by reference to change meter to centimeter using pass b, reference along
with the namespace. A i [2+2+6]

4. Explain the binary and unary operator overloading along with their syntax and example.
Write a program to add two matrices by overloading the + operator.
[4+6]
5. Explain the constructor and dcstructor invocation order in single and muliple inheritance.
Also show how & parameterized base class constructor is called ‘when derived class object
are created: Write a program to create classes to represent student, teaching staffs and non-
teaching staiTs from the base class person. Use proper members in the classes to make your
program meaningful. ‘ [4+6]

6. What do you mean by manipulators? Explain different manipulators available in C++.
Write a program that stores information of a students in a file and display the file’s content
in descending order according to their marks obtained. [1+3+6]

7. What are virtual functions and pure virtua} functions? EXp!éin abstract class and its use.
v Write 2 program having student as an abstract class and create derived class such as
Engineering, Science and Medical. Show the use of virtual functions in this program. {2+2+6]

8. What do you understand by function template? Write down the syntax and use of function
temp!ate. Write a program that will find the sum and average of elements in an array using [2+2+6]
function templates.
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What are the charactéristics of QOP? How does the'OOP differ from POP?
Using object oriented technique, write a program 10 create aclass vector
that reads intcger number. Perform vector addition by passing object as

) . . . > {3+2
argument and returns the object as resuli. A vector is 2 class with array as member.,

[e]
e
wh

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

example. [4+2+41]

Define constructor and destructor. Write down different types of
construciors with syntax. Create 2 class mdistance 1o store the values in
meter and centimeter and class edistance to stere valuses in feet and inches.
Perform addition of object of mdisiance and obiect of edistance by using
friend function.” ’ i

IR
i
[
+
(62
—

Why do we need cperator overloading? How can you overload operators
using member function and nonmember function? Write a program to overload
elational operators (==, 1=, >, <,>=, <=) to compare compiex numbers. [2+3+5]

How do different types of derivation affect the members of class? Write

down the types of inheritance. What kind of problem is encountered in

muitipath inheritance? Write down its solution with suitable example. (a7 441
. Qe AL TS

irite dowwn the different techniques for formatting /O stream with
example. Expiain the different errors encountered during file operation. [5+5}

Explain the need of virtual function with suitable example. What do you
mean by run -time type information (RTT1)? How dynamic cast and

typeid operators are used to achieve RTTI? 15+2+3]

Define class template and tunction template with respective syntax. What
are the different exception handling techniques in C++7? Explain with
approprizte example. [5+2+3 1
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Compare C and C++. Wnite down diffeiznt features of C++ with example for each. [5+5]

‘What-do you understand by the static data member and member functions? Explaia their

use in the program. Write a program that uses static member functions and static data

member [2+2+6]

~What do you understand by default arguments? Replace the funcnoﬂ with default

argument with function overloading. Write a program to find the area of triangle (when
three sides are given) and area of rectangle using function overloadmé and default
argument. [7“'-’7-l 6]
What are the overloadable operators in C++? Write down the syntax for operator
overloading in different cases. Write a program to compare the magnitudc of complex
numbers by overloading <,> and == operators [2+2

(J\
—d

Explain differsni types of access specifiers used in inheritance. Explain the case of
= . N .. . . . . . - . . ~
ambiguity in inheritance. Write a program that shows ambiguity in multiple inhentance. [2+2+§}

What do you mean by stream? Explain differeat stream class for file inpuv outpL.t Wn.e a
program to display the output in pyramid from as follows: - 2+2+6)
A
AB
ABC
ABCD
What do you mean by polymorphic ciass? What are different RT TI mechanisms in C++?

T+

Write a program that shows both RTTI mechanisms. [2+2+6]
What do you mzan by templates? Write down the syutax for function template and ciass

temptlates. Writz a program with a class template to represent array and add memier
functions to find maximum, minimum and sort the generic array. [2+2+6]
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1. a) What do you mean by resonance in RLC series circuit? Define half power frequencles ‘
and bandwidth in RLC series circuit and obtain expression for them. : [4+4]

dy i @iy g

b) For the circuit shown in the figure below, find 1, i, — ,

), e gur P T dt?
T
1=0  2#F 100

TRV iy ) 3100 o )ZmH€

2. a) Using classical method, find current and voltage across capacitor for t> 0 in the
circuit shown below. [81

b) If the switch is closed at t = 0, find the expression of current through inductor for

t > 0. Also calculate the voltage across inductor after 10 ms using classical method. 18]
30Q 20Q
_L—‘n/Nv YWV
20V =0 :%-o.s H
10V 1F
T I
3. a) Using Laplace Transform method find the expression of current and voltage across
inductor if the switch is closed at t = 0. [8]
t=0

+

1,

4

10 ' TTOOF




b) Using Laplace transform method, find the loop currents i, and i, for t> 0 in the circuit

shown in the following figure. : 8]
t=0 .
+ ( ’ 1 ( . 1
10V == 1IF 1 3 cH iy §79
. a) Find the voltage ratio transfer function of given TPN. i ’ [8]
30
L 10 1,
+ 9“’9_—" N— —<—0 +
Vi 2F L 30 Vi
2F
) —0— —0 —
b) For the transfer function below, draw the asymptotic Bode plot. 8]
6= 50(52+10)
s{s+20)(s“ +2s+225)

. a) Obtain tngonometric Fourier seties of voltage waveform shown in figure below and
plot the line spectra. (8]

D LR Ty~ L T Y

(NI PRRTRRRRY ]

b) Calculate [Y] and [g] parameters of the given circuit and also check whether the

network reciprocity and symmetry. [8]
2V,
I, 200 39 2H i I
1 ; 2.1.7+11) VR — 2
3100 l
Vi _ . % F V2
L 21, l
1 4 2.
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a)' In the circuit shown in figure below, find the value of "v", using node voltage method. (8] “f

=
.

b) In the given network of ﬁgme below, inductor L, is energized and the switch X is
closed at t = 0. When each element has following values.

R, = 10k, Ry = Sk, Ly = 2mH, L= 6mH, solve for iy,iy %,9&‘%,

&%, %, N , "
LRI VRS o1 -
a?’ at? #] ,

WiLl (09 =2AY : l .
2. a) Solve for i (t) in circuit as shown in figure below in which 3F capacitor is initially
" charged to 20 volts, 6F capacitor to 10 volts and the switch'is closed at 0. Use

classical method.

[8]

=0

RIS
——AV

©om
l | | - | ’
3 T;ov : i(;)\ 6F "\*10"

b) An exponential current i()=20 ¢™ Amp is suddenly applied at time t= 0 to a parallel
RLC circuit comprising of resistor R = 1/10Q, inductor L = 10mH and capacitor C =
2.5uF. Obtain the complete particular solution for voltage v(t) across the network, by  +
classical method. Assume zero initial current through inductor and zero initial charge

across the capacitor before application of the current.

(8]




»

3. a) The circuit below is in the steady state with the switch S closed. The switch is opened
at t = 0. Determine the current through capacitor for t > 0 using Laplace's Transform
method. (8]

b) In the network shown below, a steady state is reached with the switch K open with
V =100V, R, = 10Q, R; = 20Q, R; = 20Q, L = 1H, and C = 1pF. At time t = 0, the
switch is closed. 1) Wnte mtegrodmﬂ'etent:a.l equation for the network after switch is
closed. i) Evaluate the currents i; and iy, using Laplace transform, for t> 0. [8}

Ul

4. a) Find the voltage ratio transfer function of the two port network shown in figure

below, if port 2 is terminated with 2H inductor. , [8]
A B a

A L%-‘ il ?

vi 2/3F 27
) i

b) Define frequency response and explain how frequency response of a system can be

obtained. Draw the Bode plot of following transfer function. [8]
1
G(s) = s(140.55)(1+0.05s)
5. a) Find y and g parameters of the netwotk shown in thc ﬁgurc below. Also check its
symmetricity and reciprocity. [6]
1 1Q 1Q 12

p
b) Show that:
The overall ABCD parameter network matrix for cascaded network is the matnx
product of a ABCD matrices of individual network. 4]
¢) Find the trigonometric fourier series for the waveform shown in ﬁgure below. [6]

X (l)

AN

et




. TRIBHUVAN UNIVERSITY Exam.
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v Candidates are required to give their answers in their own words as far as prﬁcﬁd;lé.

v Attempt All questions. ,
v The figures in the margin indicate Full Morks.

- v Semi-l h is to be provided.

v Assume suitable data if necessary.

a) " Explain the phenomenon of resonance in a practical paralle] resonant circuit and
hence obtain the expression for resonant frequency. How does it differ from an ideal
circuit? . ' - : .

b) At t =0 switch changes its position from a to b. Find current and voltage of each

1.
®

element at t = 0", Also find the initial value of

first order derivatives of inductor .

voltage and inductor current.
’ T a

2. a). In the circuit shown in figure below,
the current from the battery reaches to

4Q

3H

ifmeswﬁchiscxosedanso,ﬁndmcmnewheu

500 mA. Use glassical method.
70Q

500 2

100 puF

b) In the circuit shown in ﬁguré below,

and at the same instant, current through
" time t = 0. Find out the expression for the

classical method.

capacitor C has an initial voltage V. = 10 volts
inductor L is zero. The switch S is closed at
voltage v(t) across the inductor L using .

S

8]

(8]

(8




»

3. a) Using Laplace transform method find the

current through the inductor in the network

|

shewn in figure below.
10Q
t=0 " :
—\VVWW
S
+1 - ‘
100V - - 14 1uF

b) ARLC series ci

rcuitwithR=4Q,L=1HandC=lBFisexc‘xwdbyanexponenﬁal
the circuit for t = 0 using

source of 20¢™. Find the expression of the current in
Laplace Transform. _
4, a) For the given two port network, determine the driving point impedance and voltage
ratio transfer function. :
) I; 10 1Q Iz
1(+) '[ &—o0 (1) 2
v 05F — v
. l T - OSF T ' .
O | .- ()2
b) Find the trigonometric Fouﬁer'seriesAfor the rectangular puise as shown in the
following figure. ’ . : '
Vo‘\ v(t)
_E oo LR M ilx -;,t 7 ot
6 6 e
two port network showen below.

5. a) Determine the Z and Y parameters of the

+ o AWM
1 1Q
1]
Vi 10
l ’ Y 2Va

- O—

b) For the transfer function below, dra.w th
o . 20(s+2) |
G(S)= >
s(s +5)(s? +4s +16)

* %k

e asymptotic Bode plot.

(8

{81 -

(81

(8

(81

8
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Subject: - Electric Circuit Theory (EES01)

Y Candxdatw are required to give then' answers in their own words as far as prachcab]e.

v’ Attempt All questions. .
V' The figures in the margin indicate Full Marks
v’ Assume smtable data if necessary. - .

1. a) Usmg nodal analysis, determine the current through 4Q resxstor ccnnected between
terminals A and B for the network of following figure. . -8
10 ' -

0.2Vm

b) In the circuit shown below, the inductor is suddenly disconnected from the dc supply.
Find (i) the initial rate of change of current just after switching (ii) initial voltage

* across 20Q (m) the voltage across the switch at the instant of separation of contacts. [8}
o 4 100,
o APA—
100V , S
§ 20Q ; 10H
2. a) Ina series R-L circuit with R = 1 O and L= 1H, the voltage source follows the law
v(t)= Ve™, where ais a constant. The switchis closed att=0. . 8

@) Solve for the current assuming that a* - and

(ii) Solve for the current when @ = — usmg classxcal method
b) In the network shown, the switch is closed at t = 0, with the network prevxously

- unenergised. For the element values shown on the dlagram find xl(t) and 1() by
‘ classxcal method for t >0.

a t=0 100 -

(81

10Q
. il V i2
100V 1H 1H




-

3. a) Inthe circuit shown in figure

below, a switch S is in the position 1 fora long time and
moved to position 2 at t = 0. Find the voltage across the capacitor for t > 0. Use
Laplace Transformation method. "

b) A sinusoidal voltage v(t) = 40

series RC circuit comprising

complete particular solution for current
method. Assume 3C charge across the

sin (10°% + 7/4) is suddenly applied at time t =0 to

of resistor R = 2Q and Capacitor C = % F. Obtain the

through the circuit, by Laplace’s Transform
capacitor before switching.

4. a) Find the voltage ratio trensfer function of the two port network shownbin figure
below: If the port 2 is terminated with 24 inductor. Find Zjy, o1, Y12- »

b) Draw the bode log-magﬁitude and phase plots

2§
3
for the following system
GES) _ s+3
Ts(s+ D+

5. a) For the network shown in figure below, determine Y parameter and T-parameter.

10

b) Derive the condition for reciprocity in term of inverse transmission parameter in a

TPN.

¢) Find the trigonometric Fouriér

plot the line specira-
v(H)

1

0V +----

Series of the waveform shown in figure below. Also

A0V - — -

e

it}

(8

{81

(8]

“

o
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1. a) Explain the phen(;mmon of resonance in RLC parallel circuit. Also derive the
expression for resonance frequency and draw the wave form of instantaneous voltage
and current at resonance. [8]

b)" In the circuit shown below, the switch has been closed for alongtimeand att=0 it is
opened, determine (i) i(0") (i) v(0") (it)) v(0") and (iv) I and v at
t=20ps. [8]

t=0
¥

' i
+ ‘l' + T
v §I7Q v
A b CsmH ;mg _ 00mA (- |

2. a) In the network given below, the switch K is open and the network reaches a steady
state. At t = 0, switch K is closed. Find the current in the inductor for t > 0 using
classjcal method. [8]
10Q

AAAAA

V'V VUV

+ t=0 iuL 2H

= L 10Q
b) Use Laplace transform approach to find the voltage across the capacitor V(t) fort > 0

when the switch is moved to position ‘b’ at t = 0 which was in position ‘a’ for a long
time prior to switching. . [8]

6V_+ : Ve (®

3. a) An exponential current i(t) = 2¢™ is applied at time t = 0 1o a parallel R-C circuit
shown below. Comprising resistor R = % Q and capacitor C = iF. Obtain complete
solution for v(t). Assume V¢ = 0 before the application of current. Use Laplace
transform method. : [8]

; i
(1) = 2¢> Qv

IFi




b) In the circuit shown in figure below, steady state is reached with switch S open.
Switch S is closed at t = 0. Determine current through inductor i(t) and voltage across

the capacitor v(t) for t > 0 using Laplace transform method.

