Paper / Subject Code: SE9314 / Digital System Design

SE9314

Total No. of Printed Pages: 03
S.E - (Electronics & TC/ Electronics & Comm. Engg.) (Sem-III) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Digital System Design

[Time: 3 Hours] [Max. Marks:100]

Instructions: 1. Answer ANY FIVE QUESTIONS with TWO QUESTIONS from PART A
and TWO QUESTIONS from PART B and ONE QUESTION from PART C.
2. Assume suitable data if necessary.
3. All meanings and symbols and abbreviations carry their usual meanings.
4. Figures to the right indicate full marks.

. PART A
Ql a) Convert (527)% into gray code. 02
b) Simplify the given expression using K Map method. 06
Yy = z m (0,2,6,10,11,12,13) + d(3,4,5,14,15)
¢) Draw the simplest logic possible that implements following logic diagram 05

d) Draw the characteristic table, logic diagram and determine the characteristic 07
equation of clocked D flipflop. How will you convert D-FF to JK flipflop?
. Q2 a) Implement the following Boolean Function using 8:1 Multiplexer 07
F=A'BD'+ACD+B'CD+A'CD
b) Show that the ex-nor gate can be used as equality detector. 03
¢) Design a full subtractor using a demultiplexer and or gates. 04

d) Design and draw the logic diagram for a 2-bit magnitude comparator. The output 06
should be specified as 3 binary numbers for i) A>B ii) A<B and iii) A=B. Where
A=[A1 A0] and B=[B1 BO].

Q3 a) Whatare T flip flops? Give the truth table of T flipflop. Design a circuit that 06
converts a T flipflop into a JK Flip-flop.

b) What is a decoder? Draw the logic diagram of 2-line to 4-line decoder using 04
NAND gate only. Explain the function of Enable input.
¢) Redraw the circuit given below after simplification 05

1
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d) Explain how a 4*16 decoder can be constructed using 3*8 decoders. What is the 05
difference between a decoder and demultiplexer?

PART B
Q4 a) With the help of neat diagrams, explain in brief the four basic types of shift

07
registers. .
b) For the state diagram shown below obtain the state table and design the circuit

: 08
using minimum no of JK flipflops.
c) With the help of a neat diagram explain the working of carry-select adder
' 05
Q5 a) Design a synchronous counter which goes through the followige states 000 .
011, 100, 111, 101, 000, 010, 011 use JK flip flops. What is the“‘MOD A , 010, 06
counter? Of the
b) Explain the working of a 2 input TTL NAND gate.
¢) Draw and explain working of a 4 bit Universal register. 06
08
Q6 a) Compare the logic diagrams and working of the followi i .
& PIPO. = 3 ing shift registers; prgq 07
b) Design a binary counter having repeated binary sequence 0,1 2
© 11,2,3.4 usi ;
flops. USIng JK flip ¢y
c) Describe the various characteristics of digital IC logic familjes
06
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PART C
S Q7 a) Realize the function f{A,B,C,D)= X m (0,3,5,6,9,10,12,15) using 06
i) 8:1 Multiplexers
— ii) 4-to-16-line decoder with active low outputs

b) Converta J-K flip-flop to D Flip-flop. 06

e
w ¢) What is the drawback of SR flip flop? How can it be overcome? Explain the 08

working of FF which overcomes problem of SR flip flop.

) decoder can be constructed using 3*8 decoders. What is the 05 Q8 a) Design a 4-line to 2-line priority encoder which gives MSB the highest priority 06
a decoder and demultiplexer? and LSB the least priority.
b) What are the characteristics of ECL logic family? Draw the circuit diagram of 08
PARTB ECL OR/NOR gate and explain its operation.

at diagrams, explain in brief the four basic types of shift 07 . . ©) Explain twisted ring counter. 06

m shown below obtain the state table an
of JK flipflops.

d design the circuit 08

JUS counter which ggeg throug .
g h the follow;
o firoug OWIng state
0,011 use Jx flip flops. What is the MODSO(;Ot?i;OIO, "
gofa 2 input TTL NAND

' gate,
vorking of a 4 pjt Universa

| register, 06

08

1sters: PISO 07
unter hayj i
aving repeate( binary Sequence 0,1,2.3 4
Heddusing JK flip 07

Py [ [T 6
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Total No. of Printed Pages: 02
S.E - (VLSI Design & Technology) (Sem-III) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Digital Logic Design
[Time: 3 Hours] ‘ [Max. Marks:100]

Instructions: 1. Answer any 5 questions by selecting two questions from PART-A, two
questions from PART -B and one question from PART-C.
2. Assume suitable data if necessary.
3. All symbols and abbreviations carry their usual meaning,

PART-A
QI Answer any two questions from the following:
‘ a) Perform the subtraction of following numbers using 2's complement method: 04
i) 38-29 ii) -25-12
b) Perform the following operations: 06

1) Convert (2035)s to hexadecimal

2) Convert (163)10 to binary, octal and hexadecimal

3) Write the BCD and Excess-3 code for 807.
¢) Explain the working of Full Sub with neat diagrams. Give its applications. 06
d) With a neat circuit diagram explain the working of a Priority Encoder circuit. 04

Q2 a) Realise the XOR function using a) AOI b) NAND logic and c) NOR logic 06
b) Using Boolean Algebra Laws prove that: 06
i) X+XY=X+Y
ii) ABC' + A'BC + AB'C + ABC = AB + BC + CA

¢) Implement the logic expression given below using a 08
i) 4:1 MUX. ii) 8:1 MUX
@ F=2Xm(0,2,47)
Q3 a) Design a BCD to Gray code converter circuit. Draw neat circuit diagram. 10

b) Design a combinational circuit which accepts a 4-bit number as input and gives 10
its 2's complement as the output. Draw the circuit diagram.

PART -B
Answer any two questions from the following:
Q4 a) Explain edge triggered D flipflop. List its excitation table, truth table, circuit 07
diagram and obtain its characteristic equation.
b) Explain Race Around Condition in JK Flip Flop. How can we overcome this 05
condition.
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¢) Design a 3-bit counter using T flip Flops which goes through the following 08
states:
000, 010, 100, 110, 000, 010.

Q5 a) Convert a D Flip Flop to a JK FF. Draw the conversion table and obtain required 05

equations.
b) Design a type T counter that goes through states 0,3,5,6,0.... Is this counter self- 06
starting? '
c¢) With neat diagram explain working of a Johnson counter. 04
d) Differentiate between SIPO and PIPO. Give applications of each. 05
Q6 a) Explain the working of a universal shift register using neat diagram. 06
b) Design a MOD-10 Asynchronous counter using T flip-flops. 06
c) Explain working of a Ring Counter with neat diagram. List its application. g:
d) Explain Mealy and Moore Machine
PART-C
Q7 a) Explain the working of a 2x4 Decoder circuit. List its applications. 05

b) Simplify the following using K-MAPS and Implement the result using NAND 05
gates only:
i) F(P,Q,R,S) = m(2,3,4911,14)
i1) F (A,B,C,D)=Z (1,2,4,7,8,12,13,15) + d(3,11)

¢) What do you understand by Setup time and Hold time with respect to Flip Flops. 04

d) With neat diagram explain the working of a PISO register. 06
Q8 a) What are the various types of triggering mechanisms used in Flip flops. 05
b) Implement NAND, NOR, XOR and XNOR gates using 4x1 MUX. 04
c) Design a 4-bit EVEN parity generator circuit. 06
d) For the circuit given below determine the expression for Qn+1 state of flip flop. 05
=D e
clk ey
B R
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Total No. of Printed Pages: 3
S.E - (VLSI Design & Technology) (Sem-III)(Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Electronics Devices & circuits
[Time: 3 Hours] [Max. Marks:100]

Instructions:j) Attempt any FIVE questions by selecting TWO questions from Part A,
TWO questions from Part B and ONE question from Part C.

ii) Assume missing data if any with proper justification.

. Part -A
Q1 a) Sketch the current-voltage (IV) characteristic curve for a diode. Discuss the 7

diode's forward and reverse bias characteristics, highlighting the significance of
the knee voltage.

b) Define L-fiter and C-fiter in the context of power supply circuits. Discuss their

respective roles in smoothing the output voltage of a rectifier with necessary set
of equations.

c) InaFull wave rectifier with a capacitor filter, identify output ripple factor, I 6

and load resistance if € = 600uF,T = 20ms,Vr(p—p) = 1.2V and V, =
9V

Q2 a) Discuss the applications and limitations of Zener diode voltage regulators in 7

electronic circuits. What factors should be considered for proper voltage
regulation?

. b) Define amplification in the AC domain. Explain the importance of AC analysis
in electronic circuits and the small-signal model for BJTS. 7

©) A Zener voltage regulator circuit is to maintain constant voltage at 60V, over a 6
current range from 5 to 50mA. The input supply voltage is 200V. Solve for the
value of resistance R to be connected in the circut, for voliage regulation from
load current I, = Om4, the maximum possible value of I,. What is the value of

I, max?
Q3 a) Using the complete hybrid model, analyze the CE voltage divider biasing 7

configuration for a BJT. Calculate the input impedance, output impedance, and
voltage gain of the amplifier.

b) Exphin the differences between direct coupling and RC coupling in mmuilti- stage
1
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amplifiers. Discuss the design considerations and trade-offs for each coupling
method.

c) A wansistor used in CE arrangement has the following set of h parameters when
the d.c. operating point is V., = 10 volts and Ic = 1 mA :

hie = 20000 ; hoe =10™* mho; hre = 1073, he, = 50

Determine (i) input impedance (ii) current gain and (iii) voltage gain. The a.c. load seen
by the transistor is R, = 600 Q. What will be approximate values using reasonable

approximations?
Part -B
Q4 a) Describe the effect of negative feedback with necessary equations on the gain, 7

bandwidth, and distortion of an amplifier. Provide an example of a circuit using
negative feedback. .

b) Compare and contrast Colpitts and Hartley oscillators. Explain their circuit
configurations and the advantages of each oscillator in practical applications.

¢) An amplifier has mid band gain of 125 and bandwidth of 250KHz.
L If 4% negative feedback is introduced, find the new bandwidth and gain. 6

Ii. If the bandwidth is restricted to 1MHz, find the feedback ratio.

Q5 a) PI’OVI:dE an example of a circuit using positive feedback and explain how it 7
functions as an oscillator. Discuss the Barkhausen criterion for oscillation.

Describe the operation of a Bipolar Junction Transistor (BJT) as a switch in
electronic circuits. Discuss the regions of operation and the switching
characteristics using Output characteristics and DC load line.

c) Discuss techniques for improving the switching times of BJTs in digital circuits. 7

Explaln the role of biasing, transistor parameters, and load resistors in .
Optmizing switching performance.

Q6 a) Analyze the frequency response of an RC differentiator and an RC integrator. 10

How do the time constants of the RC components affect their performance?

b) A10Hz Square wave with amplitude 2 Vp-p is fed to an amplifier. Formulate

and plot the output waveforms under the following conditions. The lower 3dB
frequency is: 1) 0.3 Hz, i) 3.0 Hz and i) 30 Hz.

Part -C
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Discuss the applications of diodes and rectifiers in electronic devices and circuits
with necessary set of design considerations. Provide examples of where diodes
are used and their specific roles.

Perform a design analysis of a two-stage RC-coupled amplifier. Calculate the
overall voltage gain, input and output impedances, and discuss its frequency
response.

Discuss the factors that affect the stability and frequency stability of RC and LC
oscillators. How can frequency tuning be achieved in these oscillators?

Analyze the effect of capacitance on BJT switching times and propagation
delays. How can you minimize these effects in high-speed digital circuits?

Design an astable multivibrator with specific frequency and duty cycle

requirements. Calculate the component values based on the desired output
waveform

6D576F744238FF5D 143 156C96D401CE|
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SE9313
Total No. of Printed Pages: 04
S.E. - (ETC/ECE) (Sem-III) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Electronic Devices & Circuits
[Time: 3 Hours] [Max. Marks: 100]

Instructions: i. Atiempt any two questions from Part-A and Part-B and one question from
Part-C.

ii. All symbols and abbreviations carry their usual meaning.
iii. Draw near sketches/circuit diagrams wherever necessary.
iv. Answer any five questions, with a minimum of one question per module.
v. Assume value of hfe=100, 8= 100 unless stated otherwise.
vi. Assume the mains voltage and frequency is given by 230 V ac, 50 Hz.
vii. Make suitable assumptions whenever necessary.

viil. Use hybrid parameters for small signal analysis, unless stated otherwise

PART A
Ql A) Describe different methods used for coupling multistage amplifiers with their 07)
frequency response.
B) What is Fermi level? Prove that the Fermi level lies exactly in between (05)

conduction band and valance band of intrinsic semiconductor.

C) Derive the expression for the total current as function of applied voltage (neglect (08)
the barrier width) when diode is forward biased.

Q2 A) For the CE bias configuration shown below, derive an expression for: (i) Input  (10)
impedance, (ii) Output impedance, (iii) Voltage gain, (iv) Current gain. Use re
model and show all the steps in the derivation.
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B) Explain the working of a Class B Push Pull amplifier with the help of circuit (10)

diagram and waveforms. Prove that its efficiency is 78.5%. For a class B
amplifier using a supply of VCC=30V and driving a load of 16%2, determine the
maximum input power and output power.

A) What is Darlington Connection? Mention the advantages of Darlington Pair
Amplifier. With diagram, derive the expression for current gain and input
resistance of Darlington Amplifier.

B) What are the advantages of a transformer coupled amplifier? Find the overall
voltage gain of a two stage transformer coupled amplifier in terms of the turns
ratio of the coupling transformer.

C) State and Explain Miller's Theorem with relevant equations for Impedance.

PARTB

A) Determine the following for the circuit shown below (a) Ipsq and Vsq (b) Vs
(€) Vb (d)Vs

Veoo=2 oW

{io

loss = G rn
Ny = =3

Veg = —toy

6DS76F744233FFSD 143156096 D3F D50+
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sqand Veso (b) Vos (1)

£ = ~lov

2
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B) With the help of neat circuit diagram and waveforms explain the operation of

Monostable Multivibrator. Derive the expression for time period of this circuit.

Q5 A) Derive ripple factor for capacitor input or 7 filter.

B) With suitable diagrams and expressions, explain the effect of negative feedback
on input resistance of an amplifier.

C) In the Colpittts Oscillator, C1 = 0.2uF and C2 = 0.02uF. If the frequency of the
oscillator is 10KHz, find the value of the inductor. Also find the required gain
for oscillation.

. Q6 A) A full wave rectifier produces an rms voltage of 10v from 50Hz line source and
feeds a resistive load of 1.10KQ. If the filter uses a capacitance of C = 50uF,
find DC voltage, voltage regulation and ripple output voltage.

B) Sketch the shape of output waveform of a RC circuit when input is a square
wave for the following condition (i) RC=PW/10 (ii) RC=PW (iii) RC=10PW.
Explain in which condition the RC circuit behaves as an Integrator.

C) Determine RB and RC for a transistor inverter shown below if IC(sat) = 5mA,
VCE(sat) = 0.2V and V =5V,

LN

e
?c,

i g H———AAA
el 1. Ry

5 \1 Bde= 220

-]
’ |
PART C
Q7 A) With the suitable block diagram explain the following.
i) Voltage series feedback amplifier
ii) Voltage Shunt feedback amplifier
iif)  Curent series feedback amplifier
iv) Current shunt feedback amplifier

B) Determine Inq and Vpsq for the Enhancement type MOSFET shown below.

6D376F744233FF3D 143156C%6D3FD322
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Q8 A) Consider a silicon p-n junction with cross sectional area of 10 ¢m?2, The dopmo (08)
concentration, mean lifetime and mobllm of an electron in the P-type silicon at
300°K are given as: Na=2.5x10"cm™, py = 1350 cm®/V-s, 1,=106 sec. Similarly, 4

the donor concentration mean llfeume and mobility of an electron in the P-type
silicon at 300°K are given as: Np=5x10"® cm :10 se¢ and pp=500 ¢m? 2\ g
respectively. Calculate reverse saturation current. Also calculate forw ar
(I) for a forward bias voltage of 0.6 V.

-3 5

d current

B) Explain drift and diffusion current with relevant diagrams and equations.

(04)

C) Explain crossover distortion using neat sketches. 03)
s

D) Calculate the transformer turns ratio required to connect four parallel 16 O 03
speakers so that they appear as an 8-kQ effective load. h el
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Total No. of Printed Pages: 04
S.E - (Electronics & TC / Electronics & Comm) (Sem-III) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Circuit Analysis & Synthesis

[Time: 3 Hours] [Max. Marks:100]
Instructions: 1. Attempt any two question from Part A, Part B and one from Part C.
2. Assume suitable data if necessary
PART A
Q1 A. Distinguish between 4
1. Time variable and time invariant network
ii, Lumped and distributed network
‘ B. Find the mesh currents for circuit shown below 8
2002
MA
AMA AN
300 400
60 Q% 500 % 100
20V
{ T {t
100V S0V

C. Draw the graph and obtain the incidence matrix of the following circuit. Also

find the rank of the graph and reduced incidence matrix. 8
Y
Q2 A. A series RL circuit with R=30Q and L= 15H has a constant voltage V=60V 7

applied at t=0 as shown in the figure below. Determine the current I, the voltage
across resistor and the voltage across inductor.

S R
oo——AM-

1}
1
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B. Define the following w.r.t the graph theory 4
1. Tree and twigs
. Co-tree and links
. Mesh
iv. Rank of the graph
C. Verify reciprocity theorem taking I as the response and 50V as the source
9
Q3 A. Obtain thevenin's equivalent circuit at terminal AB of the following network. 10
Also obtain load current if the inductor of 5j ) is connected at AB

50./0° 9”5 402
j682
-0 B

B. Find the current through 5 €} resistors.

10 @
i 0 20V

+

10A 30 ?:m 50

20
TIOV

')O‘JD:OEOI“'II:‘)I\D\‘r\.\A_,D(ACCh
DaAvop
n
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PART C
Q7 A. Write tieset matrix and find the equations of branch currents in terms of the link 8
currents.
B. Obtain step response of RL circuit using Laplace transform
6

C. Find voltage across AB using superposition theorem

N R ——
sv{ ) %‘ 5¢
i
S P
sa(D () 10V
i -
! —— R
Q8 A. Determine all branch currents for the following circuit using noda| analysis 10
30) -1582 :
ooy ! 50
v f\.r 1 ""‘{ I !
10.£0° Q) .
-~ 402 1030
B. Find dual of the following network 4
20 a 4
501
[ AR
Im‘f\.l J
2H
10V BF == 3H ?m
C. Write a short note on image impedance of two port network.
6
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Total No. of Printed Pages: 03
S.E - (VLSI Design & Technology) (Sem-IIT)(Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Semi-Conductor Physics
[Time: 3 Hours] [Max. Marks:100]
Instructions: 1. Attempt any FIVE questions by selecting TWO questions from Part A,
TWO questions from Part B and ONE question from Part C.
2. Assume missing data if any with proper justification.
PART-A
Q1 a. What is the role of doping in semiconductors? Explain the difference betweenn- 7

type and p-type doping, and how it affects carrier concentration.
b. Explain the concept of energy bandgap in semiconductors. How does it relate to 7
. the electrical conductivity of a material?
c. Ina P-type semiconductor, the Fermi level is 0.3eV above the valence bandata 6
room temperature of 300 K. Estimate the new position of the Fermi level for the

temperature of 400 K

Q2 a. Define intrinsic carrier concentration and explain how it varies with temperature 7
in a semiconductor.
b. Discuss the concept of recombination and generation of carriers in 7
semiconductors. How does this affect carrier lifetime and device performance? 6
¢. Determine the conductivity of Silicon (a) In intrinsic condition at a room temp
300°K (b) With donor impurity of 1 in 108 (c) With acceptor impurity of 1 in
5x107and (d) with both the impurities present simultaneously. Given that ni for
‘ Si at 300°K is 1.5x10'° em™, pa=1300 cm?/V-s and pp=500 cm?/V-s, number of

Si atoms per cm®=5x10%2
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Q3 a. Describe the differences between Schottky barriers and Ohmic contacts at metal- 7
semiconductor junctions. Provide examples of materials used for each type of
contact.
b. Discuss the theory of current transport in Schottky diodes. Explain the 6
thermionic emission and thermionic field emission mechanisms involved in
Schottky diode operation,
7

c. Define surface potential in the context of an MOS capacitor. Explain how the

surface potential is related to the work function differences between the metal

and the semiconductor.

PART-B
Q4 a. Discuss the sub-threshold characteristics of a MOSFET. Explain the significance 7
of the sub-threshold slope and its implications for low-power applications.
b. Describe the concept of charge-sharing models in short-channel MOSFETs. 7
How do these models address the issues related to charge redistribution in the
channel?
c. Discuss the constant field scaling and generalized scaling models. How do these 6

models guide the miniaturization of MOSFETSs?

Qs a. Discuss the concept of velocity saturation in MOSFETSs. How does it relate to 8
carrier mobility and the device's current-voltage characteristics?
b. Explain the Drain-Induced Barrier Lowering (DIBL) effect in MOSFETs. How 12 .
does it affect the device's threshold voltage and performance?

Q6 a. Define Neo-volatile memory devices and explain their importance in modern
electronic system. Provide examples of applications that rely on non-volati]e
memory.

b. Explain the concept of Flash memory arrays. Describe the organization of

memory cells in a Flash Memory array and how daty 18 stored angd

erased.
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Describe the structure and operation of a Single Electron Transistor (SET). How 7

does the Coulomb blockade phenomenon play a crucial role in its behavior?