2Q.

+ «5{
25V S {1t=0

-

18
i(1)

% Q

i

4. a) For the following network determine the voltage ratio transfer function. If this
network is terminated at port 2 with a 2Q resistor, find for this terminated network

y (S) and V2|(S)
9 .
T 10 0
Vi) T WF

b

o

T'/EF

ift)

AN ———o
1Q

P
!

V(1)

l

b) Obtain the trigonometric Fourier-series of the waveform shown in figure below and

sketch the line spectra.

Ax(t)

-2Te -To, 0 To

2T,

— A

5. a) For the two port network shown in figure below, find Z-parameter and T-parameter.

03V,

4Q

3T

I

Va

1(+) 0—&—-@

|

v,
021

1'(—)L

}OQ§

<

—o (+)2

Vi

|

— ()2’

b) Draw the asymptotic Bode plot for the transfer function given below.

2(5+5)

G(S)=—
S(S2 +21S+20)S +10)

*¥k

(8]

(8]

(33

(8]

8]




TRIBHUVAN UNIVERSITY - Exam. B
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Subject: - Electric Circuit Theory (EE 501)

v Candidates are required to give thcuanswexsmﬂxenownwordsasfaraspmcbcable

v Attempt All questions.

v The figures in the margin indicate Full Marks.

v Semi log graph will be provided.

v Assume suitable data if necessary. .

1. a) A 50 pF capacitor, when connected in series with a coil having 40 Q resistance,
resonates at 1000 Hz. Find the inductance of the coil. Also obtain the circuit current if
the applied voltage is 100V. Also calculate the voltage across the capacitor and the

coil at resonance. [8]
b) In the circuit shown in figure, switch is closed at t=0 with zero capacitor voltage and
zero inductor current, find the following. 8]

1) viand vy att=0+
ii) dwy/dt and dvy/dt at t=0+

- iii) dv/dt at t=0+
ST oW

=0 359

@ 50V =

2. a) The circuit shown in figure is in the steady state with the switch S closed. The switch
is opened at t=0. Determine current and voltage of all elements for t>0 using classical

method. . [8]
=0/ 20

—iM :
— 10Q
10V T 1uF %

b) Using Classical method, find the expression for current and voltage of capacitor for
£0 in the circuit shown below. i8]




3. a) Keeping the switch at position '’ for a long

at t = 0 in the circuit
voltageacroscapacitorusingl,aplace transform
R e, s

b) In the given network of figure below,
reached to steady state, before applicati

shown in figere below,

2 b

Iov—l' T F
_ 1

time, if the switch is moved to position b’
find expressions for current through and

method.-
m -

v

both the energy storing elements are initially
on of current source. The switch K is closed at

t=0. Find complete expression for voltage v(t) across the network, for 0, using

Laplace transformation.
=0

4. a) Find the input point

function for the circuit shown in following figure.

]

l
|
500 mF IQ5\')0mF

vy

MW
1Q

driving impedance, transfer impedance, and voltage ratio transfer

‘1.;' e

12y,

x(t) A
+2

b) Find the trigonometric fourier series for the waveform shown in figure below.

/

i

5. a) Draw the

0 7

/

asymptotic ~ Bode Plot
(s+5) N

H(s)

271

for the transfer function

b) For the two port network shown in figure below. Find the Z parameter and T

parameter.
L, 10 50
1 e
+ + Vﬁ( -
Vi 50Q

*k%

(8l

]

8]

(8]

(8

(8]
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AN A

a) Discuss about resonance in a circuit consisting of a practical coil in parallel with a
capacitor. Also -derive an expression for impedance and..current at resonating
frequency. ' [8]

b) In the given network of figure below, both the energy storing elements are Initially
relaxed ie. no current is flowing through the inductor and no charge is accumulated
across the capacitor before application of voltage. The switch K is closed at t=0. Find

di, di, d%, d’i
the values of iy, i3 —, —=,—=,—% att=0". 8
eSO By A 1%]

>t=§(; X IH 50
V=400 sin (100t -30%) V| ) 50 .

2. a) Using classical method, find the expression for the current supplied by the source in
the network shown in figure. Also find the time taken by the source current to reach

25 mA. | , 8]

b

= 2uF

b) Using classical method, find the expression for the current and voltage of inductor and
capacitor respectively for t>0 from the circuit shown in following figure. (8}

k
v

ils;

i




3. a) In the series R-L-C circuit shown in figure, there is no initial charge on the capacitor.
If the switch S is closed at t=0, determine expression of current and voltage for all
elements for 0. '

b) Using Laplace transform method, find the loop current i; and iz for t>0 in the figure
shown below.

g ][4

4. a) For the given two port network, determine the driving point impedance. If this
network is terminated at port 2 with 1F capacitor, find the following network function
for this terminated network, (i) Zz1(s) (i1) Y2i(s) (ii)ozi(s)

 1Q 1Q

1> A AW &g+ 2
Vi 05F —= Y Y2
18 O ke - e 22
b) Find the trigonometric Fourier series for the given waveform shown in figure below.
v(wt) 1
- V°> ___/___’\_ - __/_.”\‘ item ?,.,_: - .. - "
0 T 2 3 " ot

5. a) For the two port network shown below, find h-parameter and T° parameter. Also
Check for reciprocity of network.

b) Draw the asymptotié bode plot for the transfer function given by:
_ 64(s+2)
s(s+0.5)(s’ +3.25+64)

Fkok

G(s)

[8)

(8]

[8]

{8

(8]

(8]
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v Attempt All questions:
v The figures in the margin indicate Full Marks.

v’ Semi log paper showld be provided.
v Assume suitable data if necessary.

1. 8) What do you mean by resonance in RLC series circuit? Define half power frequencies
and bandwidth in RLC series circuit and also obtain an expression for them. (8]

b) In the given network, the capacitor C1 is charged to voltage Vo and switch K is closed
at t = 0. When R; = 2MQ, Vo= 1000V, R; = 1 MQ, C, = 10yF and C; = 20pF, solve
di, d%
f i ’. >'-l»—"2' att=0+. .
or i;,1, g (8]
=0 R

i ffqg&q=:c,

2. a Inthcnctworkshown,thc switch is closed at t = 0, with the network previously
unenergised. For the element values shown on the dxagram, find i)(t) and ix(t), by
classical method for t > 0. . [8]

100v

b) Find the time expression for current for t > 0 in RLC series circuit with R = 10 ohm,
L =1H and C=%F, if the circuit is supplied by v = 10sint at t = 0. Assume that

capacitor and inductor are initially de-energized. Use classical method. 81
3. 2) In the circuit shown in figure below, obtain an expression for voltage across the ’
inductor if the switch is closed at t = 0 using Laplace Transform method. {81

FE b




b) An exponential current i(t) = 20e™* Amp is suddenly applied at time t = 0 to a parallel
RLC circuit comprising of resistor R = 1/10Q, inductor L = 10mH and capacitor
C = 2.5uF. Obtain the complete particular solution for voltage v(t) across the network,
by Laplace transform method. Assume zero initial current through inductor and zero
initial charge across the capacitor before application of the current.

Find the voltage ratio transfer function of the two port network shown in figure
below, if the port 2 is terminated with 2H inductor.

(2s% +10s)s? +2s+10)

Find the Z-parameter and hence T~ -parameter for the network shown in figure below
also check if network is symmetrical.

Sketch Bode Plot for the following transfer function.

2y,

b) For the given waveform, find the trigonometric form of Fourier series and then plot its
line spectrum.

1

ALY

™

(8]

L]

(8

(8

(8]
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AN N N NN

()
.

a) Explam the phenomenon of resonance in RLC parallel circuit. Also derive the § '
expression for resonance frequency and draw the wave form of instantaneous voltage R
and current al resonance: 8 f

b) Obtain the value of iy, iz, dij/dt, dir/dt, d’n/dt and d%iy/df? at t = 07, if the switch is g
closedatt= 0 in the cxrcmt shown in figure below. 8] T

: . A A |
i

&0 m : 1o

L2 a) In the circuit shown i in ﬁgure below if the sthch is closed at t 0 ﬁnd the txme when
the current from the battery reaches to SOOmA Usc classxcal method S 18]

-) Find the hmeexptessxon for !°°P cm—rems for t > 0 m thc g;ven cmmt usmg classxcal'f FEETRES

3 a) Keepmg the sthch at posxtlori‘ ‘a’ for a long tlme, 1f ths sthch is: moved to posmon e
“. *b’ at t = 0 in the Circuit'shown'in figure below, find exprcmons for cm'rcnt through:f_ BT
- and voltage across capacm)r usmg ].Aplace'l'ransformmeﬂxod e 8
B RN Y ' B Lo




b) In the network shown below, a steady state is reached with the switch X open with
V=100V, R; =10Q, Rz =20Q, R; =20Q, L = 1H, and C= 1 F. at time t = 0, the
smtchxsclosed.Evaluate the currents i; andxz,usmgl.aplace transform, fort>0 [8]

= L

S

2

.'a) Find the forward voltage ratio transfer function Gyi(s) and forward transfer .
‘admittance Y2)(s) in the following circuit. - : [8]

b) Sketch theBodeP]otforthetransferﬁmctxon glvcnby ) S
H(S)= 64(s+2y[5(s’+ossxs2+3zs+64)} - B

5. a) Find transxm.,sxon .and admmance paramcter for the given’ TPN and check its . o
reclprocltyandsymmeu'y ) ) ) . A . :[8]

: b) Obtam tngonomctnc Founer series. of the waveform shown in ﬁgure below and o
. sketchthehnespectra. > L L8y
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¥ 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’ Semi log paper will be provided. '

v

Assume suitable data if necessary.

a) Describe the resonance phenomenon in RLC series circuit. Define half power points
and band width for a series RLC circuit and derive expression for them..

b) In the given network of figure below, both the energy storing elements are initially
relaxed i.e. no current is flowing through the inductor and no charge is accumulated
across the capacitor before application of voltage. The switch K is closed at t = 0.
Find the values of i,,i, di, di, d% d—zilatt=0“. |

g de A T

=0 . - 2H 100

i —
2%

10Q7 -

i
.

100V——

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

t=0')‘ﬁ YW

100 Q

00V == N
200 : ~100pF

Al

10Q ¢

b) Keeping the switch closed for a long time, if the switch is opened att=0in the circuit
shown in figure below, find expression for voltage across capacitor using classical

method of solution.

AW

1H 30 50 A
. : t=0
15V ?l;- — 104F
—.[L 60V

81|

8]

(8]

(8]
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01 - TRIBHUV AN UNIVERSITY Exam.

AR NE NN

INSTITUTE OF ENGINEERING Level | BE Full Marks | 80
Exammatmn Control Division | Programme | All (Except B.Arch) | Pass Marks | 32
2072 Xartik Year/Part [ 11/1 Time 3 hrs.
- Subject: - Engineering Mathematics Il (SH501) -
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. Marks
Assume suitable data if necessary.
a+b)® ca be | .
Provethat| ca  (b+c)® ab |=2abc(a+b+c)’ [5]
be ab  (c+a)
If A and B are two non singular matrices, then prove that (AB)' =B"'A™ [5]
Find the rank of the matrix: ' [5]
1 -1 -2 -4
2 3 -1 -1
31 3 -2
6 3 0 -7
Find the eigén values and eigen vectors of the matrix. [5]
-2 2 -3
2 1 -6
-1 -2 0

Prove that the line integral j: Fdr is independent of path joining any two points A and B

~ in the region R, if and only if, fF.d? =0 for any simple closed path C in R.
- c

(51

Evaluate I_LF; ds where ;=yz—i’+ zx}é»xyic> where S is the surface of the sphere

x%+y? +2z? =1 in the first octant.
’ OR

Apply Stoke's theorem to evaluate L(x +y)dx +(2x —z)dy + (y +z) dz where C is the
boundary of the triangle with vertices (2,0,0), (0,3,0) and (0,0,6). '

[l

State Greens theorem in plane and hence apply it to compute the area of the curve

2/3 ”13 2/3
X +y




- 8. Apply Gauss divergence theorem to evaluate jLF.nds where F=x —i’+ z;+ yzi(’ taken

over the cube bounded by x =0, x= 1,y=0,y=1,2=0,z=1.
9. Find the Laplace transform of the following:

cos2t—cos3t
- a) ____t.___— o R

b) sin’2t .
10. Find the inverse Laplace transform of the following:

1

s’ —5s+6
s+2

(s> +4s+5)°

11. Solve the initial value problem by using Laplace transform:

a)

)

X'+2x'+5x =e ' sint; x(0)=0, x'(0)=1

12. Obtain Fourier Series for the function f(x)= x—x? from -7 to 7 and hence show that:

...........

13. Obtain the half range sine series for the function f(x)=x? in the interval (0,3).
14. Graphically maximize and minimize '
Z=5x, +3x, Subjected to constraints
3x, +5x%, £15
5%, +2x, <10,%,,X, 20
15. Use simplex method to solve the Linear Programming problem:
Maximize ~ Z=15%,+10%, '
. Su?ject o 2x,+2x,<10
x,+3x%, <10

and X,,X, 20

Kk ¥

- 15]
[2.5%2]

[2+3]

3]

[5]

5]
{5

{10}




01 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE
Examination Control Division | programme g-lkmh.)(ﬁxccpl Pass Marks | 32

Fuil Marks | 80

Year/Part {II/1 Time 3 hrs.