PART -C

Define transient Behavior in a PN junction and discuss its significance in 10

semiconductor device operation. Explain the concept of storage time and its

implications for device performance.

. Explain the charge distribution in the depletion and inversion regions of a MOS 5

capacitor when a bias voltage is applied.
Describe the importance of MOS capacitor characterization for device 5

performance. How do variations in capacitance-voltage behavior impact

MOSFET operation in integrated circuits?

Explain channel length modulation in MOSFETS and its effects am device 10
Behavior, How does it affect the output characteristics of the deviee?
Describe the concept of MOSFET scaling and its significance in semiconductor 10

technology using set of equations. Explain the motivation for scaling down

MOSFET dimensions
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Total No. of Printed Pages: 4 |
S.E. - (Electronics & TC / Electronics & Comm) (Sem-IIT) (Revised Course 2019-2020) »
EXAMINATION DECEMBER 2023

Mathematics ITI
[Time: 3:00 Hours] , [Max. Marks:100]
Instructions: i. Attempt five questions, two each from part A and Part - B and one .
~ from Part- C. R
. ‘ i Assume Suitable data, if necessary
i Figures in the rlght indicate Quesuon and/or Questlon subdxvnswn max. -
mark. . S B
PART ~-A
(Answer Any Two-Questions) -
| Q1 (aj Define rank of a Matrix. Reduce the follbwing matrix to mormal. | (6 marks)
| | 1213 3 | |
A=1|2 4 0 4 4
1 2 3 5 5
2 4 0 4 7
| (b) If /1 is the eigenvalue of A. Prove that' ' (6 marks)
. @) A™isthe elgenvalue of Am (m> 1)
(i) % is the elgenvalue of A1,
- (©) Diagonahze the following matn'x, if pdssible. - (8 marks)
1 3 3
A=|-3 -5 -3
' 3 3 1
Q2 ' (a) If L[f(t)] = F(s), Prove the following (6 marks)

@ LIF(©)] = sF(s) - £(0).

DS1TANITEANG AT A 1/ TI0TDTDT0INE 0
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) £[f; fdu] =1F).

(b) Find the inverse Laplace transform of

Q). log (32 + 4) (ii). s2-6

5249 53 + 452 4 35

(c) Using Laplace transform, solve

[D? + 4D + 4]y = 6e~* with y(0) = —2 and '(0) = g
¥ (0

(a) Find the angles a, § and y such that
Z2sina—cosfl +3tany =3
4 sin oo+ 2.cosffi-— 2tany = 2
6sina—3cosf +tany =9
where 0 SVCISZTE,OSﬁ S2m,and 0 <y < 1.
(b) Find the value of a, b and ¢ if the following matrix Als Orthogonal
1/3 2/3 ¢
A= (2/3 1/3 b)
/3 =273 -

(c) Using Laplace transform, Evaluate j'Dm e™2t t cos3 3¢ dt

PART - B
(Answer Any Two Qu estions)

(a) A periodic function f (x) with period 27 is defined Wwithin the per;
—T<x<T period

=1 ;for—-nm<x<0

flx) = - Find its Fourier gey;
rie -
1.5 for 0t o S €Xpansion.

(b) Expand f (x) = x sin x as a cosine series in S X <17 and sh h
Ow that

2 2
Lt e e T
1-3 8.5 '§:7 "=§'

(c) Using the method of separation of variables, find the al]

. du 5 3%u
of the following P.D.E =,

DS17ANICEANE AN A |r~t:~m-|nr_~nto.‘.“co__,
™

-Possible Solutiong

SE9311

(6 marks)

(8 marks)

(7 marks)

(7 marks)

(6 marks)

(6 marks)

(6 marks)

(8 marks)
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(a) Expand f(2) = m in a Laurent Series valid for the indicated (6 marks)

annular domain. ' ' '

(0).1<]z| <2 (i) 0<|z—-2|<3 @#@i). 1z + 11> 2
(b) Using Cauchy Integral Formula to evaluate the mtegral @c o dz where

C is the region given by |z| = 2 (7 marks)

2n ae . . . 7 marks . ‘

(c) Evaluate fo 5 3cost using contour integration. ( - ) N
(a) Find the half-range sine series of f (x) x? over (0 ?). E ‘ (4 marks)

(b) A rod, 30 cm. long, has its ends A and B kept at 20°C. and sooc (g marks) A
respectively, until steady state conditions prevall The temperature at each - o
end is then suddenly reduced to 0°C. and kept so. Find. the resultmg

temperature functlon u(x, t) takmg x=0atA.

(© ShOW that f m = 2 f

‘j'(é marks)

where C i is the posmvely onented boundary of the rectangle whose sndes
lie along the lmes x = %2, y 0 and y=1
‘ PART C
(Answer Any One Questlon)
(a) Determine whether the followmg vectors (1 2 -3, 4), (6 marks)
3B -1 2, 1),and (1, =5, 8 - 7) are hnear independent. If
not, ﬁnd the relation among them. -
(b) State Cayley-HamJlton Theorem. Venfy the theorem for the following
matnx _ B (7 marks)
/2 4 5 '
jA=(4»3 1)
s 1 vV
(c) Using Convolution theorem, find the inverse Laplace transform of
. 1 . s? 7 marks
(l). m ‘ (ll). (s% + a?)(s? + b?) ( r )
3
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Q8 (a) Expand f(x) = x(2¢ — x) in (0, 2{) as a Fourier series of period 2¢.
Deduce the sum
1 1 1 1
R TE et
xZ

. S . (o]
(b) Using Contour integration, evaluate f_mm dx.

(c) State all the physical assumptions and drive the one-dimensional wave
equation.

SE9311

(6 marks)

(6 marks)

(8 marks)
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SE9341
Total No. of Printed Pages: 4
S.E. - (VLSI Design & Technology) (Sem-III) (Revised Course 2019-2020)
EXAMINATION DECEMBER 2023
Applied Mathematics - III
[Time: 3:00 Hours] [Max. Marks:100]
Instructions: 1) Answer five questions: Any two from Part - A, any two from Part - B and
any one from Part - C
2) Make suitable assumptions wherever required.
3) Figures to the right indicate full marks.
Part A
Answer any two questions:
Q1 a) Prove that A(Adj A) = |A| I,,, where A is a square mmatnx of enterm: ©)
b) Find the rank of the following matrix by reducing it to its normal form (6)
1 2 3
2 1 0
A=l3 4 5
4 3 -10
¢) Diagonalize the matrix,
@®)
11 3
A= (1 5 1)
311
Q2 a) Find the Laplace transform of the following: ©)
@ f() =te tcos3t
@) g = f; e " sinh u du
b) Find the inverse Laplace transform of the following functions:; ®
. _ P
6)) F(s) = Z%H

(i) G(s) =2

s2-4s+13

DLITANICLNANS AN A 1/ T70TDEDT 02 N0 AN
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c) Solve the following differential equation by applying the Laplace transform: ©)
% + 3y = e~* given y(0) = 0.
Q3 a) Test whether the following vectors are linearly independent or dependent: (6)

1 2 0
-1 .,_11 .
1 -1 -1

b) Test the consistency of the following system of linear equations and if possible
find a of solution: X +y +z =3, x +2y +2z="5, 3x + 4y + 4z =11. ®

_t (sinv3¢t) dt (6)
——dt.

PartB .

c) Evaluate the integral " e

Answer any two questions:

Q4 a) Find the Fourier series expansion of the function, (6)
f() =Ix|, -2 <x <2, given that, f (x + 4) = f(x).
b) Find the Fourier series of the function, )
fx)=0,—r<x<0
=x,0<x<m,
given that f(x + 2m) = f(x).

1

Hence compute the sum of the series Y°_, e
c) Find the half - range cosine series of f(x) = xsinx, 0 < x < T. ©
Qs a) Define adjacency matrix of a directed graph. ©)
Represent the following graph by an adjacency matrix: .
V1
Vo
Vs
< — v
V3 4
2

DE1ITANITTANGAN A VMEINTIDTDTOINO A,
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b) Apply Dijkstra's algorithm to find the shortest path between the vertices 'A' and 8
'F' of the following weighted graph.

B 4 c

c) Prove that a simple graph with two or more vertices has at least two vertices of

the same degree. ©)
Q6 a) Apply Parseval's theorem to the function f(x) = x, —7 < x < &, with 1))

f(x + 2m) = f(x), and show that Z‘;’:—z = é.
b) Find the minimal spanning tree of the graph shown below: ®

a 9 b
\\
1 ~_ 8 2 —
7 \\\\ ‘ / - 4
c o~ 6

{

S ‘
1 m./ - \\ 5 / )
-2/
g

12

¢) Define incidence matrix of an undirected graph. Represent the following graph
by an incidence matrix: (5)

DLITANITTANS AN A 1D 7NTIDTDTCOIN0ANL
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e, v
Vi
€
€3
Va
PART C
Answer any one question:
Q7 a) Verify the Cayley Hamilton Theorem for the matrix, (7)
1 3 7
A={4 2 3
1 2 1
b) Find the Laplace transform of the function, f(t) = 1,0 <t <2 (5)
=1, 2 <t 4
and f(t+4) = {(t).
c) (i) State the convolution theorem. @)
(ii) Apply the convolution theorem to find the inverse Laplace transform of th 5
function, ¢ )
(5+2)(s+5)
Q8 a) Solve the one dimensional wave equation
®)
d%y 1 d%y
dx2 % 92’
using separation of variables method.
b) Find the half-range sine series of the function f(x) = (1x), 0 < x < |
c) Sho.w thf\t a g_raph in which there is an unique path between every pair of (6)
vertices is a tree. ©6)

DI1TTANITENANS AN A 1{‘1;"7{1'1'[]]'[)['
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SE9314

Total No. of Printed Pages: 3
S.E - (Electronics & TC/ Electronics & Comm) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JULY 2023 .
Digital System Design

[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1) Answer any two questions from PART A and PART B and one question from
PARTC
2) Assume suitable data, if necessary

PART A

‘ Q1 a) i) Convert(475.25)s to base 16 number system 6
ii) Add -75 to +26 using 8bit 2's complement arithmetic
iii) Convert (527)s to Gray code

b) State De Morgan's theorems of Boolean algebra. Hence reduce the expression 4
F=A [B+C’(AB+AC’Y’]

¢) Reduce using mapping the expression F=1M (2, 8,9, 10, 11, 12, 14) and
implement the real minimal expression in Universal logic

(9]

d)  Simplify using VEM technique with a three variable map 5
F=mo+m; F+mz+msE+ms (E+E’) +m7F+mupE+miz+misF+d (msF+my+muE’+msE)

Q2 a) Simplify the following expression and implement using NAND gates 4
F-AB’+ABD+ABD’+ A’C’'D’+A’BC’

‘ b) Express the Boolean function F -AB+A’C in a product of maxterm form 5

¢)  Explain the design of a Seven segment display 5

d) Design BCD to Excess 3 code converter and draw its logic diagram

Q3 a) Designand draw the circuit diagram of an even parity generator for 4bit input 5

b) Convert JK flip-flop to T Flip flop. Draw the characteristic table and determine 5
the characteristic equation of a clocked T flip flop

¢) Design a SOP circuit to produce two's copnplement of a 4 bit binary number

5
d) Implement the function F (a, b, ¢) = ab +b 'c using a 4x1 Multiplexer 5
1
o ICPI"L"IE’L"C7(\E5§")(.C'J‘.I' tinoauore
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PART B

W+ & Differentiate between PIPO and SISO shift registers and Draw a 4bit PISO shift

6
register

b)  Design a Synchronous BCD counter using JK Flip-flops

Obtain the state table, transition table and output table for the sequential machine

6
whose state diagram is shown in fig below.