2071 Chaitra

Subject: - Engineering Mathematics III (SH501)

AR NN

o~
.

‘:)J

.\OA

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

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

Assume suitable data if necessary.

5]

Using the properties, evaluate the determinant:
t a a’ a’+bed
i b b b+
1 ¢ ¢ ¢’+abd
d d&& &'+
Prove that every square matrix can umque!y be expressed as the sum of 2 symmetnc and a
skew symmetric matrix. .

]
[5]

Test the consistency of the systemn:
x—-6y-z=10, 2x— -2y+3z=10, 3x- -8y +2z=20

And solve completely, if found consistent.
2 21

Find the eigen values and engenvecters of the matnx 1 3 1}
1 2 2

151

0]

Using the line integral, compute the workdone. by the force

E-—-(Zx—y+2z)_i'+ (x+y-—z)—j'+(3x—2y—52)l_;)

" when it moves once around a circle x +y* =4;z=0

5]

State and prove Green's Theorem in plane.
Verify Stoke's theorem for F= (x*+y ) i- 2xy j taken around the rectangle bounded by the
linesx=ta,y=0,y=b. {51

-

Evaluate ILFn ds. where- F (2xy+z)1+y j (x+3y)K by Gauss dwergence theorem

where S is surface of the plane 2x+2y+z=6 inthe ﬁrst octant boundmg the volume V. [s1-

Find the Laplace transform of the following: [2. 5><2] .

~
>

a). te'cost

- 'b) Sinhat.cost




10. Find the inverse Laplace transform of : [2.5x2]
1
SS+1)
SZ
b) ————
) (8*+b?)?

a)

L1. Solve the differential equation y"+2y'+5y=e™'sint,y(0)=0,y’(0)=1, by using Laplace

)/ " transform. - . - [51

. Expand the function f{x) =x sin x as a Fourier series in the inter:/al -t <x<m. [s]
_><_13. Obtain half range sine series for the function f(x)=x-x’for0 <x < 1. 5]

A 14. émphically maximize and minimize A 51

z = 9x + 40y subjected to the constraints
y—-x21,y-x<3,2<x<5 )
15. Solve tt;e fé!lowing Linear Programming Problem by Simplex method: [10]
Maximize, P =20x, - 5x, '
Subjected to, 10x, -2x, <5
2x, +5x, <10and x,,zvc2 20

*F¥




0 TRIBHUVAN UNIVERSITY Exam.

AN NI NN

[V3)
h

INSTITUTE OF ENGINEERING Level BE _ | FallMarks | 80
Examination Control Division | Programme ; All (Except B.Arch) | Pass Marks | 32
2071—8__};;&&; T Year/Part |[H/1 Time 3 hrs.
Subject: - Mathematics I (SH501)
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. :
(b+c)? b’ c?
Show that: | a®>  (c+a)® c¢? |=2abc(a+b+c) [5]
a’ b (a+b)’
Prove that every square matrix can be uniquely written as a sum of Hermitian and Skew-
Henmnitian matrices. [5]
3-1 4
. : L N 0 5 8
Find the rank of the matrix by changing it into normal form: 44 [5]
1 2 4).
2 11
Find the eigen value and eigen vector of the matrix:{ -2 1 3 [5]
2 1 -1
Using Green’s theorem, evaluate f{ y3dx - x3dy) where C is the boundary of the
c ’
circlex? +y? =4. [5]
- : 5 - 227 .
Show that F(x,y,z) =y’ i +(3xy’ +¢?*) J+ 2ye** k is conservative vector field and find
_1ts scalar potential function. ‘ [5]
. — A - - - .-—)
Find the surface integral JIF.n dswhere F=xi+Yy j+zk and S is the upper half of the
sphere x2 +y2 +z2 =1. [5]
- - - -
Verify Stoke’s theorem for F(x,y,z)=(2x-y)i- yz? j—y*zk where S is the upper o
half of the sphere x* + y2 + 2% =4 and C is its boundary. [51
OR
Evaluate using Gauss divergence theorem, _
. ﬂ;‘)g ds where E(x,y, z)=x7y -;+ xy? 3+ 2xyz§ and S is the surface bounded by
the planes x = 0, y = 0, z =0 and x+2y+z =2 o
(]

Find the Laplace transform of (i) sin 2t cosh 4t (ii) te® sin 4t .



3
10. Using the Convolution theorem, find the inverse Laplace transform of =S

11. Solve the following initial value problem using Laplace transform:
y'+4y+3y =¢',y(0) = 00,y'(0)=2

12. Obtain the half range Fourier sine series of f(x) =7 -X in the range 0 <x < 7.

13. Obtain the Fourier series of f{x) = e*in0<x<2m. ‘

14. Graphically maximum Z = 5x, +3x, subject to constraints
X)+ 2%, £50,2%) +X; = 40 and x,20,%, 20

15. Solve the following linear programming problem by simplex meﬁod constructing the

duality:
Minimize: P = 21x+50x2
Subject to 3x)+7x2 2 17
2% +5x%22 12

x1,X22 0
*dk

(s” +4)(s* +1)

(5]
1l
(5]

(5
(3]

[10



o 01 TRIBHUVAN UNIVERSITY Exam.

1d

INSTITUTE OF ENGINEERING | Level | BE T Full Marks | 8
Exammatmn Control Division | Programme | All (Except B.Arch) | Pass Marks 32
Jhrs

2076 Chaitra Year/Part {II/I Time

Subject: - Mathematxus(HL{SHjol )

AN NI NN

—

Candidates are reqmrcd to give their aaswers in their own words as far as practxcable
Attempt AU questions.
The figures in the margin indicate E wll t‘v{arks'
Assume suitable data if necessary.
Using the properties of determinaat prove
(b+'¢').23 P IRPY . s~ o
b2 (c-l—a)2 b’ =2abc(a+b+c)]
| ¢? 2 (a+b)?
Prove that (AB)T = BTAT where A is the matrix of size mxp and B is the matrix of size
an
M 3 -2 1]
) P . . . 11 1 1
Find the rank of the following matrix by reducing normai form. 5 0 -3 2
13 3 -3 3]
20 17
Find the eigen values and eigen vectors of the following matrix. |0 2 -1
‘ 00 2

. B2 7. - . .. .
Prove that the line intergral [°Fdr is independent of the path joining any two points A
A pe path g any %

‘ - . - '_) - - . - .
_and B in aregion if )_.F,.T;i r =0 for any simple closed curve C in the region.
. c : ~ SR

— -

Evaluate J‘{F.n ds where F=x?i+y? j+z' kand S is the finite plané x+y+tz=1

between the cocrdinate planes.
’ OR

— — -

Evaluate [LF nds for F=yzi+zx j+xyk where S is the surface of sphere
x? —Ly + 72 = rurhieficst octant. e
Evaluate, I LF nds for F X 1—v J+(z —I)k where S is the s .,Jrface bomded by the

cvlinder x4 y =d4andtheplanesz=0andz=1

—
N
Vasal

e
)
[




¢d

8. Verify the stoke’s theorem for F=(2x-y)1} —y'zz j- yzz k where S is the upper part of

the sphere 2yl 2 =atCisits boundary. (5]
- L2 1-¢' _
9. Find the Laplace transform of {a) U siZt and (b) — 2.5x2)
. . . . - o s 2s+3 s M s
10. Find the inverse Laplace transiorm 01 @ 5—— ® 4 [2.5x2]
. s’ +55-6 s —a
11. Solve the following di fferential equation by using Laplace transform {3

Yy -2y = % ym =1, y(0)=90
12. Obtain the Fourior series for f(x)= <2 in the interval -t <X < 1 and hence prove that

o . -

< 1 | i T s
S5E=ata e 6 i3]
< 2o
. . . 2. "
13. Obtain half range s1n¢ senies for f{x) = rRx- X 10 (0, ®) (5]
14. Graphically micimize z=4%, 3% ¥ X3 15]
Subject to Xy + 2X2 raxy 212
3%, + 2% T X3 >8 and ¥,,X2,X3 20
15. Minimize Z=8%, +9x, {10}

Subjectto X, +3X; 2 4
2y Ky 23 with x,,x, 20

¥xF
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Attempt All questions.

Al questions carry equal marks.

Assume suitable data if necessary.

AR NENEN

B,

1. Using the properties of the determinant prove that: =(x+3a)(x- a)’.

[ IR
PO X
Y " o [
0

1

2. If A and B are square matrices of same order n, then show that BTAB is symmetric or
skew-symmetric according as A is symmetric or skew-symmetric.

3. Solve the following system of equation by Gauss elimination method:
2x+3y+4z=20
Ix+4y+5z=126
3x +Sy+6z=731

4. State prove Cayley - Hamiiton theorem.

2t (ii) tsin2tcos3t.

5. Find the Laplace transforms of the following functions: (i)

6. Find the inverse Lapiace transforms of the following functions:

4s+15
® $¥-25 (l) sP-5s+6 P

7. Prove the second shifting’ tbeorem If L[t(t)] F(s), then L[f{t-a) u(t—a)]- e “F(s).

Solve the following differential equation using Laplace transform:
.2
%—zy* y =sin3ty(0) =0,5°(9) =0.
t

9. Find the velocity and acceleration of a particle which moves along the curve x = 2sin3t, y
= 2cos3i, z = 8t at any time t=n/3. And hence find their magmtudes

10. ¥ V grad (x |-y’+7 —3xyz), find div V and cuer

11. Evaluate de r if F =x’i+ y3} and C is the arc of the pa;éboia y = x” in the xy-plane
from (0,0) to (1,1). R



vd

12. Verify Green's theorem in the plane fof L(W;F yl Jdx + xzdy where C is the closed curve
of the region bounded by the straight line y = x and parabola y = X,

13. Evaluvate ;{ L;:as where ; = yz§ + zx} + xyfc and S is the surface of the sphere
x2+y*+z°=1 in the first octant.

14. Evaiua_t‘e lm-(V. F)dv where F = Xi— yj +(z% - 1)12 for the square region in the xy planc
Y

bounded by the linesx =0,y =0,x=aandy=a.
OR

hnd -~ ~ -~ .
Verify Stokes theoreni for F ={2x~y)i —yzt j- yzzk where § is the upper part of the’
~ sphere x> +y?+z*=a’ and C is its boundary.

T—

- . - . X. .
15. Obtain the Fourier series to represent f(x) = in the interval 0 <x < 2r.

16. Obtain the half range sine series for the function f{x) = x’ in the interval0 < x <.

E X X3
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Candidates are required to give their answers in their own words as far as practicable.

Atiempt All quesnons :
The figures in the ; margm mdrcme F ull Marks

Assume suitable data if necessary.

a’ a?—(b-c)’

Find the Laplace transforms of the following functions
a) e sin3t :
B cos ai— cos bt

3
i

_Find the value of the determinant [b* b’ -(c-a)’ ¢ (]
¢ cZ-(a-b)’ a
* Show that the matrix.B® AB is Hermitian or skew-Hermittian accordirig as A is Hermitian
and skew- Hermitian. - » [5]
1 3 8
. .14 2 6 -1 . o Co
Find the rank of the matrix 3 9 reducing this into the triangular form. 5]
16 4 12 15
, , {1 0 2
Obtain the characteristic equation of the matrix A = |0 2 1 |and verify that it 1s
2 03
satisfied by A. ’ [}
Evaluate _!; F.dr, whereF =(x~y)i+(x+y)j along the closed curve C bounded by
yl=xand x’ =y {5]
- - - - - - —
Find the value of the normal surface integral “;F.nds for F=xi-y j+(z? -k,
where S is the surface bounded by the cylinder x% +y® = 4 between the planes Z=0 and
Z=1 (51
2 2 2
Using Green's theorem, find the area of the astroid x3 +y3 =a? [51
Verify stoke's theorem fer F =2y i +3x j—z2 k where S is the upper half of the sphere
x?+y?+2* =9and C is its boundary. (5]
OR
'Evaluate the voluree intergral HLde, where V is the region bounded by the surface
5 - - - 2 - ‘
x=0,y=0,y=6,2=x,z=4and F=2xzi-x j+y" k
[2.5%2]



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

11. Solve the following differential equation using Laplace transform.

-

E“;};_!_Q_Y__Zy:x given y(O)’-‘ I, y'(0)=0

ax”

12. Obtain the Founer senes for f(x) = %% in the interval - < X <7 and hence show that
vl p 1.1, " ~
__a;_i_ = -I—z-+—27 + ?4* ........ = ——6— b

13. Express f(x)=xas2 half-range sine seriesin 0 <x <2

14. Maximize Z = 4x,+5x; subject to constraints

2% + 5% <25 A
6x; + 5x2 <45 U\}Q 35 EJ/Q

x; 20 andx; >0
graphically Iz

Maximize P = 50x;+80x2
Subjectto X1+ 2X2< 32
' Ix; +4x2 < 84
x1, %220

¥

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

(5]

18]

(3]

(5]

[]‘0] .



11, Solve the linear programming problems by simplex method constructmg the duahty

'Mml.mxze Z=3x42xy
-Subject to 2x;+4x,>10
4x,+2x%,210

X224 and x,, Xz_>._0

L

51

. .'62:;, . TRIBHUVANUNIVERSITY Exam. = 3 ek ( f.'. 8 o :'
INSTITUTE OF ENGINEERING Level  |BE . - ‘Full Marks™ | 8
.  Examination Control Dmsxon. Programme | All @opnnai | Pass Marks
2069 Ashad - Year /Part: j II/1° Time, -
- . I Sub]ecl Engmeenng Mathemaﬁcs III (SH 501)
: . ¥/ "Candidates are required to give thctr answers in their own words as far as pracncable_.._
’ v’ Attempt All questions. SR S , ]
v’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary
MR Fmd the value of the determmant '
o |  hoa a? a¥bed
ST I b b®> b’+cdal
SR 1 ¢ ¢ c+dab
. I d d® d’+abe
- 3 P_rové that évcry- square matrix can be umquely exprcsscd as Lhe sum of a symmetnc and )
. _~ askew-symmetric matrices. . ' : . : 151
SO 13 =2 1 '
ot ’
3 Find the rank of matrix: : reducmg to echelon form. (5]
vl 4 12 0 -3
T ,
- [33 -3 3 J
. . ) ) 1 3 7 o
4. Verify Cayley-flamiltan theorem for the matrix: {4 2 3 [5]
’ 1 21
e 5,, Fmd the Laplace transforms of: (a) te” smt (b). E—:—c-%ét- . 51
,6/-— If L[f(t)]"F(s), then prove that LIf () ] SF(s)—f(o) [5]
\’P Use Laplaoc transform to solve: x"*2x'+5x—e sint given x(O)*O X (0) 1 [5]
. 8 Obtam the Fourier series for f(x)’x in Lhe mtcrval —n<X<A. [5]
e v 4
. ?/Obtam half- rangc sine series for e*in (0, 1). [5]
‘ _ \},G/Maxxmme Z=2x1+3x3 subject to constramts X1—X252, x1+x;,>4 and x;, xz>0 graphically. [5]
o)



12. Prove that F= (2xz +6y)1 +(6x—2yz) i -+(3x2z2-y1)k is conservative vector fieid-and

find its scalar potennal ﬁmcnon . : " B - [5)
Evaluatc fLFnds where F x2 1+y _]+Z k ‘and S is thc ﬁmte plane_x+y¥z=l
y between the co-ordinate planes. . B [5]

X2 g3 . ‘
14 Usmg Green s theorem, find the area of the hypocvcloxd h+ bz Z =L - - [5)

15. Evaluatc f LF nds where F 2x 1+ 3y j+ 4zk and S is the surface of Spbere X +y2*z =1
by Gauss dxvcrgencc tbeorem o S [5]
: . . OR

Verify Stoke’s theorem for F = 2y 1+3x j-z L where § is the upper half of the sphere
x*+y?+7’=9 and ‘C” is its boundary. . ' 5]

*dk

Uf,hdo ﬁr cl”_l_gé?]j’ ’}:':',,,nf“'-l jv,{t\{ %7'%&% éw

~/¢/~~ « ‘Q*r}m!a}f |
. : b .o [ B N S
‘,« o ' E »21%J£kz_,/é2
] e '

1o
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INSTITUTE OF ENGINEERING Level BE Full Marks | 30
Examination Control Division | programme pow ° 0 P™" PassMarks 32
2079 Bhadra | Year/Part 11/1] Time 3 hrs.

Subject: - Electronic Devices and Circuits (EX 501)

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.

ASRNENENY

What is Dec load line? Find operating point for the diode circuit graphically using load
line method. [1+4]
2. In the circuit given below the DC power supply Vcc = 10 V is superimposed with 60 Hz
sinusoid of 1 V peak to peak amplitude. Calculate the amplitude of the sine wave signal
appearing across the diode for the case R1 = 10 KQ. Assume the constant voltage drop of
0.7 V in the diode. [5]
_MA,_____

R1

RV

T—

3. Why voltage divider biasing called B independent? Design common emitter Amplifier

using B independent dc biasing method with appropriate guideline. Given parameters:

Vee =24 VDC, Ic = 1.5 mA, B = 150. [1+4+2+2]
4. What is the significance of bypass capacitor in CE amplifier? Draw the small signal

model of voltage divider bias for emitter bypassed capacitor CE amplifier circuit and find

its input impedance, output impedance and voltage gain. [2+6]
5. Explain construction and working principle of N channel Depletion type MOSFET with
the help of drain characteristics and transfer characteristics. [8]

6. Find Ip and Vps for the given circuit. Given data are Vp = - 5.5 V, Ipss = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off

region or not? [8]
°Vpp =20V
I
1.5MQ 13 P
C C?—cv
1
Vi o} ’
330kQ 1kQ TC 3
7. Draw the circuit diagram of class B push-pull amplifier. Derive its general efficiency and
maximum efficiency. [8]
8. Draw the circuit diagram of class A series fed amplifier and its corresponding
characteristic graph. And, find its general efficiency. [3+4]
9. Draw the circuit diagram of op-amp Wein Bridge oscillator. Derive its frequency of
oscillation. [2+4]
10. Draw the circuit diagram of Hartley oscillator. Derive its frequency of oscillation. [6]
11. Design DC voltage regulator using LM 317 to get 6-15V output. (6]
12. Draw standard series DC voltage regulator circuit and find its voltage stability factor (S). [4]



TRIBHUVAN UNIVERSITY Exam.
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¥ Candidates are required to give their answers in their own words as far as practxcable.
¥ Attempt All questions.

Y The figures in the margin indicate Full Marks.

Y Assume suitable data if necessary.

1. A string of three diodes is used to provide a constant voltage of about 2.1 v. Calculate the
change in this regulated voltage caused by (i) a +10% change in the power supply
voltage; (i) connection of a 1K Q load resistance. Assume i =2. 3+2]
101V

2. A zener diode exhibits a constant voltage of 5.6 V for currents greater than five times the
knee current. Iy is specified to be 1mA. The zener is to be used in the design of a shunt
regulator fed from a 15V supply. The load current varies over the range of 0 mA to 15
mA. Find a suitable value for the resistor R. What is the maximum power dissipation of

the zener diode? [3+2]
3. Design voltage divider CE amplifier (without emitter by pass capacxtor) Given:
Traosistor BC 547B having $ =295,1.=1.5mA and Vec=+9V. |

a) Is this the best Q point? Why?
b) Calculate its input impedance and voltage gain.

¢) What is the maximum peak voltage of the signal that can be applied to the input of
this amplifier to ensure the transistor is always in active region? o [5+2+43+2]

4. Draw Ebers- Moll (EM) model of BJT and write expression of collector current for active '
region. {5]




5. Find Q point and show it graphically. _ 4 [6+2]

izv
>
ész
&
—AAA—1 3| IR
5' 1oMQ T,'f;-“ * Vo
f J;_J Ipew = 6 mA
M Vaw=8V
e | E1 Vem=3V
InF
i
<

6. Explain the working of n channel DMOSFET with characteristics curves. Derive an
expression for JFET transconductance. [6+3]

7. It is required to design a class B power Amplifier to deliver an average power of 20 W to

- an 8 Q load. The power supply is to be selected such that Ve is about 5 V greater than
the peak output voltage. This avoide transistor saturation and associated nonlinear
distortion, and allows for including short circuit protection circuitry. Determine the
supply voltage required, the peak current drawn from each supply, the total supply power,

and the power conversion efficiency. Also determine the maximum power that each

transistor must be able to dissipate safely. . [14+1+2+2]
8. Derive general efficiency of series fed Class A power amplifier. f6]
9. Explain the working principle of crystal oscillator with diagrams operating in both

parallel and series resonance mode. , [4+2+2]
10. State Barkhausen Criteria for sinusoidal oscillation. Is it possible to obtain 50% duty

cycle square wave from 555 timer Astable Multivibrator? How? [2+3]
11. Explain the working of transistor series voltage regulator with current limiting element. {6}
12. Design variable DC voltage regulator using LM 317 to get (5-9) volts output. {51

* k%
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Explain the reverse brcé.k down region in zener diode. «7Zener diode acts as a voitage
reference element” Justify the statement from IV characteristic curve. ' i5]

_ A diode conducts 1mA at 20°C. If it is operated at 100°C, what will be its current? Given

data are = 1.6 and negative temperature coefficient valie =-22mVPC. {5]

Show the importance of transistor bias stabilization. Design voltage divider bias (6ommon
collector configuration) to get Iog = 1.5 mA. Assume power supply voltage vCcC =15V

and beta of transistor is 110. {3+51
Why BIT is called bipolar and FET is called unipolar device? Derive mathematically the .
transconductance of MOSFET. - [2+3]
The bipoiar junctioxi transistor parameters for the circuit in figure below are § =200 and
¥, = co. Determine the input resistance, output resistance and overall voltage gain of the
circuit. _ _ (8}
Describe the physical structure of N-channel JFET and explain its working principal and

[2+6}

characteristics clearly marking the various regions of operation.

Find the drain current (Ip) and drain o source voliage (Vos) for the following circuit.
Given parameters are: Vi=1V and k=0.5 mA/VZ., : ' (8]

— 420V

©188K0 1.85KQ

1.65K2
47¢2




-

8. Draw the circuit diagram of transformer coupled class B push-pull amplifier stage. And

find its maxisnum efficiency. Define cross over Jistortion in class B amplifier. [2+4+2]

9. Draw the circuit diagram of Quasi complementary-synmeiry class AB amplifier using

diodes. . 31
10. When are tuned amplifiers used? Draw the circuit diagram of class-A tuned amplifier and

its frequency response graph. A ’ T 23]
11. Draw Wien Bridge oscillator circuit and derive the expression for frequency of oscillaﬁqﬁ :

and gain of amplifier circuit. [1+3+2]
12. Describe the operation of precision half wave rectifier with circuit diagram. - 4

13. Why transistor series regulator lias fower efficiency? Explain the operation of voltage
regulator using band gap voltage reference. [2+5]

L b
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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.

Explain the small signal model of PN junction diode and derive the expression for its
dynamic resistance. R o .

Determine the Range of load Ry, that will maintain the zener diode load vbltage ViatSV.
Given Vs =10 V, Rs= 100 Q, Izv = 30 mA. '

Do 4 Ik Rs

Design a voltage divider type dc biased CE amplifier to obtain B independent biasing.
Use appropriate guidelines to support your design. Given Vge =12 V DC, Ic = 2mA and
B =150.

Derive the expression for Rin, Row, Av and A; in CE capacitor bypassed amplifier.

5 Describe the construction and working principle of EMOSFET with the help of drain

10.
11.
12.

characteristics curve and mathematical expressions.

Find Ip and Vps for the given circuit. Given data are Vp = -3.5V, Ipss = 10 mA and
assume all the capacitors are ideal and check whether transistor is operating in pinch off
region or not?

—° VDD=20VV
910kQ IDL 2 2.2kQ
- o
1
HC‘;— C) VO

Vi
P 2 2
10k LUk TC;
—=

Draw the circuit diagram of transformer coupled class B push-pull amplifier and show
that the maximum efficiency is 257 %.

When are tuned amplifiers used? Draw class A tuned amplifier circuit and find its 3 dB
bandwidth.

Explain working of RC phase shift oscillators and derive the frequency of its oscillation.
Draw standard series DC voltage regulatdr circuit and find its voltage stability factor (Sv).
Design a voltage regulator to give output voltage from 7V to 21V using LM317.

Write short notes on:

a) Ebers Moll model
b) Transconductance of JFET
¢) Crossover distortion

—
(%)

[5]

[3]

7]
(8l

(8]

Ry

(73

7]
[6]
(6]

x
(F%)
o
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ASANANEN

Define Q-point in pn junction diode operation. Show it graphically with necessary
derivations. Differentiate between avalanche and zener break down. [3+2]

2. The 6.8 V zener diode is specified to have Vz = 6.8 V at Iz = 5 mA, rz = 20Q and
Izk = 0.2 mA. The supply voltage V" is nominally 10V but can vary by + 1V. Find V, .
with no load and with V" at its nominal value. Find the change in V, resultxng from
connecting a load resistance RL that draws a current I = 1 mA. What is the minimum

value of Ry, for which the diode still operates in the breakdown region? [2+142]
DSK

ot

e . >

v

M !

3. Design P independent type dc biased common collector amplifier, and find its current
gain and input resistance. Given parameters: Vec = 20 VDC, Ic = 2mA and = 100 and
use firm biasing method. [8]

4. Draw common emitter transistor amplifier circuit (emitter bias with unbypassed emitter
capacitor) and find its output impedance and voltage gain. Write application of common

- base amplifier. [4+3+1]
5. Describe the working principle of N-channel Depletion type MOSFET with the help of

Ip Vs Vps characteristics and transfer characteristics curves. Find the condition and
expression for it to operate in active mode of operation and write the expression for drain

current. [5+2+1]
6. Write about JFET as a voltage controlled resistor with practical application. 4]
7. Find Ipg and Vgsq from the following circuit. [5]

+20V

33kQ
‘ Ipss = 8mA
V,=-6V
1 MO 1O

7
- L




8. Draw the circuit diagram of class A series fed amplifier and iis comesponding

characteristic graph. And, find its general efficiency. [343]
9. Draw the circuit diagram of Complementary-Symmetry class-AB amplifier using
Darlington pair transistors. [3]
10. Describe about tuned amplifier and derive the expression for the 3dB bandwidth of the
amplifier. [5}
11. Differentiate between synchronous and stagger turned amplifier. (3]
12. Draw voltage controlled oscillator circuit using IC 555 and derive expression for
frequency of oscillation. [6]
13. Among Hartley and Colpitts LC oscillator, which one do you choose to implement in FM
stations to generate carrier wave signal? Why? Draw its circuit diagram. [5]
14. Draw the standard series DC voltage regulator circuit and find its voltage stability
factor(Sy). {51
15. Design a 5V to 20V variable dc voltage regulator using IC LM317. [4]

k¥
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Differentiate between avalanche and zener breakdown. Draw V-1 characteristic curve of

zener diode and briefly explain about it.

2. In the given circuit, the power supply V* has a dc value of 10V on which is super

imposed a 50 Hz sinnsoid of 1V peak amplitude. Calculate both the dc voltage of the

diode and ampkitade of the sine-wave signal appearing across it. Assume the diode to

havea 0.7V at 1 mA current and =2. 5]
v.‘. .