0,111 0i0

Q5 a)  Explain with a neat sketch the working of a bidirectional shii, fegister with 6
parallel load

b)  What is a Look ahead carry generator? Explain with a neat dio gram

o

¢)  Implement the following Boolean functio,: in CMG! logic 5
i) F=(A+B)’

i) F=(ABYy

d)  Explain the various ¢ aractenistics of Digital IC 1o mic families
Q6 a) Explain ECL basic gate with a neat diagram. Explain its advantages ang 4
(=)
disadvantages .

b)  Design a Synchronous 3 bit up counter using JK ﬂip-ﬂop

¢)  The contents of a 4bjt shift register are 1100, The shj 8
WliChad p

ister i .
~ -even PUISES. LI Mpuwy, | = IS contip
the contents after ea¢h clock cycle

D

[

(=)

-

e

ol )
s e~

(]

LI TINE Y0y oy

CCi "aCntope




Paper s subject Lode: SEY314 7 Digitai ~vsoam Design

SE9314
PART C
Q7 a) Reduce the following expression to the simplest POS and SOP forms. 6
F=Y'm (6,9,13.18,19,25,27,29,31) + d(2,3,11,15,17,24,28)
b)  What is the difference between a full adder and half adder? Show how a full 5

adder can be implemented using half adders.

¢)  What is the difference between a Latch and a flip-flop? Explain the working of 5

SR flip-flop implemented using only NAND gates.
. d)  Explain the working of Ring counter with a neat diagram 4
Q8 a) Realize XOR function using AOI logic, NAND logic and NOR logic 6
b)  What is Race around condition? Explain how this is avoided in Master Slave 6

flip-flop

¢)  What are error detecting codes? Explain any one code used for detecting error 4
d) Explain with the truth table and logic diagram Decimal to BCD Decoder 4

L HOCCUETE N UTANNO = g o
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\ Total No. of Printed Pages: 5
S.E - (Electronics & TC / Electronics & Comm) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JULY 2023
Electronic Devices & Circuits
[Time:3 Hours] [Max. Marks:100]

Instructions:1. Answer any five questions by selecting two questions from Part A, two
questions from Part B and one question from Part C.
2. Each question carries 20 marks.
3. Assume suitable data wherever necessary.

PART A

Ql a) Explain Hall effect with the aid of suitable sketches. Derive an expression for hall 6
. coefficient and discuss any one application of Hall Effect.

b) With the help of neat diagram & mathematical expressions, derive the equation that 6
describes how the carrier density in a given elemental volume of crystal varies with
time.

¢) Derive the eql{ation for contact difference of a potential (barrier voltage) using the 8
energy band diagram for a PN junction under open circuited conditions clearly
indicating the energy levels in P-region, space region & N - region.

Q2 a) For the network of ‘
(a) Calculate [ and I.
{(b) Determine 7,.
(c) Determine Z; and Z,.
(d) Find A,, and A;.
: Vee=20V
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b) Compare RC coupled, direct coupled and transformer coupled amplifiers with 4
| respect to: _
‘ . Coupling components
1. Frequency response curve
1ii. DC amplification
‘ v, Impedance matching
|
| ¢) With respect to class B Power amplifiers, 9
‘ i Explain with the help of circuit diagram Complementary symmetry class B
’ power amplifier.
: ii. Compare Complementary symmetry class B power amplifier with Push Pull
amplifiers.
ii. Explain Cross over distortion. How can it be eliminated? Explain with
necessary circuit diagrams.
} d) Calculate the harmonic distortion components for an output signal having 3
fundamental amplitude of 2.5 V, second harmonic amplitude of 0.25 V, third
harmonic amplitude of 0.1 V, and fourth harmonic amplitude of 0.05 V. Calculate
| the total harmonic distortion for the amplitude components.
| B a With the help of energy band diagram, deriv i i level in 7
p of energy band diagram, derive the expression for fermi leve
intrinsic & extrinsic semiconductor
|
‘ b) For the network shown below, determine: 6
(a) Z;.
(b) Ay.

H %
; : ) i
‘L /i SUuF
AA - i L j?ﬁ_:].-'ic'
! 2 AN T h,=086K2
| - o j.lF i ;!m - )_) % ‘*_0—’

l'{- (\} - j— !?o.‘_:'IDE.Ib
| 1.2kQ 10 IF
/ Z::. I
= - —=r

Q . . . {
| ) With the help of mathematical analysis a‘ui neat diagrams, describe Miller's
heorem. Consider the following circuit and draw its AC equivalent after applying
Miller's theorem. |

2
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b)

<)

d)

Q3 a)

b)

Paper . Subject Code: SE9313 / Elecronic Devices & Circuits

o e elimi 2 in wi
necessary circuit diagrams. lnated? Explain with

Calculate the harmonic distortion components for : .
fundamental amplitude of 2.5 V, second harmomca:n?;tiﬁé Slg;lal having
harmonic amplitude of 0.1 V, and fourth harmonic ¢ 0f 0.25 V, third

the total harmonic distortion for the amplitude Comgg‘f::;de of 0.05 V. Calculate

With the help of energy band diagram, derive the :

intrinsic & extrinsic semiconductor eXpression for fermi level in
For the network shown below, determine:

(a) Z;.

(b) Ay.

0V

he=140
s Mh=086x0
v, . n. .= 1_5 X \0-4
V. I n \
’ (}U hoe= 2503

c) With the help of mathematical analysis a

I hd neat dj
Theorem. Consider the following circuit Lnd drawla'ltg oS, describe Miller
Miller's theorem. s A ®qQuivalent afte . I
T applying

(39 ]

A CO:I:'IAT'\I"AO'?OCOA ATS \ Maviee

e e e e e

SE9313
Compare RC coupled, direct coupled and transformer coupled amplifiers with 4
respect to: _
i. Coupling components
ii. Frequency response curve
iii. DC amplification
v, Impedance matching

With respect to class B Power amplifiers, 9
i. Explain with the help of circuit diagram Comp|

power amplifier. plementary symmetry class B
il Compare Complementary s . .

amplli)ﬁers. P Iy symmetry class B power amplifier with Push Pull
iii.  Explain Cross over distortion. How can it b

|
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b) Compare RC coupled, direct coupled and transformer coupled amplifiers with
respect to: _
i Coupling components
ii. Frequency response curve
iii. DC amplification
iv. Impedance matching

c) With respect to class B Power amplifiers,

1. Explain with the help of circuit diagram C
. om -
power amplifier. g plementary symmetry class B
ii. Compare Complementary sym ; .
ainplifiess P 1Y Symmetry class B power amplifier with Push Pull
1ii. Explain Cross over distortion. How can i e
: : n 3 = N T
necessary circuit diagrams. 't be climinated? Explain with

d) Calculate the harmonic distortion com
fundamental amplitude of 2.5 V, secq
harmonic amplitude of 0.1 V, and foy
the total harmonic distortion for the 4

pdoilents fo'r an oulput signal having

St ! l11a1m0r11_c amplitude of 0.25 V, third
1armonic amplityde of 0.05 V. Calculate

mplitude Components,

a) With the help of energy band diagram, deriye the ex i i i
intrinsic & extrinsic semiconductor ersendtar e el

b) For the network shown below, determine-
(a) Z;.
(b) Ay.

Theorem. Consider ¢

Miller's theorem. ircuit Fmd draw it; AC : describe Miller's

(]

A o
cozcHy Ihf"f‘.ﬂ)f\EOd AT~
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PART B
Q4 a) Anamplifier with negative feedback has a gain of -100. It is found without feedback 4
that an input signal of 50 mV is required to produce a given output whereas with

feedback the input signal must be 0.06 V for the same output. Calculate the amount
of feedback in dB and the values Ay and 8

b) Draw the block diagram to explain the feedback concept and identify each block and §
state its function in detail.

¢) With a neat circuit diagram, explain the construction & working of RC Phase Shift 7
Oscillator in detail. Why three identical R-C sections are used in R-C phase-shift
oscillator circuits? Discuss the effect for non-identical R & C.

d) A tuned collector oscillator has a fixed inductance of 100 uH & has to be tunable 4
over the frequency band of 100 KHz to 1500 KHz. Find the range of Variable
capacitor to be used.

Q5 a) Ina Full Wave Rectifier with C filter circuit, R, 100Q and C = 1050 pF. 6
Power line frequency = 60 Hz. Analyze the waveform below & determine the Ripple
Factor and DC output voltage from the graph and compare with calculated values.

¥

88VE A — — m— ~
ng

o +

——¥% ot
b) For the circuit and input shown below,
i. Determine the level of Vi and I at 2.5ms. 4
ii. Sketch the settled waveform of V.
27k
v, ov + T —\ V- 'i +
i 0.1uF
v, 0
ov

fom 1 ms o1 ms -

Qoo

V..
l ’
-—‘ J—
¢) Show that for an RC differentiatt;r the output is directly PTOPOr_ti.onal to the

derivative of the input. What arejthe conditions to be fulfilled f; .
circuit to act as differentiator? or RC high pass
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d) For the network shown below, determine
VGSQ and IDQ

Q6 a)

b)

c)

Q7 a)

b)

Silicon NPN transistors with hfe(min) = 40 are available.
Multivibrator to generate a square wave of | kHz frequen

2 -16V

T
g 2K
e

Vc_s"n,) ze3 V
?D(oa) =4 ma

1M
W

I¥T

Vgs(ou) =7

Vs

L

e

Design an A stable
¢y with duty cycle of 25%.

Take lc (sat) =10 mA, Vcc =12 V, VCE(Sat) =03V and VBE =07V,

An RC coupled amplifier has a voltage gain of 1000, £,
distortion of 5% without feedback. Compute the followi

factor of 0.01: ng with feedback with the

a) Amplifier voltage gain
b) Bandwidth & Distortion

With the help of a neat circuit diagram, explain the o
Full Wave Rectifier with LC filter to provide 12 v
ripple of 0.5%. Also, explain the significance of ¢r
the above design.

peration of LC f

itical inductance Wwith respect to

PART C

i. Find the concentration of holes and electrons in

g

-t .
= 100V /cm. P-type Germanium at 300°K, if

ii. Repeat part (A) for n-type Si, if ¢ = 0.1V Jcm

With respect to class A power amplifier, answer ¢
i

il.

iii.

he follow; :
Discuss in detail the working of Series fed Class A Wing questions:

help of neat circuit diagram. Why it is named 59 Esggief ?mp'liﬁer with the
detail. nits dlsad\’antages in
Discuss in detail the working of transformer coyp)
e e

welh the help of neat circuit diagram. Explain hol;, ictl Cll_as§ A Pp Cr amplifier
matching. : Provides impedance
Derive & prove that the conversion efﬁciency is improve db

Y using
4

=350 Hz, f, =200 kHz, and a

6
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Transformer coupled class A Power amplifier over Series fed circuit.

¢) With the help of re model for the circuit shown below, use small signal analysis to 6
derive expressions for input and output impedance. Voltage gain & current gain.

Vec

—r
1 i
V-4 4 R ]
¥
-
- %

)8 a) For Current - Shunt Feedback configuration, Prove that input resistance reduces and 8
output resistance increases with feedback by a factor of (1 + BA) respectively.

b) The Voltage gain of an amplifier without feedback is 2,500. If 40 dB of negative 4

feedback is added:
1. Determine the gain with feedback
2. To obtain the same output, how much must be the input increased to?

c) Derive the expression for the ripple factor in an L-section filter when used with a 6
full wave rectifier.

d) Mention the various factors responsible for decay time in transistor switching )
characteristics.
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Total No. of Printed Pages: 2
S.E - (Electronics & TC / Electronics & Tomm) (Sem-IIT) (Revised Course 2019-2020)

[Time: 3 Hours]

Q1

Q2

Q3

Q4

EXAMINATION JULY 2023
Elcctromagnetic Field & Wave Theory

[Max. Marks:100]

Instructions: 1. Answer any FIVE Questions with TWQO from Part A, TWO from Part B
and ONE from Part (.
2. Assume suitable data whenever necessary.
PART - A
a. State and explain Coulomb's law of electrostatics. 04
b. Find the gradient of V = eZ sin(2x) cos(y) 04
¢. Point charges 5nC and -2nC are located at (2,0,4) and (-3,0,5) respectively. 06

Determine the force on a 1nC point charge located at (1,-3,7)

d. Derive the expression for transformation of components in Cartesian coordinate 06
systems into components in cylindrical coordinate systems.

a. State Gauss's law. Using the samc find the electric flux density due to infinite 06

length line charge.

b. A point charge of 5nC is located at the origin. Find potential at A(-3,2,6). 04
c. Derive the expression for energy density in an electrostatic field. 06
d. Explain different magnetic materials in details. 04
a. Determine the divergence of thesc vector fields. 09

P = x*yzd, + xza,

ii. §=psin¢c’1;+pzz@+zcosd)d;
ven - 1 — . —~ ——
m. T =—cos0a,+ rsintcosd ay + cos 0 ay
07
b. Derive continuity equation and analyse relaxation time graphically. 04

c.  Write short notes on conduction and convection current

PART - B

a. Starting from Faraday's law, derive the Maxwell's equation in point and integral 08
form for time varying fields.

b. Derive the time dependent source fiee electromagnetic wave equation for
electric field intensity.

08
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Q5

Q6

Q7

Q38

SE9315
Explain Lenz's law. 04
What are standing waves? How does standing waves are formed? Define 06
standing wave ratio.
Derive the expression for Reflection and transmission coefficients at a general
dielectric interface with normal incidence. 08
In a medium characterized by o = 0,4 = pto and £ = £y and
=4 . —— 06
E = 20sin(108 t — Bz)a; V/m. Calculate phase constant f and magnetic
field intensity.
State and prove Poynting theorem. Give its significance. 10
Define polarisation? List the three types of polarisation and explain each of 10

them.

PART -C

Given B = 10x @, — 10 ya, — 3z a, Wb / m?, find the total force
experienced by the rectangular loop (on z=0 plane) shown in the figure.

N
—

| i /}
; : SA

State and derive Biot Savart Law.

Using Ampere Circuital Law, determinc the magnetic field strength for an

infinity long filamentary current I along y-axis. Draw the necessary diagram

Explain the wave propagation through Giood conductor. What is skin depth?
State its significance.

Explain displacement current in detail with equations.

Explain the concept of phase and group velocity.

|

06

06
08

08

06
06
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EXAMINATION JUNE 2023
Mathematics I11

[Time:3:00 Hours] [Max. Marks:100]

Ql a)

b)

Q2 a)

Q3 a)

Instructions:1. Answer any two questions from Part A and Part B and any one question
from Part C.
2. Make suitable assumption whenever required
3. Figures to the right indicate full marks

PART-A
If X is an eigen value of a matrix, then prove that (6)
i) % is an eigenvalue of A™ i) 1™ is an eigen value of A™
Deduce the following matrix into its normal form and hence find its rank,
11 -3 -1 (M
/1 0 1 1
31 0 2
11 -2 0
For what value of A and p the following system of equations, 7))

2x + 3y+5z =9

7x+3y—2z = 8

2x + 3y+Az=yu

will have 1) unique solution ii) no solution iii) infinite solutions.

If L[ f(t)] = F(s), then prove that (6)
i) L(e*f(t)) = F(s —a) i) L(f'(£)) = sF(s) — £(0)
Find the Laplace transform of (6)
i) e~2ttsint
.., sinht
1) ”
Using Laplace transform, solve
27 3% 4 2y = e given y(0) =-3 and y* (0) = § ®)
de? dt y S Yy y -
State Convolution theorem and use it to find [~ (L 6)
S+1)2/°
) . 1 0 3
Verify Cayley-Hamilton theorem for the matrix A=|2 1 _1} and hence find (6)
1 -1 1

Al

1 1 3
Diagonalize the matrix A = [1 5§ ]] ®)
3 1 1
1



Q4 a)

Q5

Q6

Q7

Q8

Paper / Subject Code: SE9311/ Mathematics i1

PART-B
Determine the Fourier series of the functlon f (x) = x — x? over the interval

(—m, ) and deduce the value of <—-= + = —= + %

find the half range Fourier sine series of f(x) = sinx in (0, )
Derive one-dimensional Wave equation.

3
Find the residue of f(z) = (7_1)—3—(:‘3(;5

Find the half range Fourier cosine series for f(x) = e*in0 < x < 1.
4
Using contour integration evaluate fo

atits poles.

S+4siné
Find the Fourier series of the function
X 0sx<1
fQ) = {n(z—x) 1€ x<2

Find the Taylor's Series Expansion of f (z) = aboutz = —1

z2—-2—6

Evaluate [ (z* + 3z)dz along:

a) Circle |z]=2 from (2,0) to (0,2) in counter-clockwise direction.

b) Straight line from (2,0) to (0,2).

c¢) The straight line from (2,0) to (2,2) and then from (2,2) to (0, 2)
Is the integral independent of path? Why?

PART-C

Solve the following partial differential equation using variable separable method

ax

Solve the following system of equations, if consistent:
X1 + 2x, — x3 — 5x4 = 4,

X, +3x; —2x3—7x4 =5

2x4 — X3 +3x3 = 3.

Using Laplace transform, evaluate f (w) dt ..

Gu _ g%, — 8e~3Y
—4ay,u(0,y)—8e .

Find the Laurent's Series of f(z) =
Evaluate §,

about z=1.

mdz where C is the c1rclc lz—3| = %

Derive One-Dimensional heat equation

SE9311

(6)
(6)
®
Gy

(6)
(6)

(7

(3)
38)

(7)

(8)

S)
(5)

(6)
9)
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Total No. of Printed Pages: 05
S.E - (Electronics & TC / Electronics & Comm) (Sem-III) (Revised Course 2019-2020)

EXAMINATION JUNE 2023
Circuit Analysis & Synthesis

[Time: 3:00 Hours] : [Max. Marks:100]

Instructions: 1) Answer any two questions each from PART A and PART B and any one
question from PART C.
2) Assume suitable data if necessary.
3) Draw neat sketches wherever required.
PART A
Qi a) Differentiate the following: 06
i} Active and Passive Networks
ii) Lumped and Distributed Networks
iit) Time variant and Time Invariant Networks

b) Find the current in resistance R3 using superposition theorem; internal resistance 07

of cells are negligible.
\ Vi= .05V

T RIS j

’F‘ =0 2Ol St t—‘_ [‘ \SV

-~

A
Ry=18

¢) State the compensation theorem and using the same, calculate the values ofnew 07

current in the network when the resistor R; is increased by 30%.
En

Fsv = 208

WY
(pf\)
i
:

SOINTMY CINAMNE A  Cmsoaeom s n
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SE9312
Q2 a) Define the following terms with an example: 06
i) Degree of the node
i) Tree
iif) Links

b) Writ,e the Tieset matrix and find the equations of the branch currents in terms of 08
the link cwirents.

c) State the properties of incidence matrix. 06

Q3 a) Construct the dual of the following network

7 f.

0s
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SE9312
¢) In the circuit shown below, the switch S is closed at t=0.Determine the current 06

and the voltage across the capacitor; Ve(0)=0V

s log
[,
Qov__! .
—_ 7 N
“x
03

d) Write the mesh equations for the circuit shown below.

N 5
oaJi
WA l_ AW
30 |,
= ] T, EZESN
oV ¥ > 5
Do o
Sy
I\ ___% o > Zan
(v - } }
QY

PART B
Q4 a) Explain in detail the Impedance and Phase angle of a series resonant circuit.
b) Derive the short circuit admittance parameters with respect to two port network
¢) For the network shown below, Derive the open circuit impedance parameters
and draw its equivalent circuit.
1 oW . AMAMIAA— .
[ Qo , Ay 0 2
2 Lo

Vi W % 2a Va

ﬁ l/

—O

|

06

06

08



Qs

Q6

Q7

Paper / Subject Code: SE9312 / Circuit Analysis & Synthesis

a) Define a filter circuit. Explain with a neat diagram the i network. Also state the

various applications of a 1 network.