[T
.

[3+2]

10KQ

—
-

3. Design p independent type of dc biased common collector amplifier, and find its.voltage
gain and input resistance. Given parameters: Vec= 20 VDC, 1=2mA and $=100 and use

firm biasing method. | 81
4. Describe in brief the operation of BIT s a switch in cut off and saturation region. [4] .
. Explain about working principle of N-channel DMOSFET with its construction,
_ characteristics curves and characteristic equation. B )
" 6. For the faithful amplification of signal, selection of operating point is utmost importance.
Justify the above statement. Derive transconductance of bipolar junction transistor. [3+4]
7. Determine Q point for the following network. 120V ' [71
33KQ
IDSS= 8 mA
V=6V

IMQ 1KQ

t




8. Draw the circnit diagram of the Hartley Oscillator and d:sive its frequency of oscillation.  [6]
9. Draw the circuit diagram of class A series fed amplifier and its corresponding

characteristics graph. And find its general efficiency. [3+3]
10. Explain about the operation of voltage controlled oscillator (VCO) using 555 timer IC

and derive its frequency of oscillation. 8}
11.Draw the circuit diagram of Compiementary-Symmetry Class-AB amplifier using

Darlington pair transistors. 31
12. Calculate the output voltage and the zener current in the regular circuit as shown in figure

below for Ry=1 KQ and R=220Q2. Vz=12V. (5]

V=20V Qi(B=30)

V
(unregulated) \ b °
R=220Q
3 » =1m
i 12v

—
=

13. Draw series voltage regulator with current limiting circuit and explain how this protection
circuit works? (6]

14. Briefly explain about Precision half wave rectifier with circuit diagram. 3]
*¥ ¥
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1. Find the operating point of the diode circuit graphically using I(f”a‘d,‘l.ine method.

2. Design DC voltage regulator for 6V output. Given data are Vo=6V at L,=20mA, 1,=2mA,
Punx=500mW and rz=10Q. The nominal input voltage is 15V+30% DC. Find the
maximum current it can deliver to the load.

3. Design a common base amplifier circuit using B independent method. Given parameters
are V=15V, Ig=1.5mA, B=100 and input and output impedances are comparatively
large. Use appropriate guideline to support your design. A

4. Why common collector amplifier is known as emitter follower? Draw its ac equivalent

. circuit to find its input resistance and voltage gain.

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

6. Draw the cirucuit diagram of the Colpitts Oscillator and derive iis frequency of
Oscillation. :

7. Find the drain current (Ip) and drain to source voltage (Vps) for the following circuit.
Given parameters are: V=1 V and k=0.5 mA/V>.

Vpo=10 V

Ro=6X0

8. Describe the construction and working principal of N-channel JFET with the help of
characteristics curve and mathematical expression.

(5]
[5]

[71 .

[1+6]
[4]

(6]

(7]

G




9. Define crossover distortion in class B amplifier. Draw quasi-complementary Symmetry
class AB amplifier. And explain how crossover distortion is eliminated in class AB
amplifier. ‘

10. Draw the circuit diagram of Class A tuned amplifier and determine the range of frequency
in which it gives maximum gain within 3 dB range? -

11. Design a DC voltage regulator for 3V tc 12V output using LM317.

12. Define the term multivibrator. Explain the operation of op-amp based astable
muliivibrator for square wave with the help of circuit diagram and waveforms and also
determine its frequency of oscillation.

13. Draw the standard series DC voltage regulator circuit and find its voltage stability
factor(Sy).

*%k ¥k

71

(6

(5]

]

(6}
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INSTITUTE OF ENGINEERING Level BE * | Full Marks | 80
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Subjec - Electronic Devices and Circuits (EX501)

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.

1. Derive the expression for dynamic resistance of pn junction diode.

53

2. DeumminethcqmemlpandthediodevoltagevaithVﬁVandR= 1KQ. Assume

tﬁaithediodclmsacmentoflmA:atavoltageofOJVandﬂmtitsvoltage,drop

changesbyO.lVforevcrydecadechangeincurrenL
R Ip
4 +

-

Assume B= 100 and Vec=+12V.

amplifier .

5. Explain the construction and operation of E-MOSFET with characteristics curve and

‘ mathematical expression.
6. Derive mathematical definition of JEFET transconductance.

7. Find Ipq and Vpsq from the following circuit. Show Q point graphically.
l +40V-

-y

3kQ
22MQ

VGS (TH) =5V
Ip(on) = 3mA
: ~ VGS (on) = 10V

0.82 kQ

18MQ

)
]

Design voltage divider biased common emitter BJT amplifier to get voltage gain of 18]

. Derive input impedance, output impedance and voltage gain of common collector

(5

-90.

BIJT
(8]

7
4
[5+3]




8. Derive general efficiency of class B amplifier. [5}
9. methecimuitdiagtamofnmﬁngtonwmplmy-symmea'yclassABmpﬁﬁa

using diodes. | | Bl

"~ 10. Derive maximum efficiency of transformer coupled class A amplifier. 151
11. Draw astable multivibrator circuit using IC 555 and derive expression for frequency of
oscillation. [6}

12. Explain working principle of RC phase shift oscillator with necessary expressions and
circuit diagram. ' [6}

13. Explain the operation of voltage regulator using band gap voltage reference. (]

14. Design a (5-15)V variable dc voltage regulator using LM 317 IC. 4]

%%




16 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING | Level BE | Full Marks |80 |
Examination Control Division i Programme | BEL, BEX, BCT | Pass Marks | 32 |
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" Subject: - Electronic Devices and Circuits (EX501) ]

- Candidates are reqmred to glve thelr answers in thelr own words as far as pracncablc .
-Attempt All questions. - . S
The figures in the margin mdzcate Full Marks. uII Marl«s
Assume sultab.e data if necessary.

AR

The leakage current of a 51hcon diodeisIls= ]0 A at 25°C, and the emission coefﬁcxent .
: is = 1.6. The operating junction temperature is T; = 60°C. Determine (x) the leakage
_ current Is and (i) the diode current Ip at Vp=0.8 V. [4]

2. The 6 8V zener diode is specified to have Vz = 6.8 V at Iz = 5 mA, r; = 20 Q dnd

Ik = 0 2 mA. The supply Voltage V" is nominally 10V but can vary by  1V. Find Vo

with no load and with V*-at its nominal value. Find the change in Vj resulting from
connectmg a load resistance Ry that draws a-current I ='1 mA. What is the minimum -

5

L : value of Re for Wthh the dlode still opcrates in the breakdown rchon‘7 ; [2+2+2] o '
. - . . _' : osxﬁ- -’ ‘

Determme the mput reswtance output resxstance and overall voltage gam of the c1rcu1t
gwen below: - R o L : o . . 8]+

L

| 4 ,Fmd termmal cm‘rents of BJT usmg Ebers—Moll Mode} Wntc apphcatlons of dxﬂt:rent R
O BIT conﬁguranom L , T S 7 . __3 [5+3] b
5. .Expiam the constructlon and operanon of D-MOSFET wnh charactensncs curve and S
-mathema’ncal c\fpresswn e = . . _ . "{8}




6. Find the DC operating point of JFET circuit ngen below. Given parameters lnss 12 mA
and Vp=-4V." ‘ o 8). -

Vpp= 0V

i & Rzzlaokﬂ RS=7.7kQ

7. Derive maximum efficiency of series fed class A amplifier _ - [6]
8. Derive bandwidth of tuned amplifier. Write its apphcanons o ' (6}
) 9. Foraclass B dmphﬁer providing a 14V peak signal to 16 Q load and a power supply of -
I © V=24V, determine input power, output power and circuit efﬁcxency o 43
¥ 10. Draw voltaoe controlled oscillator circuit using IC 555 and denve expresswn for :
fréquency of osu‘lanon : : - . . )|
# 3l1. Drawthe circuit dlagram “of half wave precision rectifier and explam the operatzon ERR 3

: 12 Deﬁne voltage regulator Explam the series voltage regulator Wlth cm‘rent hmmno S
R element. - S T [1+5)

13 Explam workmg pnnc1ple ol WIEN BRIDGE oscillétdr:with gé_cessaxy expreéSions and
e cn'cmtdlagram o - S [61°

*kF
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Subject: - Electronic Device and Circuits (EX501)

T NENENENEN

—
.

2.

ON state. (5}

R=220Q
¥+ =N
vi Vz=20V R.=12K
l IZM =60 mA

3. Design p independent type DC biased common emitter amplifier with emitter resistance

bypassed and find its voltage gain and input resistance. Given parameters Ve = 24,

Ic =2 mA, B = 90. Use appropriate guideline to have high input resistance. (8]
4. Describe in brief the operation of BJT as a switch in cut off and saturation region. [e1t
5. Define transconductance (gn). Derive g for BJT. : [143]
6. Explain the construction and operation of N channel enhancement type MOSFET with the

help of drain characteristics and transfer characteristics. (83
7. Find the drain cwrent (Ip) and drain to source voltage (Vps) for the following circuit.

Given parameters are: V, = 1 V and k = 0.5mA/V’. ' : [6]

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.

Scientific Calculator is allowed. :

Assume suitable data if necessary.

Explain the small signal model of PN junction diode and drive its dynamic m:stance
Determine the range of values of V; that will maintain the Zener diode of figure below in

V=10V

. Ro= 6 KQ
 Ri=10MQ

]

Ry= 10'Mn,§

Rs= 6 KQ

'Il-—-—-'—’\N\——l




8. State the difference between BJT and FET. 2}
9. What is crossover distortion? Explain how it can be eliminated with necessary diagram.  [2+4]
10. Draw the circuit diagram of tuned amplifier and derive the expression for the 3dB

bandwidth of the amplifier. [6]
11. Define Barkhausen criteria for sinusoidal oscillation. Draw the circuit diagram of wien

bridge oscillator and determine its frequency of oscillation. [2+6]
12. Describe Colpitt's oscillator with necessary circuit diagram. (51
13. Draw the standard series DC voltage regulator circuit and find its voltage stability

factor (Sy). (6]

14. Design a 3.7 to 9V variable dc voltage regulator using 1C LM317. 4]

*¥¥
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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.

Scientific calculator is aliowed.

Assume suitable data if necessary.

In the circuit given below, the DC power supply V. = 10 V is superimposed with 60 Hz
sinusoid of 1 V,, amplitude. Calculate the amplitude of the sine wave signal appearing
across the diode for the case R1 = 10 K. Assume the constant voltage drop of 0.7 V in
the diode. {51

A W

Vo  Vp

1

-

Define and explain reverse breakdown effect. Describe how Zener diode works as a
voltage regulator.
Why voltage divider biasing is called B independent? Design CE amplifier using B
independent dc biasing method with appropriate guideline.
Given: Vcc =24 V, IBQ = lQP.A and B =100
What is the significance of bypass capacitor in CE amplifier? Draw the small signal
model for capacitor bypassed CE amplifier circuit and find its input impedance, output
impedance and voltage gain.
Describe the principle of operation of operation of N channel Depletion type MOSFET
with the help of mathematical expression and drain characteristics graphs. [8}
Determine I, and Vps for the given circuit and find the region of its operation. Given:
k=0.12mA/V? and V,=5 V.

) VDD =40V

[2+3]

[3+5]

[2+6]

[6+2]

MANA

I




7. Explain the operation of transformer coupled class B push-pull amplifier with the proper

circuit diagram and characteristics curve. Also determine its maximum efficiency. [4+4]
8. Explain why class A amplificr is cooler with load than without load. {6}
9. State Barkhausen criteria. Draw the circuit diagram of RC phase shift oscillator and

derive the expression for its frequency of oscillation. ' [2+5}
10. Describe the operation of precision half wave rectifier with circuit diagram. [51
11. Describe the operation of a series voltage regulator with current limiting circuit. 7
12. Design a 5.2 V to 13 V vanable DC voliage regulator using 1C LM 317. 51

¥ 3%k
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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 Fi ull Marks.
v Assume suitable data if necessary.
1. Find operating point for the diode circuit graphically using load line method. 14]
2. Find the zener current form the given circuitif () RL=12K Q ()R, =3KQ (4}
R=1KQ '
P.m = 80 mW

V=10V

Ry

Determine the input resistance and output resistance of CC BJT amplifier circuit. Why

common collector configuration is used in amplifier circuit design. [2+242+2]

Describe the operation of BJT as switch with the help of Non-gate circuit. [41
5. Derive expressions to obtain transconductance for BIT, JFET and MOSFET. Also prove

that v, =(B+Dv. [8]

The n-channel JFET in the figure below has Inss = 18 mA and V, = -5V. Determine the

values of Ip and Vps. 8]

7.