SE9312

06

b) Derive the design equations for T type attenuator. Also design a T-pad attenuator 08

to give an attenuation of 60 dB and to work in a line of 500Q impedance.

c) Find the two Cauer realisation for the given function
10s* + 1252 + 1

Z(s) = 2s3 +Zs

a) Derive the Z-parameters in terms of hvbri< ... Lueters with respect to 2 port
network.

b) Design a symmetrical lattice attenuator to have a characteristic impedance of
8002 and attenuation of 20dB.

c) Find the first foster network for the following function
©27 - 4)(s* +25)
s(s?+16)

Zis) =
PART C
a) Write a short note on image impedance of two port network.
b) State and prove the maximum power transfer theorem.

c) Verify reciprocity theorem for the following
(IR

a) Derive the design equations for Lattice attenuator. Alg

) 0 design a .
lattice attenuator to have characteristic impedance of 6000 agr:j SymIncttncal
20dB. n attenuation of

06

07

06

07

06
06

08

12
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) Determine the load resistance to receive maximum power from the source. Also 08
find the maximum power delivered to the load in the circuit shown

~ il" .
\O‘éﬁ‘x /."/
joo Vv - A ,:9;1 \_____,-g\j..
Ry s
B0 ' fioﬁ
7

SOSOT73AIASDANSA A A TCAATNA AL 12N
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SE9314

S.E - (Electronics & TC / Electronics & Comm Engg) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JANUARY 2023

[Time: 3 Hours]

Instructions: 1.

Digital System Design

[Max. Marks: 100]

Answer ANY FIVE QUESTIONS with TWO QUESTIONS from PART

A and TWO QUESTIONS from PART B and ONE QUESTION from

PART C.

2. Assume suitable data if necessary.
3. All meanings and symbols and abbreviations carry their usual meanings.
4. Figures to the right indicate full marks.
PART A
Ql a) Convert octal 654.675 to decimal and hexadecimal 2
b) Given the logical equation: Y = 3 m (1,4,7,10,13) + d(5,14,15) realize the 6
function using minimum number of gates. Use K-Maps to simplify the function.
c) Show that A+A’B+A’B’C+A’B’C’'D=A+B+C+D 5
d) Draw the characteristic table, logic diagram and determine the characteristic 7
equation of clocked T flipflop. How will you convert SR-FF to D-FF?
Q2 a) Implement the following Boolean Function using 8:1 Multiplexer. F= (A, B, C, 6
D)=1M (0.3.5.8.9,10,12,14)
b) Perform the subtraction 110 - 11010 using 1's and 2's complement method. 3
¢) What is the difference between a half adder and full adder. Show how full adder 3
can be implemented using half adders.
d) Can XOR gate be used as an inverter? Explain 2
e) Name the logic at output y, for a given logic realization 6
2 ™,
e
Do
i Y‘::‘J i
o et L ’
A i
B
L

2DTFN673976) .:\DDBCS()I"I":\S»%—I.?’//\ 16EI



a)

b)
c)

d)

a)

b)

©)

a)

b)
<)

a)

aper / Subject Code: SEY314 / Digital Systemn BDesign

SE9314

Add the numbers (145)10 + (90) 10 using the 8421 BCD arithmetic. What are the 4
advantages and disadvantages of the BCD code?

Design a combinational circuit to produce the 2's Complement of a 4-bit number 6
Redraw the circuit given below after simplification 5

f){ —‘_‘\’Dy

Lz _L>>

Ay — w._

Explain octal to binary encoder with the help of truth table and logic diagram. 5
PARTB

With the help of neat diagrams, explain in brief the four basic types of shift 7

registers.

Design a MOD-5 asynchronous UP counter using J-K flip-flops Draw the timing §
diagram.
With the help of a neat diagram explain the working of carry-select adder 5

Given a sequential circuit with input X, output Z and with the following flip-flop 6
input equations and output function
1) Draw the logic diagram
2) Determine the state diagram and state table
3) If both the flip-flops are initially reset and input X and Y are both high,
what is the state of the circuit and output 3 clock pulses later?

Jy = QX+ QY Jg = QX

Ky =0y XY Kg=Q, + XY
Z=Qy XY +QXY

Explain the working of a 2 input TTL NAND gate 6
Draw and explain working of a 4 bit Universal register 8

Compare the logic diagrams and working of the following shift registers: PISO 8
& PIPO




SES314
b) Obtain a reduced state table and reduced state diagram for the sequential 6
machine whose state diagram is given below
;ﬁ/""’——— a Of \
-~ l
) it Joh
C
¢) Draw and explain CMOS to TTL Interfacing 6

Q7 a)
b)
c)

Q8 a)

b)

c)

Paper / Subject Code: SE9314/ Bigital System Desiga

PARTC

Design and draw a code converter circuit to convert 4-bit BCD to Excess 3 Code
Convert a J-K flip-flop to D Flip-flop

Design a type D counter that goes through the states 0,3,4,5,0....is the counter
self-starting?

Design a 4-line to 2-line priority encoder which gives MSB the highest priority
and LSB the least priority

What is “race around condition" in JK flip flop? Explain how race around
condition can be eliminated using Master Slave JK flipflop built using NAND
gates. Draw the circuit diagram of master-slave JK flip flop?

Discuss CMOS to TTL and TTL to CMOS interfacing

2D7FD673976 1ADDBCS6FFAS3427A 16E1
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Total No. of Printed Pages: 3
S.E - (Electronics & TC / Electronics & Comm Engg) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Electromagnetic Field & Wave Theory

[Time: 3 Hours]) [Max. Marks: 100]

Instructions: 1) Assume missing data if any.
2) Figures to the right indicates marks.

3) Answer any two questions from part A, any two questions from part B and
one question from part C.

PART A
Ql a. 3 field quantities are given by P = 2@, — @ , § = 2a; — @, + 2az and 6

R=2a; - 3@, + a. Find the vector triple product of the above.
b. Given point P (-2,6,3) and vector A= (v + z)a; + xay, express P and Ain 6
Spherical coordinate system. Evaluate 4 at P in spherical system
c. Find the divergence and curl of the following 8
i) A=eMa,+ sinxy ay +cos*xza,
ii) B = pz2cosg @, +zsin%Q @,
Q2 a. Three concentric spherical shells r=1, r=2 and r=3m have charge distributions 4, 10
-4 and 5 pC/m?.
i) Calculate the flux through r=1.5 and r=2.5m
i1) Find D at r=0.6 m and r=2.5m

357C144639CA63C83 1 2AC423B5506354
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SE9315

b. Point charges are placed at the corners of a square of size 4m* as shown in Fig. If 1¢
Q=15pC, find D at (0,0,6)

2 5 +20
-2 o z .
&
-20 -2 -0
Q3 a. A homogenous dielectric (g = 2.5) fills region 1(x < 0) while region 2(x > 0) 10
is free space.
) IfD; = 10@; — @, + 4@, nC/m? find D, and 6,
ii) If E2 = 10 V/m and 8, = 450°, find E; and 6,
b. Derive the expressions for conductor-dielectric boundary conditions 10
PART B
Q4 a) A current distribution gives rise to the vector magnetic potential 10
A = x2ya; — y*xa, + 4xyz @,. Calculate
) Bat(-125)
i) The flux through the surface definedbyz=1,0 <x<1,-1< y <4
b) Figure shows a conducting loop of area 20 cm? and resistance 40, If 10

B = 40 cos 10*t @, Wb/m? find the induced current in the loop and its direction

2



Q5

Q6

Q7

Q8

a)

b)

a)
b)

a)

b)

b)

Paper / Subject Code: SE9315 / Electromagatic Field & Wave Theory

SE9315

Region 1 described by (3x + 5y) 2 9 is free space, and region 2 described by (3x 10

+ 5y) <9 is a magnetic material for which p = 10 p0. Assuming that the

boundary between material and free space is current free, find Fz', if F{ =
0.2a; + 0.5a, + 0.2 a; Wb/m>.

State and derive Poynting's theorem. Give its significance.

List and explain the Maxwell's equations in point and integral form.

Explain the wave propagation through Good conductor. What is skin depth?
Give its significance.

PART C

State Gauss's law. Given that D = zp cos’pa; C/m?, calculate the charge
density at (1, n/4, 3) and the total charge enclosed by the cylinder of radius 1 m

with-2<z<2m.
State and explain Coulomb's law

Given B = é6xa, — 9y a; + 3z @, Wb/m?, find the total force experienced by
the rectangular loop (on z=0 plane) shown in Fig

>
}

P dN od
43/\

| I

S

L]

Given the potential V= %S in@ cosg,
(a) Find the electric flux density D at (2, 71/2, 0).

(b) Calculate the work done in moving a 10uC charge from point A(1, 30°,
120°) to B(4, 90°, 30°).

10

10
10

12

10

10



Q5

Q6

Q7

Q8

Paper / Subject Code: SE9315 / Electromagatic Field & Wave Theory

SE9315

a) Region 1 described by (3x + 5y) > 9 is free space, and region 2 described by (3x 10
+ 5y) <9 is a magnetic material for which p = 10 p0. Assuming that the

boundary between material and free space is current free, find P_z', if F{ =
0.2a, + 0.5 Ey’ + 0.2 a, Wb/m?.

b) State and derive Poynting's theorem. Give its significance. 10

a) List and explain the Maxwell's equations in point and integral form. 10
b) Explain the wave propagation through Good conductor. What is skin depth? 10
Give its significance.

PART C

a) State Gauss's law. Given that D = zp cos?¢ @, C/m?, calculate the charge 12

density at (1, /4, 3) and the total charge enclosed by the cylinder of radius 1 m
with-2<z2<2m.

b) State and explain Coulomb's law

a) Given B = 6x@, — 9y ay + 3z @; Wb/m? find the total force experienced by 10
the rectangular loop (on z=0 plane) shown in Fig

[

3
ol o
45/\
| IR =
2 n A x
0 1 pe.4 3

b) Given the potential V = %Sine cosg, 10
(a) Find the electric flux density D at (2, T1/2, 0).

(b) Calculate the work done in moving a 10pC charge from point A(l, 30°,
120°) to B(4, 90°, 30°).

357C144639CA63C8312AC423B55C6354
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S.E - (Electronics & TC / Electronics & Comm Engg) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JANUARY 2023

Circuit Analysis & Synthesis

[Time: 3 Hours] [Max. Marks:100]
Instructions: 1. Answer ANY Two Questions from Part A
2. Answer ANY Two Questions from Part B
3. Answer ANY One Questions from Part C
4. Make Suitable Assumptions, Whenever Necessary
Pari-A
Q1 a) Explain in detail about symmetrical and asymmetrical networks? 10

b) Obtain the incidence matrix, fundamental cutest matrix and fundamental tie set matrix 10
for the network graph shown in figure below?

Q2 a) Determine the mesh current I;. in the circuit shown? 10

e s, = .
r—/\ N — NN
T,
2 e ST, =
™ ?

Dovi T

b) In the figure below, the switch is closed at position A at t=
A /

WV 4ov

0 determine the current i(t) 10

B
ASD L

[ GapuF

IECS8AOB 711 ‘B6AA6OI6E ] 29 SFOOEAL 3



Paper / Subjeci Code: 519312/ Cireuitl Analysis & Synthesis

Q3 a) State and explain Reciprocity theorem with a suitable example?