—6 +20V

Describe the working principle of N-channel EMOSFET with the help of iis drain
characteristics curve and neccssary mathematical €xpressions. {61




8. Determine the general efficiency of transformer coupled class B push pull amplifier.
Draw the cireuit diagram and its graph. :

9. Explain how class AB amplifier eliminates the cross ever distortion. i3]

10. Draw the circuit diagram of LRC tumed class A amplifier and its frequency response

[4+4]

graph and show that Bandwidth = —1%5 . » [3+3]
11. Explain the operation of AMYV using 555 timer IC and derive its frequency of oscillation. il
12. Draw the circuit diagram of Hartley oscillator. 3]
13. Draw standard dcV regulator circuit and find its voltage stability factor. - [A+4]
14. Design a DCV regulator for 3.7V to 12 V output using LM317. {4]

¥
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e
i
St

'{ In the given- circuit, the chode used has 1ts n=1.74 and it conducts lmA at forward bxas
.voltageof()?V cmdthecurremﬂewmthec:nrcm’i R B - 4]

“R= SOOQ

Domad

thttemptAIl questions.
“The figures in the margin md’zcate del Marks

"Assumesuztabledata tfnecessary T P

\

Design’ DC voltage regulator for 6V output Given data are V;, = 6V at IZ = 20 mA,. o
Lk = 2mA, Pzmax = 500 mw and rz = 10Q. The nominal ‘npu_t voltage is 15V £ 30% DC. o
Find maximum cumem it can delivers to ihe load. - : ' T ; 4]

.V“Dqun B mdepenaent type de biased common collector amphﬁer and ﬁnd 1ts current gain-

and input resistance. Given parameters are: Vcc =20V, Ic=2mA and f = 100 Use

firm biasing method. : - 18]
Draw the small svgnal model circuit for capacitor unbypassed CE amphﬁer and find its
voltage gain and current gain. 8]

Describe the construction and working principle of N-channel JFET w1th the help of its

drain characteristics curve and necessary mathematical expressions. . 61

For the circuit given below, find Ip and Vps. Also determine its region of operatxon and :
small signal ac equivalent circuit. [3+3+2+2] -

o 'QVDD-—‘ 10V

6KQ |
Given data are:

V‘=I»V,k=0.5—nlé
AR

: ,Candldates are- requred to gtve thexr answers m thexrvwn words as far as pmct:cable : "f,.; -




T Dfa\v,ihe circuit diagrar_n of transformer coupled ‘class B push bnll‘axﬁf;liﬁ'er and its .~
corresponding characteristic ‘graph. And from graph prove that maximum efficiency is .
equal to 78.5%. Also find the condition when it has maximumn loss. - [3+3+3+3]

8. Draw the circuit diagram and its frequency response graph of LRC tuned class A .
amplifier. State its resopance frequency and band width (3dB). . [1+141+1]

9. State Barkhausen criteria for sinusoidal oscillator. Is this  principle applicable to RC
- oscillator using _op-Amp?.,Why? If yes, determine the frequency of oscillations and the

. gain of the amplifier ofﬂxe.ci_r'Cuit_.._ S LT _ e = _[2:+1+4}' e
10. Explain the operation of AMV uSingS_SS IC and df:'rivé,its frequency of oscillation. . 1)
11. Describe the’ bandgap voliage reference source with ‘the help of a relevant cireuit. o

" 442

Compare bandgap voltage reference source with zener diode. '
12. Draw the series dc voitage regulator with current fimiting element and explain how it 7

- works. - o . : L . » - - [5]
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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.
1. In the given circuit, the diode used has its n = 1.74 and it conducts ImA at forward bias
voltage of 0.7 V. Find the current flow in the circuit. 6l
 a /\M;{ 500 Q ' .
g CO
V=5V ' l
2. Draw unregulated dc voltage power supply using bridge rectifier. . [2]

3. Describe functions of BIT as amplifier with the help of transfer characteristics (ic - Vae
graph), and find expressions for gm , Iz and r.. Also show that B=gmrrandr,=(B+)r.. [6+2]

4. Draw common collector transistor amplifier circuit and find its input 1mpedance output

impedance and voltage gain. [6}
5. Describe the construction and working principal of EMOSFET with the help of drain
characteristics curve and mathematical expression. 61
6. The n-channel JFET in the figure below has Ipss = 18mA and Vp = -5V. Determine the
values of Ip and Vps. ‘ [81
. +20V

1.35K0

188KN




7. Describe the operation of class B amplifier and find the maximum efficiency of the

amplifier. [4+4]
8. Draw class A tuned amplifier and its corresponding graph. And find its resonant

frequency () and 3dB band width (B). ) (6]
9. Describe AMV circuit using IC 555 and state its frequency of oscillation. (6}
10. Draw phase shift oscillator circuit and write its frequency of oscillation (foj: ' - [5]
11. Wﬁy' transistor series regulator has lower efficiency? Explain the operation of voltage

regulator using band gap voltage reference. ) - [2+4]
12. Design a (5-10)V variable dc voltage regulator using LM3171C. I5]
13. Write short notes on: (any two) [2x4]}

a) I]-models of BJT and MOSFET
b) ac equivalent circuit of common sonrce amplifier using MOSFET

¢) BITasswitch

*kk
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1. Describe with the help of loadline and [V characteristics of the diode, a simple circuit that
uses pn junction diode in forward biased state. [5]

2. Design DC voltage regulator for 6V output. Given data are V2 =6V atlz =20 mA, Ix =2

mA, Pzmax = 500 mW and r, = 20Q. The nominal input voltage is 12v+20% DC. Find its
voltage regulation factor and maximum current it can deliver to the load. [5]

3. Design Common Base Amplifier using B-independent dc biasing method. Use appropriate

~ guideline to support your design. Given parameters are: Vcc = 24VDC, Ic = 1 mA and
B = 200. Also find its voltage gain by using its ac equvalent circuit. [5+3]
4. Describe in brief the operation of BJT as switch in cut off and saturation region. [4]
5. Draw Ebers Moll model, low frequency [ [-model and simple T - model for BJT. [2+1+1]

6. Describe the principle of operation of N-channel JEET with the help of drain and transfer
characteristics graphs and mathematical expressions. [8]

7. An n-channel JEET has. a pinch-off voltage of -4.5V and Ipss = 9 mA. At what value of
© Vgs will Ips be equal to 3 mA? What is its gy at this Ips. [5]
8. Derive an expression to obtain transconductance of MOSFET. [3]
9. What is crossover distortion and how it can be eliminated? 4]

10. Draw a circuit diagram of tuned amplifier. Determine the range of frequency in which it
gives maximum gain within -3dB range. [5]

11. Why the efficiency of class-A amplifier is low? Obtain the expression of the general
efficiency of series fed class -A power amplifier circuit. ‘ . [6]

12. Define Barkhausen Criteria for sinusoidal oscillation. Draw the circuit diagram of RC
phase shift oscillator and derive its frequency of oscillation. [5]

13. Define the term multivibrator. Explain the operation of op-amp based astable
multivibrator with the help of circuit diagram and waveform. (4]

14. Design a regulator circuit to obtain 16 VDC. Choose approximate values of the
parameters. Input voltage is 25 VDC. {5]
15. Draw the series voltage regulator with current limiting element and explain how it works. {6}
16. Draw block diagram for IC voltage regulator. [3]

‘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.
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- Subject: - Electronic Devices and Circuits (EX391)

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

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

'I. What is p-n junction diode? Explain the large signai models of p-n junction diode. ~ [1+4} .

2. Find the value of dymamic resistance if voltage in the diede is 630mv and Ipg is
10pA= (10x10™2A) (Givenn =2 and V, = 25 mV)

Why ‘common collector amplifier is also cailed emitter follower? Draw the common
collector transistor amplifier circuit and find its input impedance, output impedance and
voltage gain.

Draw and describe the Ebers Moll model for BIT.

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

(93}

Ju

>
6. Describe the construction and working principle of EMOSFET with help of drain

~ characteristics curve and mathematical expressions.
7. Find Ip and Vps for the given circuit. The given datz are Vi = 4V and [pss = 10mA
- +25V
15MQ < 22K

8. Derive an expression &0 obtain the transconductance of JFFT.
3. What is the maximuma efficiency of class B amplifier? State the condition when it occurs.

10, When are tuned amplifiers used? Draw class 4 tuned amplifier circuit and find its 3db -
bandwidth.

(8]
(4]
4]

(8]
(3]

3]
(4]

[2+5)



(S]
[a W

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

12. Write the applications of tuned LC osciliators. Draw the Colpitt’s oscillator circuit and
derive the expression for frequency of osciitation. ’

13. Draw AMV circuit using IC 555 or BIT.

14. State Barkhausen Criteria for sine wave oscillator.

15. Design 2 (10-25) V variable dc series voltage regulator using LM 317 IC.
16. Draw the circuit of current limiting circuit in dc voltage regulator.

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

w2
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The figures in the margin indicate Full Marks.
Assume suztable data if necessary.

Draw full wave bridge rectifier cixcult with 5 ohm load resxstor connected at its output. If
input ac voltage is 10V, calculate the power dissipation in the load resistor (Assure

diodes operate at forward voltage of 0.7V). } [4]
Explain the small signal model of PN Juncnon dxodg_ d derive the expression for AC or
dynamic resistance. H [2+4]
Draw the ac equivalent circuit for given circuit and %nd its input and output resistances.
Assume 3 = 100 for the BIT. \ e [8]
: 5 +Veec =15V N
%RI=1OOKQ %RC 5KQ
3 1
Vi & ﬁ
R2=20KQ
Re=
3 4
. g
777
Define transconductance (gm). Derive gm for BIT/ [2+4]
Describe in brief the operation of BJT as a switch. ' (4]
~
Describe with necessary graphs and expressions the principle of operation of N-channel
JFET. S (6]
The n-channel JEET in the figure below has Ipgs = 18 mA and Vp = -5V. Determine the '
values of Ip and Vps. . (81
— : ' +20V '
R1 Rz
518352 é 1.85402
N
. |.JFET
t.’_-"\ .
%ﬁm %1,55;@

|)]——-



§. Sute the difference between BIT and FEX (4]

9. Determine the general efficiency of Transformer Coupled Class-A power Amplifier. {61
10. Draw the circuit diagram of Cemplementary-Symmetry Class-AB Amplifier. . 21
11. Calculate the efficiency of transformer coupled push pull Power Amplifier for a supply

voltage of 20V and outpui of (1) Vp=20V (1i) Vp = 6V. . [3+3]
12. Draw Wien Bridge Oscillator circuit and derive, the expression for frequency of

Oscillation and gain of the amplifier circuit. o [2+3+3]

" 13.Draw standard sefies dc voltage regulator and find its voliage stability factor (§y). *~~ ~ [61:

14. Design2a42 Vw012V variable d¢ voltage regulator usimg 1C LM317. {41
15. Draw the circuit diagrzim of square wave gencrator. ' [23

*¥¥
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“'For the figure shown below with f§ =120 find the a)-input- 1mpeaance (b, Cutput e
1272+2+2]

Candidates are reqmred to. nge thexr answcrs in theu own words as far as practxcablc

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

Assume suitable data if necessarv

Explam the large signal mode!s of PN juncnon dlode _ [4]'_
A diode conducts ImA at 20°C. If it is operated at 100°C what will be. its current? Given

data are: 1=1.8 and negative temperature coefficient value =-1.8mv/°C. : [4]

1rr'pcdance (c) voltage gain (d) current gain. Use small s:gnal model.

_ 20V

on “collector amplifier.- Find its. mput and output

Draw ac equivalent cxrcmt of comm
[2+3+3]

resistances.

‘Describe the physnca] structural of N-channel JEET and explain its working pnnmple and
¢haracteristics clearly marking the various regions of operation. [2+6]
Derive the expression to obtain the transconductance of E- MOSFET.. 4]

Find the drain current (Ip) and drain to source voI'age (Vps) for the following circuit.

Given parameters are: V, =1V and k=0. SmA/VZ. (4]

Voo= 10v

— -




-8. Draw the circuit dxagram of cIass B push pull amplifier with output ‘transformer and -
explain how push pull action is ach:eved Determmc the general efficiency of class B -

/
)
“ push pull amplifier. . : . [I+3+4] .

;9. Draw class A tuned amphﬁer circuit and derive the ¢ expressxon for 3dB bandwidth of the

_amplifier. . A . L [2+6)

10. Describe the operanon of IC 555 as square wave oscxllator and ﬁnd its frequency of

@ oscillation. : [6;'2:]

Z\ '11. Estimate voltage stability factor (Sy) for standard series dc voltage regulator usmg BJT
)V Also,-explain the operation of overload protection circuit that could be used in Series

- voltage regulator circnit.. S . . _ - [543
12 A class B audio amplifier is providing 20V peak sine wave srgnal to SQ <peaker wrth _
power supply of 25V (=V¢c). At what efficiency is it operating? . 4]

13. Define and explain the_@_e_rsﬂg%@n diodes. = . (4]
’ k% ’ o »
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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.

What are regular expressions? Write a regular expression for the language.
L ={we{a, b}*: w has even number of ‘a’s followed by odd number of ‘b’s}. Prove by
mathematical induction that n < 2" for all positive integers n. [1

Why is NDFA important although it is equivalent to a DFA? Design a DFA that accepts
the language given by L = {w € {0, 1}*: w has neither ‘00’ nor ‘11’ as substring}. Hence
test your design for 01011010.
Convert following Regular Expression to NFA and then to DFA.

L = b(baa U aba)*
State pumping lemma for regular languages. Use it to show L = {a" : n > 0} is not
regular. ‘
What are inherent ambiguity in grammar? Write a CFG for following language.
L={we0,1,2}*: W=0"12"suchthati=jorj=k}.
Convert following CFG into CNF with explanation of each steps. G = (V, 2, R, S), where
V={S,A,B,a,b}, .

S={ab) | |
R={S—>aBbl A, A >aB!bA| AB! ¢,B— aB}

Show that context free languages are not closed under intersection and complementation
operation but closed under complementation.

Construct a Turing machine to transform U w U into UoU w Uwhere o is a string with
noblanks and U represents a blank symbol.

Design a Turing machine that decreases any binary strings by one with 2 = {0, 1, #, &},
where © is left end symbol and # is the Blank Symbol. Hence test your design for
o #100# to = # 011#.

What is a universal Turing machine? Explain with example. What is Church Turing
thesis?

State Church Turing Thesis. Prove that if L and its complement are both Recursively
Enumerable, then L is recursive.

What do you mean by Halting Problem? Explain about complexity classes P, NP and NP
Complete.

kK

+2+4]

[2+5]
[7]
[2+5]

[2+5]

[7]
(7]

[7]

(7]
[7]
[3+3)

[4]



Oy —
BE Full Marks 30 !