SE9312

10

b) Determine the equation of current i(t) after closure of the switch, What is the value of 10

Q4 a)
b)

Q5 a)
b)

Q6 a)

b)

Q7 a

b)

current at 0.1sec?

t 25 - 14

zgj AN N

CLE)

PART B

Derive the input impedance and the output impedance of transmission parameters?
Derive hybrid parameters in terms of inverse hybrid parameters?

Derive the expression for Anderson Bridge with relevant diagrams?
Explain the construction & working of stepper motors in detail?

Write a shot note on the errors and precautions in using bridges?

Derive an expression for the bandwidth of the series resonance circuit in terms of
circuit parameters?

PART C
Verify reciprocity theorem taking I as the response and 80V as the source?

3N n

With a neat sketch, deline the following with reference to a network graph
1) Path

2) Branch

3) Node

4) Loop

5) Tree

=]

10
10

10
10

10

10

10
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SE9312

Q8 a) Derive the expression for the resonant frequency of a parallel RLC circuit. Also show 10
that impedance of the circuit is purely resistive at all frequencies of the same circuit?

b) Explain the construction & working of servo motors in detail with relevant diagrams? 10

1ECS8AOB7FR4C BOAAGKGL]293 FOOE4F3



Paper / Subjeet Code: B18212 7 Ciircait Analysis & Synthesis

SE9312

Q8 a) Derive the expression for the resonant frequency of a parallel RLC circuit. Also show 10
that impedance of the circuit is purely resistive at all frequencies of the same circuit?

b) Explain the construction & working of servo motors in detail with relevant diagrams? 10

1ECSRAOR 7|'4([3&\,\(,{\4(,[{| J93IFOVELRS
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Total No. of Printed Pages: 3
S.E. (Electronics & TC / Electronics & Comm Engg) Semester-III (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Electronic Devices & Circuits
[Time: Three Hours] [Max. Marks: 100]

Instructions: i. Altempt any two questions from Part-A and Part-B and one question from Part-C.
ii. All symbols and abbreviations carry their usual meaning.
iii. Draw near sketches/circuit diagrams wherever necessary.
iv. Assume value of /ife=100, = 100 unless stated otherwise.
v. Assume the mains voltage and frequency is given by 230 V ac, 50 Hz.
vi. Make suitable assumptions whenever necessary.
vii. Use hybrid parameters for small signal analysis, unless stated otherwise

PART A :

Q1 A) Explain Hall Effect with the aid of suitable sketches and derive the equation of Hall Coefficient 8
B) State and Explain Miller's Theorem with relevant equations for Impedance. 6
C) Describe the formation of p-n junction in a diode and explain with relevant plots for space charge, 6
electric field, voltage with respect to space charge width.

Q2 A) Derive the continuity equation for minority charge carrier of n-type semiconductor. 6
B) In an N-type semiconductor, the Fermi level is 0.3ev below the conduction level at a room temperature 3
of 400°K. If the temperature is increased to 450°K, determine the new position of the Fermi level.

C) Discuss the classification of large signal power amplifiers 5
D) What are the advantages of a transformer coupled amplifier? Find the overall voltage gain of a two 6

stage transformer coupled amplifier in terms of the turns ratio of the coupling transtormer.

Q3 A) Sketch a complete hybrid model equivalent circuit for RC Coupled amplifier. Comment on the effect 6
of cascading on frequency response and bandwidth.

B) Explain the working of a ClassB Push Pull amplifier with the help of circuit diagram and waveforms. 8
Prove that its efficiency is 78.5%.

C) Discuss features of Darlington pair. How is it different from an emitter follower? With a neat circuit 6
diagram explain working of Darlington amplifier.

PART B
Q4 A) What is an integrator? With relevant waveforms, explain the operation. State the condition for a low-

pass RC circuit to function as an integrating circuit. >
B) "Negative feedback in amplifiers reduces noise and non linear distortion." Explain. 6
C) Design an Astable BJT multivibrator to generate a 1 kHz square wave, VCC= 5 v and output load 6
current is to be 20 pA. Assume hFE(min) = 70. Draw the circuit.

D) State and explain Barkhausen's criteria to get sustained oscillations. 3

Q5 A) With the help of neat circuit diagram and suitable waveform ex
derive the necessary expression for the ripple factor.
B) For the circuit shown, derive an expression for the followin
(iii) Output impedance, (iv) Cwirent gain.

plain the operation of L-filter. Also 8

g: (i) Input impedance, (i) Voltage gain, 12

EIADIGTESFEOARF 246 1 170540481 300k
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Q6 A) Draw a diagram of a BIT switch. Explain the factors responsible for its turn on anf turn off times. How
can we improve these times? o i )
BB) With detailed mathematical analysis derive expression for input and output impedance of voltage
series configuration.

C) With the help of suitable waveforms derive an expression to determine the pulse width of a
Monostable Multivibrator.

PART C

Q7 A) Explain the energy band structure of PN diode under open circuited condition and derive the
expression for contact potential.
B) An amplifier has an input of 10mV and a gain of 200 without feedback. The distortion produced at the
output of amplifier is 10%. It s desired to reduce the distortion to 1% by using negative feedback.
Calculate the gain and output voltage with feedback.
C) (i) With the help of neat sketches and waveforms, explain the operation of a CLC filter.
(1) Design a LC filter to provide 12 V at 250 mA with a maximum ripple of 0.5% and compute the values
of L and C, and the Bleeder Resistance to maintain good regulation.

Q8 A) What is "Crossover distortion"? With the help of a neat circuit diagram, explain how crossover
distortion can be eliminated,

B) With the help of a circuit diagram, explain the operation of transistor based Colpitt Oscillator. Starting
with the general equation for a tuned circuit oscillator, derive an expression for the frequency of
oscillations

C) Find the conductivity of Silicon (a) In intrinsic condition at a room temp 300°K (b) With donor

2
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impurity of 1 in 10 (c)With acceptor impurity of 1 in 5x107 and (d) with both the impurities present
simultaneously. Given that ni for Si at 300°K is 1.5x10'% cm p, =1300 cm®V-s and pp=500 cm?V-s,
number of Si atoms per cm’=5x10%

D) For the circuit shown in below, the following pulse inputs are applied: i) Vi= 10 V, pulse width = 1
ms, ii) Vi= 20 V, pulse width = 1 ms. Sketch the output waveform and calculate the level of output

voltage V. the end of each pulse.

1055
Lo A8 b e
l,ll "'".‘fi .’;‘
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S.E. (Electronics & TC / Electronics & Comm Engg) Semester-III (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Mathematics-111
[Time: Three Hours] [Max. Marks:100]

Instructions: 1. Attempt five questions. any two questions each from PART-A and PART-B and one
from PART-C.

Assume suitable data. if necessary.

8

3. Figures to the right indicate full marks.
PART - A
Answer any TWO questions from the following: 2x20=40 M
Q1 a) Define orthogonal matrix and find values of a. b and c if following matrix is orthogonal 6)
1/3 2/3 a
A= [2/3 1/3 b]
2/3 -=-2/3 ¢
b) Test the consistency of following equations and if consistent solve them. N
4x —2y+6z=38
x+y—3z = —1
15x =3y +9z = 21
¢) Solve the following differential equation using Laplace Transform. (7)

y' =y — 2y = 10sint, y(0) = 0, y'(0) = 2

Q2 a) Find the Eigen values and Eigen vectors of matrix A if (6)
10 -2 -5
A=|-2 2 3
-5 3 5
b) Find the Laplace transform of ®)
(i) e~'tsinTt
(” 1-cos2t
! t
¢) If f(t) is a periodic function of a period a. show that (6)

1 a
L©) = fo et F(t)dt



Q3

Q4

Qs

Q6

Paper / Subject Code: SE9311 / Mathematics {11

a) Find
S+4

(i) L™ [logm

ey ye 1
(iiy 17 [sz(s+z)

b) By reducing to normal form, find the rank of the given matrix.

A=

= NN

1 31
2 3 2
3 1 3
6 7 6
¢) Solve the following using Laplace transforms

«© sin2t
f e~3t dt
o t

PART-B
Answer any TWO questions from the following:
) Derive one dimensional heat equation by stating the assumptions.

. , S . 1 .
b) Obtain Laurent's series for the function —————for 1 < |z| < 3
(z+1)(Z+3)

¢) Find half range cosine series of f(x) = x(m — x) for0 < x < 7.

a) Determine the poles and the residue at simple pole of the function
, 2
z
zZ) = ——————
f@ (z-1)2(z+2)
b) Find the Fourier series for
fX)=—-n1 —-m<x<0
= x 0<x<r
Hence deduce that "—2—i+3+i+---
cethat T =r T3t

¢) Evaluate gf»(zT;;tz-ZI\Where Cis the circle [z|=1.5

do

: 2m
a) Evaluate the integral f; T

b

Derive solution of one-dimensional heat equation,

1R
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2x20=40 M

(8)
(6)

(6)

@)

(10)

(6)

(6)
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¢) Find Fourier series to represent f(x) = x? in (0, 2m).
PART - C

Answer any ONE question from the following:

a) Find whether the following matrix is derogatory and find its minimal polynomial.
-2 5 4
A= [ 5 7 5 ]
4 5 =2

b) State convolution theorem and find the Laplace inverse transforms of the following function

by using convolution theorem.
s

(s2 + 25)?

¢) State and prove Cauchy's integral formula.

a) Using Residue theorem evaluate the integral
2
z4dz

(z—-1)2(@=+2)

Where c: |z| =

b) An insulated rod of length 40 has its ends P and Q maintained at 0°C and 100°C respectively
until steady state condition prevail. If Q is suddenly reduced to 0°C and maintained at 0°C.
Find the temperature at a distance x from P at time L.

¢) Test whether the following vectors are linearly dependent or not. If so, find the relation
between them.
(L1-1. ). (1.-1.2.-1).(3. 1.0. 1)

DOCAODSCLODISEODO 0] 10 (g g

(6)

1x20 =20

M

Q)

Q)

(6)

(6

(8)

(6)
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Total No. of Printed Pages: 3
S.E - (Electronics & TC / Electronics & Comm Engg) (Sem-III) (Revised Course 2019-2020)

EXAMINATION JANUARY 2023
Digital System Design

[Time: 3 Hours] [Max. Marks: 100]

Instructions: 1. Answer ANY FIVE QUESTIONS with TWO QUESTIONS from PART

Q1 a)

b)

)

d)

b)
c)

d)
e)

A and TWO QUESTIONS from PART B and ONE QUESTION from
PART C.
2. Assume suitable data if necessary.
All meanings and symbols and abbreviations carry their usual meanings.
4. Figures to the right indicate full marks.

w

PART A

Convert octal 654.675 to decimal and hexadecimal 2

Given the logical equation: Y = },m (1,4,7,10,13) + d(5,14,15) realize the 6
function using minimum number of gates. Use K-Maps to simplify the function.

Show that A+A’B+A’B’C+A’B’C’'D=A+B+C+D 5
Draw the characteristic table. logic diagram and determine the characteristic 7

equation of clocked T flipflop. How will you convert SR-FF to D-FF?