INSTITUTE OF ENGINEERING - | Level

Examination Control Division | Programme BCT PassMarks 32 |
2079 Baishakh Year/Part 11/1 _Time 3hrs. |
Subject: - Theory of Computation ( CT 502)
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.
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1. What are regular expressions? Write a regular expression for the language.
L = {we{a, b}*: w has even number of 'a' s followed by odd number of '’ s.}. [1+2]
2. Prove by mathematical induction that n < 2" for all positive integers n. [4]
3. Define finite state Automata with its block diagram. Design a deterministic finite
automata accepting strings over {a, b} containing either 'ab’ or 'bba’ as substring. [2+5]
4. Formally define a non-deterministic finite automata. Using pumping lemma for regular
language, show that L = { 0": n is prime} is not regular. [2+5]
5. Convert the following e-NFA into DFA. ' [7]
6. What are inherent ambiguity in grammar? Write a CFG for following language.
L={we 0,1,2)}* : W=0'12"suchthati=jorj=k }. [2+5]
7. Describe the operation of pushdown automata. Design a PDA for language
L={wcw®:we {a,b}*} and check your design for string w = abacaba. [2+5]
8. State and describe the pumping theorem for context free languages. Show that context
free languages are not closed under intersection and complementation operation. [2+5]

9. Construct a Turing machine to transform Liwy into Liwtl wl where w is a string with no
blanks and Ul represents a blank symbol. [7]

10. How Turing machine works? Explain. Design a Turing machine that computes the
function f (m,n) = m+1.

11. Explain the significance of church-Turing thesis. What is undecidability? Explain
undecidebility problem with example.

12. Explain Turing recognizable and Turing decidable languages. [3]

13. How can we define computational complexity of an algorithm? Explain class P problems
with example.

[4+6]

[2+4]

[2+3]

e e
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- show the Language L = {a" : n> 0} is not regular.
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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.

a) Write regular expressfons for the language which generates strings: of even length

over the alphabet Y° = {a, b}. - . 31

b) Define Induction Principle. Explain Pigeonhole principle with suitable example. [1+3]

Design a DFA that accepts a language L(M) = {we{0, 1}*: Every 0 in w has T

immediately to its right. Test. your design for 0010111, 1011010111 and also show the. '

steps involved. 71

State the pumping for regular languages. Use pumping lemma for regular languages to :
‘ [2+5]

List closure properties of regular language. Show that regular languages are closed under

intersection.

Design a Pushdown Automata (PDA) which accepts all the strings for the language

L ={a"b™a™™ : n, m > 0}. Check your design for the string “aabbbaaaaa”.

Convert following CFG into CNF with explanation of each steps. G = (V, 2, R, ),

[2+5]

[2+5]

V={S, A,B,ab}, o ,
Y ={a, b}, - , ,
R={S — ASAlaB, A - BIS, B >ble}. 17

Design a Context Free Grammar for the language L = {alblct li,j,k>0andi+j=k}. ..
Derive the string “aabcec”and also draw parse tree for the same. . i7]

Design - a Turing machine that takes binary numbers as input and computes
I’s complement operation. Hence test your design for #100# to # 011#. 71

Describe the working of a Turing Machine along with a block diagram. How can PR—

represent configuration of a Turing Machine? State and explain with example Rules for

Combining Turing Machine. [3+2+5]
Exphin undecidable problems about Turing machine and grammar. Show that

complement of recursive language is recursive. [3+4}
Explain about Halting problem with example. 3]
[4]

Explain about class-NP probléms with examples.
* %k
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Assume suitable data if necessary.

. a) Write a regular expression for the set of strings over {0, 1} with exactly two 0’s. 3]
b) Explain equivalence relations and partial order relations with examples of each. [4]
What is configuration of DFA? Design 2 DFA which accepts the strings of the language
defined by the regular expression R = (01 U 010)*. [2+5]
How can you prove that some languages are not regular? Prove that the set of regular
languages are closed under complementation and intersection operations. [2+5]
Define e-NFA formaily. Convert the following e-NFA to equivalent DFA. [1+6]

Design a Pushdown Automata (PDA) which accepts all the language
L= {a™b"¢’™:m, n>0}. Check your design for string “abbcee’. [5+2]

What are the decision properties of context free language? Prove that context free
languages are closed under union and concatenation operation. [3+4]

What is ambiguity in CFG? Design a CFG that generates the strings belongs to the
langnage L = {wew" : w is the string of alphabets {a, b} and wR is the reverse of w}.
Verify your design by deriving string abbcbba. [2+5]

A single tape Turning Machine consist of sequence of 0’s and 1°s, design a singie tape
deterministic Turing Machine which counts numbers of 1s in the given tape. If it contains
even number of 1s then it replaces each occurrence of 1 s by Os and otherwise it should
replace each occurrence of Os by 1s and halts.

E.g. if input string in tape is #10111# then output should be #00000#, if input string in
tape is #11001# then output should be #11111# (71

What is primitive recursive function? How Turing Machine can be used to describe Zero
function and Successor function as defined in initial functions? Explain with proper

example. : [1+4]
Describe working mechanism of Multi-tape Turing machine. How it differs from muitiple
head Turing machine? [3+2]
How Universal Turing Machine (UTM) is different from Standard Turing machine? How
Universal Turing machine works? Explain with proper example. [1+4]
What is undecidability? Describe recursive and recursively enumerable language with
suitable examples of each. [4]
. What is complexity theory? Why it is important to deal with computational problems?

Explain NP-Complete problems with suitable examples. 12+3]

kk®
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1. Formally define regular expressions. Explain the diagonalization principle with an
example. . [2+5]
2. Distinguish between deterministic and non-deterministic finite automata. Design a DFA
with £ = {0, 1} which accepts the strings with an even number of 0’s followed by a single
1} : : [2+5]
3. Construct an NDFA for the language (ba)*U(bab)*. Convert the NDFA into a DFA. [2+5]
4. Define what is a closure property. Prove that regular languages are closed under union,
concatenation and kleene star operation. [1+6]
5. Explain ambiguity in CFG with example. Write the CFG for the language L = {a't i
or j=k}. Generate the strings a> b* ¢* using your grammar. [3+4]
6. Define Chomsky Normal Form. [1-+6]
Convert the following CFG into CNF.
G=(V,Z,R,S)where
Vv={S,X, Y}
z={a,b,c}
R given by
S—aXbX
X—aY [bY |e
Y—>X|c
7 Differentiate between Finite Automata and Pushdown Automata. Design a PDA which
[2+5]

10.

11.
12.

accepts all the strings of languages L = {a"b ¢ n>1).

Design a single tape deterministic Turing Machine that accepts
L= {wcwR :we {0, 1}*andcissingleQorlore (empty string). (71

Compare Turing machine with PDA and FA. Explain Chomsky hierarchy of language
‘ [4+4]

with suitable diagram and examples.
Define the term Turing Decidable. Show that Union and Intersection of two recursive
[3+5]

languages is recursive.

What is the significance o

Explain NP-complete problems with example.
* kX

£ a Universal Turing Machine? Explain its working mechanism. [2+3]

(3]
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Determine Regular Expression for the following Language L={ w € {a,b}*: w contains
at-least one 'a' OR at-least one 'b'}. 21

Prove by using Principle of Mathematical Indication: [5]
2

N

1+2+3+...+n=lrl n;fornzO

3. Define configuration of DFA. Design a DFA that accepts the language L={we {a,b}: w
has neither 11 nor 00 as substring}. [2+5]

4. Convert following NDFA to DFA. (7]

5. State pumping lemma for regular language. Show that L={ a"ba" : n>0} is not regular. [2+5]
6. Construct CFG for following language: L= {wwh: we{a,b}*}
Also, use the grammar to derive the string "abba" and draw parse tree for it. [7]

7. Define Chomsky Normal Form.
Convert the following CFG into CNF.
G=(V,Z,R,S) where V={S, A, B, a, b}, >={a, b}, R given by
s— AB
A— aAAle
B—bBB/e [245]

8. Design PDA for following language: L={ a?":n> 0}
Also test your design for "aabbb”. [7]

9. Explain a multi-tape Tuming Machine. Design a single tape deterministic Turing
Machine which accepts the given string w over alphabet Z={a, b, c} and w contain equal
number of a, b, c. [2+5]

10. Differentiate between Context Free and Unrestricted Grammars. Design a Turing
Machine that replaces symbol 'a’ with 'b' and 'b' with 'a’ for any string w € {a,b}*. Show

the processing of machine (configuration transition) for string "ababa". [2+5]
11. What do you mean by Church Turing thesis? Show that the union of two recursively

enumerable languages is recursively enumerable. [3+4]
12. What is "Halting Problem"? How can you prove that it is unsolvable? [5]
13. Define polynomial time reduction. Explain P and NP problems with examples. [1+4]

% %k ok
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What are regular expressions? Find the equivalence c]assés for the set
N={1,2,3,4,5 ...} corresponding to the equivalence relation R = {(a, b): (atb) is even

number}. ' [2+5]
Explain finite automata with their application. Design a DFA that accepts the languége

L= {we {a, b} : w must have either aaa or bbb as a substring}. [2+5]
Convert the following NFA into it’s equivalent DFA. [7]

£

State the pumping lemma for the regular languages. Show that the Language

L = {0"|n>= 1} pot regular e.g.
ifn=1,w=0,n=2,w=0000.n=3,w= 000000000 [2+5]

Define context free Grammar (CFG). Show that L = {a“b?“c3“ : n> 0} is not context free
language by using Pumping lemma for CFL.

Convert the following CFG into CNF. G = {V, T, P, S} (7]
Where, V=4S, A, B,C,a,b, c}

[2+5]

‘T={a,b,c}

P={S —>ABAlab Al BC,A —aAle,B —>baBlc,C—aC)

Design a push down automaton (PDA) for L = {a" b™ : n > 1}. Hence test for “aaabbb”

and “aabbbb”. [5+2]
Define Turing Machine. Design a single tape deterministic Turing Machine which
reverses the given string w, over alphabet 3. = {a, b}. [2+5]
Explain how - unrestricted -grammar can be used to generate the language
L= {a"b"c":n>0}.

" Is there any difference between CFG and Unrestricted grammar? Explain [4+2]

10.

11.

Explain encoding technique of universal Turing machine. Show that complement of
recursive language is recursive.

What ‘do you mean by Church-Turing Thesis? State when a problem is said to be
decidable and give an example of an undecidable problem.

[5+4]

12+2]

12. Explain P and NP class of problems. (5]
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1. a) Write a regular expression for the language in which strings start and end with

different symbol over alphabet Z: {a,b}. [3]
b) Define Diagonalization Principle. Explain Principle of mathematical induction with
suitable example. [1+3]
2. What are the components of finite automata? Design a DFA that accepts the strings given
by L = {we {a, b}*: w has number of a divisible by 3 and number of b by 2}. [1+6]
3. List closure properties of regular language. If M and N are any two regular languages
then show that L = (MUN) is also regular language. [2+5]

4. Write the statement of Pumping lemma for regular languages. Show that L = {a"b“ ,n> O}

is not a regular language by using pumping lemma. [3+4]
5. Write Context Free Grammar for the Language L = {aib’.ci ,j> 0} over the alphabet

Zz {a,b,c} . Use Leftmost, rightmost derivation to generate strings “aabbbcc”. Also

draw parse tree for the same. (7]
6. Convert following CFG into CNF with explanation of each steps. G=(V, X, R, S), where

v={S,X,Y,ab,c},

X={a,b,c},
R = {S—aXbX, X—>aYbY[XY|e, Y-aXic}. [7]

7 What is additional feature PDA has when compared with finite automata? Explain.
Design a Pushdown Automata (PDA) which accepts all the strings of language

L= {a“b"‘c“;n,m > 0}. [2+5]
8. Design a Turing machine that increments any binary strings by one with z= {O,I,#}.
Hence test your design for ##11# to #100#. ‘ (71

9. How multi-tape Turing machine is different from multi-track Turing Machine? Does any
variation of Turing machine have more computational power than standard Turing

machine? Explain. [2+5]
10. Describe in detail about on universal Turing machines with example. [51
11. Explain the Church Turing thesis. Show that the “halting problem” is undecidable. [3+4]

12. Explain NP hard and NP-Complete Problems with reference to polynomial time
reduction. (5]
K%k
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State the diagonalizable principle. Use principle of mathematical induction principle to
prove n* —4n?is divisible by 3 forn>0. . [3+4]
2. What is the significance of finite automata? Design a DFA that accepts the strings over an
alphabet "={0,1} that either start with 01 or end with 01. Hence test your design for any
two strings. : [1+6}
3. Differentiate between DFA and NDFA. Convert the following NDFA to its DFA. [2+5]

4. Define Closure properties of Regular Language. Prove that régular Language are closed
under Union, Intersection and Compler_nentation operation. [1+6]

5. Define pumping lemma for context free language. Prove that language
L={WW1W6{1,0}‘ is not context free. : [2+5)

6. Convert following CFG into CNF with explanation of each steps. G=(V,IR.S), where 71
V= {S.A,B,a,b}, B
Z={ab}
R = {S—>ASB|e, A—>aASja, B>ABJble}.
7. Mention role of parse tree in context free grammar. Design a PDA that accepts .
L = {&"b™",n > 0} and check it for string aabbbbb. | [2+5] ;
8. Design a single tape deterministic Turing machine which accepts all strings defined for 2
the language L ={a"cb" :n2>0} over alphabet Z= {a,b,c}. - [51
9. Design a multi-tape Turing machine which éct as Copying machine over the alphabets
3" ={0,1} that transforms string of the form "#10#" into "#10#1 0%". [51




10. Dcﬁne unrestricted grammar. Explain possible extensions of Turing machine in brief. [1+6]
11. What is universal Turing machine? How Universal Turing machine works? Explain. 51
12. Explain Halting problem. Is it solvable problem? Discuss. 4]