Implement the following Boolean Function using 8:1 Multiplexer. F=(A,B,C. 6
D)=1M (0,35.8.9.10,12,14)

Perform the subtraction 110 - 11010 using 1's and 2's complement method. 3
What is the difference between a half adder and full adder. Show how full adder 3
can be implemented using half adders.
Can XOR gate be used as an inverter? Explain 2
Name the logic at output y. for a given logic realization 6
....__‘\\' f—
y w)//f- [ e
o B R
e o
et Ty
|
a - i
BTN o e
11 —— .).,_/”.
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Q3

Q4

Q5

Q6

a)

b)
)

d)

a)

b)

c)

a)

b)

a)

aper / Subject Code: SE9314 / Digital Sysiein Design

SE9314

Add the numbers (145)10 + (90) 10 using the 8421 BCD arithmetic. What are the 4
advantages and disadvantages of the BCD code?
Design a combinational circuit to produce the 2's Complement of a 4-bit number 6
Redraw the circuit given below after simplification

Explain octal to binary encoder with the help of truth table and logic diagram.

With the help of neat diagrams, explain in brief the four basic types of shift

registers.

PART B

Design a MOD-5 asynchronous UP counter using J-K flip-flops Draw the timing g

diagram.

With the help of a neat diagram explain the working of carry-select adder

Given a sequential circuit with input X, output Z and with the following flip-flop ¢
input equations and output function

1) Draw the logic diagram

2) Determine the state diagram and state table

3) If both the flip-flops are initially reset and input X and Y are both high,
what is the state of the circuit and output 3 clock pulses later?

Jo = QX+Q,Y

awen

———

Kg=0Q,+X¥

Explain the working of a 2 input TTL NAND gate
Draw and explain working of a 4 bit Universal register

Compare the logic diagrams and working of the following shift registers: PISO ]

& PIPO

8}
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SE9314
b) Obtain a reduced state table and reduced state diagram for the sequential 6
machine whose state diagram is given below
y/’f—- (4 !; p) 0} \
- ’—> l
&ﬂ? i t ol
C
Ofo
e

ofs 0

¢) Draw and explain CMOS to TTL Interfacing 6
PART C

Q7 a) Design and draw a code converter circuit to convert 4-bit BCD to Excess 3 Code 8
b) Convert a J-K flip-flop to D Flip-flop 6
¢) Design a type D counter that goes through the states 0,3,4,5,0....is the counter 6

self-starting?

Q8 a) Design a 4-line to 2-line priority encoder which gives MSB the highest priority 6

and LSB the least priority

b) What is "race around condition" in JK flip flop? Explain how race around
condition can be eliminated using Master Slave JK fliptlop built using NAND

gates. Draw the circuit diagram of master-slave JX {flip flop?
¢) Discuss CMOS to TTL and TTL to CMOS interfacing

2D7FD673976 LADDBCS6FFAS3427A 16EL
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Total No. of Printed Pages: 3

S.E - (Electronics & TC / Electronics & Comm Engg) (Sem-III) (Revised Course 2019-2020)
EXAMINATION JANUARY 2023
Circuit Analysis & Synthesis

[Time: 3 Hours] [Max. Marks:100]
Instructions: 1. Answer ANY Two Questions from Part A
2. Answer ANY Two Questions from Part B
3. Answer ANY One Questions from Part C
4. Make Suitable Assumptions. Whenever Necessary
Pari-A
Q! a) Explain in detail about symmetrical and asymmetrical networks? 10

b) Obtain the incidence matrix, fundamental cutest matrix and fundamental tie set matrix 10
for the network graph shown in figure below?

Q2 a) Determine the mesh current I;. in the circuit shown? 10

el

f—_)—/‘v\/\_ AN
7

_ er 1. T ew
3 —l— 15
NN,

g N o
7 1=

b) In the figure below. the switch is closed at position A at t=0 determine the current i(t) 10

e e
dSDsu
20v(E) 4ov —

[ o-auF
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Paper / Subject Coder SE9312 / Civeuit Analysis & Synthesis

Q3 a) State and explain Reciprocity theorem with a suitable example?

SE93i2

10

b) Determine the equation of current i(t) after closure of the switch. What is the value of 10

Q4 a)
b)

Q5 a)
b)

Q6 a)

b)

Q7 a)

b)

current at 0.1sec?

'|_L,-=D R &S D-‘H
PAVAYAN AN
Sov E(%£:>
PARTB

Derive the input impedance and the output impedance of transmission parameters?
Derive hybrid parameters in terms of inverse hybrid parameters?

Derive the expression for Anderson Bridge with relevant diagrams?
Explain the construction & working of stepper motors in detail?

Write a shot note on the errors and precautions in using bridges?

Derive an expression for the bandwidth of ihe series resonance circuit in terms of
circuit parameters?

PART C
Verify reciprocity theorem taking I as the response and 80V as the source?

3L s

-
2

i
$
B

With a neat sketch, define the following with reference to a network graph
1) Path

2) Branch
3) Node
4) Loop
5) Tree

38}

TECSSAOBTF4CBOAAGOLGE ] 203F00E4F3

10
10

10
10

10

10

10



Paper / Dubjeet Cade: SEY212/ Circnit Analysis & Synthesis
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Q8 a) Derive the expression for the resonant frequency of a parallel RLC circuit. Also show 10
that impedance of the circuit is purely resistive at all frequencies of the same circuit?

b) Explain the construction & working of servo motors in detail with relevant diagrams? 10
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Total No. of Printed Pages: 3
S.E. (Electronics & TC / Electronics & Comm Engg) Semester-I1I (Revised Course 2019-20)
EXAMINATION JANUARY 2023
Electronic Devices & Circuits
[Time: Three Hours] [Max. Marks: 100]

Instructions: i. Attempt any two questions from Part-A and Part-B and one question from Part-C.
ii. All symbols and abbreviations carry their usual meaning.
iii. Draw near sketches/circuit diagrams wherever necessary.
iv. Assume value of /ife=100. = 100 unless stated otherwise.
v. Assume the mains voltage and frequency is given by 230 V ac, 50 Hz.
vi. Make suitable assumptions whenever necessary.
vii. Use hybrid parameters for small signal analysis, unless stated otherwise

PART A
Q! A) Explain Hall Effect with the aid of suitable sketches and derive the equation of Hall Coefficient
B) State and Explain Miller's Theorem with relevant equations for Impedance.
C) Describe the formation of p-n junction in a diode and explain with relevant plots for space charge, 6
electric field, voltage with respect to space charge width.

N

Q2 A) Derive the continuity equation for minority charge carrier of n-type semiconductor. 6
B) In an N-type semiconductor, the Fermi level is 0.3ev below the conduction level at a room temperature 3
of 400°K. If the temperature is increased to 450°K, determine the new position of the Fermi level.

C) Discuss the classification of large signal power amplifiers 5
D) What are the advantages of a transformer coupled amplifier? Find the overall voltage gain of a two 6

stage transformer coupled amplifier in terms of the (urns ratio of the coupling transformer.

Q3 A) Sketch a complete hybrid model equivalent circuit for RC Coupled amplifier. Comment on the effect 6
of cascading on frequency response and bandwidth.

B) Explain the working of a ClassB Push Pull amplifier with the help of circuit diagram and waveforms. 8
Prove that its efficiency is 78.5%.

C) Discuss features of Darlington pair. How is it different from an emitter follower? With a neat circuit 6
diagram explain working of Darlington amplifier.

PART B

Q4 A) What is an integrator? With relevant waveforms, explain the operation. State the condition for a low- 5
pass RC circuit to function as an integrating circuit.

B) "Negative feedback in amplifiers reduces noise and non linear distortion." Explain.

C) Design an Astable BJT multivibrator to generate a 1 kHz square wave. VCC=5 V and output load g

current is to be 20 pA. Assume hFE(min) = 70. Draw the circuit.

D) State and explain Barkhausen's criteria to get sustained oscillations. 3
Q5 A) With the help of neat circuit diagram and suitable waveform explain the operation of L-filter. Also 8

derive the necessary expression for the ripple factor.

B) For the circuit shown, derive an expression for the following: (i) Input impedance. (ii) Voltage gain 12

(iii) Output impedance, (iv) Current gain. '

E34D167ESFEOALF 246 12E705041: | 3o
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A) Draw a diagram of a BIT switch. Explain the factors
can we improve these times?

B) Wiih detailed mathematical analysis der
series configuration.

C) With the help of suitable waveforms derive
Monostable Multivibrator.

responsible for its turn on anf turn off times. How
Ive expression for input and output impedance of vollage

an expression to determine the pulse width of a

PART C
A) Explain the energy band structure of PN
expression for contact potential.
B) An amplifier has an input of 10mV and a gain of 200 without fee
output of amplifier is 10%. It s desired to reduce the distortion to 1¢
Calculate the gain and output voltage with feedback.
C) (1) With the help of neat sketches and waveforms. explain the operation of
(11) Design a LC filter to provide 12 V at 250 mA with a maximum ripple of
of L and C, and the Bleeder Resistance to maintain good regulation.

diode under open circuited condition and derive the

dback. The distartion produced at the
% by using negative feedhack.

ACLC filgey

LY/
0.5% and Compute the Valyeg

A) What is "Crossover distortion"? With the help of a neat circuit
distortion can be eliminated.

B) With the help of a circuit diagram, explain the operation of ransisoy based ¢ Ini )
with the general equation for a tuned circuit oscillator, derjve an eXpression for Q ptll Oscill
oscillations or the frequenc

C) Find the conductivity of Silicon (a) In intrinsic condition

diagryy (plai
lagram, explain hoy Crossovey

y of
at a room temp 300°K (b) With donor
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impurity of 1 in 10% (c)With acceptor impurity of 1 in 5x107 and (d) with both the impurities present
simultaneously. Given that n; for Si at 300°K is 1.5x10'" cm® iz =1300 cm¥V-s and =500 cm®/V-s.
number of Si atoms per cm*=5x10%

D) For the circuit shown in below, the following pulse inputs are applied: i) Vi= 10 V, pulse width = 1
ms, ii) Vi= 20 V, pulse width = 1 ms. Sketch the output waveform and calculate the level of output
voltage V, the end of each pulse.

{1
G 8,5, 0h —_—
|il TRy .?
'.i :
P i—"'l —_— Ty,
-
P ] L
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and (d) with both the impurities present

simultaneously. Given that n; for Si at 300°K is 1.5x10" cm? pn =1300 cm?/V-s and pp=500 cm¥V-s.

number of Si atoms per cm>=5x10%

D) For the circuit shown in below, the following pulse inputs are applied: i) Vi= 10 V. pulse width = 1
ms, ii) Vi= 20 V, pulse width = 1 ms. Sketch the output waveform and calculate the level of output

voltage V, the end of each pulse.
1n &G
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