13. What are two factors affecting the computational complexity of a problem? Explain class
NP with suitable example. [1+4]

*kE
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Explain dovetailing technique with suitable example. Write a regular expression for even
number of 'a’ followed by odd number of b’ over an alphabet Z = {a, b}. [3+4]

Differentiate between NFA and DFA. Design a DFA that accepts the language
L={x:xef0,1}* 110110 does not occurs as a substring in x}. Verify your design with
supporting examples. [2+5]
State Pumping Lemma for Regular Language. Use Pumping Lemma and prove that
Language L= {w we {O 1}* and w has an equal number of 0's and 1's} is not regular.  [2+5]

Why is NDFA 1mportant although it is equivalent to a DFA? Design NDFA which
accepts L= {W W e {a,b}*such that W contains either two consecutive a's or two

consecutive b's}. [2+5]
Define ambiguity in CFG. Write CFG for L=w e {a,b}*: wis a palindrome} and also
draw parse trees for the derivation of any two strings of length even and odd. [2+5]

Define Chomsky Normal Form (CNF). Convert the following CFG into CNF.
G =(V,%,R,S) where V ={S,A,B,a,b}, . = {a,b} and R is given by

{S —>A,S—>B,A >aBa,A >¢,B—>bAbB—> e} . Where e is empty symbol? [2+5]

Design a PDA that accepts those strings "having total number of ‘a’ equal to the sum of
number of b’ and 'c' with sequence of a,b,c,(i.ea’b’c” :i= j+k). Hence test your design

for the string "aaaabbcc”. ' n
Compare Turing machine with Finite Automata (FA) and Push down Automata (PDA). [5]
Design a Turing machine to accept language L = {WW R lwe {0,1}*}. Show processing

for the string 101101. [5]

10. Explain unrestricted grammar with suitable example. Is unrestricted grammar is superset

of Context Free Grammar? Justify your answer. [4+3]

11. What is recursive language? Mention its properties. Prove that "A language is recursive if

and only if both it and its complement are recursively enumerable." [2+2+5]

12. Define Computational Complexity and Polynomial Time Reducnon Also explain NP

hard and NP-Complete problems. [2+3]

*¥ %
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State pigeonhole principle. Prove the following statement by using mathematical
induction: 1x114+2x2H43x3!1+........... +nxn! = (n+1)!-1 where (n21). A [2+5]

Define Configuration of DFA. Design a Deterministic Finite Automata (DFA) for
language L = {w €{0,1} :w has both 01 and 10 as substrings}. Verify your design by taking

one accepted and one rejected strings. [2+5]
Construct 2 NFA for the language (ab*a U b*aa). Provide any two accepted strings and
two rejected strings. (71
State pumping lemma for regular language and use this theorem to prove that
L ={a"b® :n 21} is not regular. (7]

Construct a PDA which accepts the language L={a"b™"c™:n,m>1}. Verify your
design by taking s string "abbbcc” as example. (7]

What is Chomsky? Nommal Form (CNF)? {S,L,M,N,a,b,c}, > ={a,b,c},
R = {S — MaNJbL[pM,L - ab[cN[MlIs ,M —>a|cM,N —>abN} and S is the start symbol.  [2+5]

Construct a CFG for the language L=a"b’",n>0 and use this grammar to generate the
string aabbbb. Also construct the parse tree. [5+2]

8. Design a Turing Machine (TM) which accepts the following language

L ={W&{x,y,z} *:w has equal no. of x's,y's and z's}. Verify your design for the string

ﬂ#xyxyzﬂ#"' ) [ 6]
9. Design a two tape Turing machine that acts as a binary adder. Assume both the strings are

kept at first tape and separated by a semicolon and output is desired at the same tape. 71
10. Explain Recursive and Recursively Enumerable Languages with suitable examples of

each language. » [4]
11. Define unrestricted grammar. Explain, how unrestricted grammar can be defined as super

set of CFG and Regular Grammar? Explain the church-turing thesis. [2+3+4]
12. Explain class P and NP problems with example. What is NP-complete problem? [5]
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. a) Define Catesian Product. Use Mathematical Induction to show

L1221+ +n.n! =(gt1)!-1 forn>1
Find the regular expression for the language L = {W € {0, 1}*: has 0101 as substring.
Construct a DFA over {a,b} accepting strings having even number of 'a’ and odd number

- of'b.
3. Define DFA formally. State and prove closure properties of regular languages.

Define pumping lemma for regular language. Use pumping lemma for regular language to
show L={a"ba” forn=0,1,2......} is not regular.

Define the configuration of PDA. Design a PDA that accepts L={a’b",n>0} and
check the string aaaaaabb.

Define context free grammer.Convert the given Context Free Grammar (CFG) into
equivalent CNF

S—AB

A—aAAle

B—>bBB| e, Here: e means empty symbol

a) Write a CFG for the regular expression R = §*1(OUI)*

b) Use concept of closure property to prove that intersection of Context Free Languages
is not Context Free.

Design a Turing machine to compute the functionf(n)=n+1, where n be a binary string.
Show the processing for the string 10111.

Define Multitape Turing Machine. With the help of suitable example, explain how
Universal Turing machine works.

10. State Church Turing thesis. What is a recursive language?

11. Show that if a language L and its complement both are recursively enumerable, then L

and its complement is recursive. Explain the haiting problem.

12. Write short notes on:

a) Computational Complexity
b) NP hard and NP Complete Problems

% 3k K

[1+3]

B3]

(7]
(7]

[2+5]

(7]

[2+5]

(4]
[3]
[6]

[2+5]
[2+2]

[4+5]
(5]
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Explain what an equivalence relation is. Show by induction that for any n > 0,
142+......4n = (*+n)/2. [2+3]

2. Let Y. = {a,b}. Write a regular expression for the language with all strings in Y* with no
more than three a's. 3]

3. Formally define a Deterministic Finite Automation (DFA) [5]
4. Design a DFA accepting strings over the alphabet {0,1} defined by {0 0}* {11}*. {5]

5. Convert the following non-deterministic finite automation to DFA. [51

6. State the pumping lemma for regular language. Show that the language L = {a" : n is

prime} is not regular using the pumping lemma. [5]
7. Define Context Free Grammar (CFG) along with an example. [5]
8. Convert the following CFG to Chomsky Normal Form (CNF) [5]

G=(V,2,R,S)where V= {S, A, B, a,b}

2= {ab}

R = {S—aAbB, A—»aA, A—a, B>bB}
9. Design a pushdown automation to accept L = {ww®; we {a,b}*}. Show how it accepts

the string "abbbba”. (5]
10. Using the pumping theorem for context free languages show that L = {a"b"¢": n > 0} is

not context free. [5]
11. What is a Turing machine? Describe its operation. [5]
12. Construct a Turing machine to transform uwl into Uuwy, where w is a string

containing no blanks and U represents blank. 71
13. Construct a Grammar to accept the language L = {a"b"c" : n> 1} [5]
14. Explain the Church-Turing thesis. Show that the Halting problem is undecidable. [3+7]
15. Explain what is the class P. Describe the Traveling Salesman Problem. [3+2]

* %k
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" Design a Deterministic Finite Automata (DFA) for the regular expression (a(ab

Candidates are required to give their answers in their own words as far as practicable.
Atiempt All questions. , 3

-The figures in the margin indicate Full Marks Marks.

Assume suitable data if necessary.

Define countably infinite and uncountable sets with example. Use principle of mathematical
induction to prove (5" -1) is divisiblg by 4 for all integers n > 0. [3+4]
)*b)*. Verify
your design by taking one accepted and one rejected strings. [5+2]
State pumpmg lemma for regular language. Use this lemma to prove language,
L= {a :n>0} is not regular. : [2+5]
What are the differences between a2 DFA and a NFA? Convert the following NFA in to its
eqmvalent DFA. [2+5]

Construct CFG for language L(G)= {a™b" :m, n >0,m2 n} Use this grammar to generate

string "aaab”. And also draw the parse tree. [4+1+1]
Convert following CFG to CNF [5]
G=(V, %, R, S), where

V={S,A,B,ab}

Z={a,b}

[N

R={S > aAb|Ba|A,A—>SS|e, B> e}
Define the term ambiguity and inherent ambiguity in parse tree-For a CFG givenby G=(V, .
%, R, S) with V = {S}, £ = {a}-and production rules R is defined as:

S —SS,

S—a
Obtam the language L(G) generated by lhlS grammar

[



8. DesignAa PDA that accepts language, L= {a"b™ :n21}. Test your design for string "abbb".[5+1]

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

10. Define head shifting and symbol writing Turing Machines. Design a Turing Machine (TM)
which computes following function f{w) = wwR, where w® is the reverss of string and
w e {0,1}*. If your input string is #01#then TM should give the output string as #0110#.  [3+6]

11. Define class-P and class-NP problems with example. How do they relate to NP-complete
problems? : N

{51
12. What is an_"Algorithm” according to Church-Turing Thesis? Why is it called thesis andnota .

theorem? Prove that if a language L' and its complement 'L’ both are recursively
enumerable, then L is recursive. [2+146]

*¥¥
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1. State and explain pigeon-hole principle with an example.

2. Prove that — ! —+= ! +—I—+ ..... + ! = —— using mathcmatxcal Induction Principle.

- 2 6 12 n(n+1) n+l

3. De51gn a DFA that accepts the language given by L = {we {0, 1}*: w begins with 0-and

ends with 10}. Your design should accept strings like 010, 01 1110, 000010, 0101 1010
and should not accept strmgs like 1010, 0011, 01011.
4. Find the regular expression represented by NFA M=(X, 2 A, s, F) where
K={q0,q1, 92 s, qs, g5}, = {a,b}, s=qo, F={ g5} and A is given as follows.
8/2 a b €
—qo - - qi
i Q2 Ga -
G2 - 93,94 | -
-93 9s ] gs
94 G2, 94 - -
*q 5 - - -

5. Show that L= {we {a, b}*: w has equal number of a's and b's} is not regular by using
-pumping lemma for regular language. You may use closure properties along with
pamping-lemmg=

6. Explain about decision algorithms for rcgulaf language.

State and proof the pumping lemma for regﬁlar language.

N N

Normal form.
- S—abAB
A - BAB/E
B — BA&/A/E

10. Describe the trausition function of push-down Automata.

Prove that language whxch contains set of strings of balanced parentheses is not recu’ar

Define a context-free Grammer. Convert the following productions into chomsky

Bl
[4]

(6}

B3




11

13.

14.

15.

Design a Turing machine that reads binary strings and counts the number of 1’s in the

sequence. If there is- odd Tuimber of 1 in the input string, machine just halts with doing -

nothmg Otherwise machine should add 1 to the input binary number if it is even number

ang subtract 1 from the input binary number if itis odd number. For example if input -
string is #1110, it just halts after counting 0dd number of 1's. For #1014, it subtracts 1to i
get #100# and for #1010#, it adds 1 to get #10114. 71

. Let M1, M2 and M3 be three Turing machines, can you combine these three Turing

machines to get new Turing machine M” If yes, elaborate your idea with required theory . ;

and iltystration. Explain-unrestricted grammar with suitable example. 545} %
What is universal turning machine? Explain with example, how universal turing :
machine works? [5]

What do you mean by Church-Turing Thesis? Explam Turing recognizable languages
and Turning decidable language with suitable examples. [2+2]

. Why computational complexity analysis is required? Define class NP and explain how

Travelling Salesman Problem (TSP) is Class NP problem. [1+4}

L2 34
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’ Justify that “The complement of diagonal set is different from each row sets.” with the
b help of diagonalization principle. Show that if 3n+2 is odd then n is odd by using proof by
contradiction technique. A :

h 2. Design a DFA that accepts the language L = {x € {1,1}*: x bas an even number of 0’s and
an even number of 1’s}. Verify your design for at least two strings that are accepted by
this DFA and 2 strings that are rejected.

b
.

()

represented by R. Construct a e-NFA for regular expression bb (a U b)*ab

Use pumping lemma to prove that L = {a" b® : n> 1} is not regular.

:L\

5. Consider the regular grammar G=(V, %, R, S) where
V = {S,A,B,a,b}, £ = {a,b}
R={S—>abA/B/baB/e
A—bS/a
B —aS
}
Construct a finite automaton M such that L (M) =L (G)

6. Write context free grammars (CFG) for the languages L!= a™b"%" :m2Ln21} and
12= {a"b"c™ :m>1,a21}. Do you think that L =(LiNL2)is alsc context free? If not
prove that the language thus obtained is not context free by using pumping lemma for
context free language.

7. Convert following CFG into CNF with explanation of each step. G = (V,Z,R,S), where
V=1{S,X,Y,Z,ab,c},
A e Y= {a, b~ C} - B T B g UL
R = {S>XYZ|XYl|aZ, X-abXle, Y-bY|cZlab, Z»aXZ}
8. Design a PDA that aceepts all the palindromes defined over {a, b}*. Your design should
) accept strings like €, 2, b, aba, bab, abba, babab etc.

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

10. Is Turing Machine a complete.computer, support your answer in reference to different

.  roles of Turing machines? Justify that unrestricted grammar can generate the Janguage
- - ComEe - [3_1-3}

L={a"b"c":n21} : : -
11. Define Multiple tapes Turing machine. With reference to language they accept, compare
g Multiple tapes Turing machine with single tape Turing machine.- -

. “Turing machines is believed to be the ultimate calculating mechanism”, elaborate with
the help of Church-Turing thesis. How halting problems suffer the computational
procedures? Expain witl: suitable example.

15, With referenge *o Poiyromial Time Reducibili'y, explain NP hind an¢ NP- Cowplete

" Problems;.: *

g

[3+4]

[5+2]

-Show-that-fop:any-Regular expression R, there is a NFA that accepts the same language.

{3+3]

[4+6]
(6]

[41
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