B.L.D.E.A’s V.P.Dr.P.G.HALAKATTI COLLEGE OF ENGINERING

AND TECHNOLOGY VIJYAPUR 586103
INDEX FILE QUESTION PAPERS JUN/JUL 2024

ELECTRONICS AND COMMUNICATION

SN | SUBCODE | SUBJECT | Page No
7th Semester
1 |18EC71 Computer Networks 1-2
2 | 18EC72 VLSI Design 3-4
3 | 18EC751 Communication Theory 5-6
4 |18EC733 Digital Image Processing 7-8
8th Semester
5 | 18EC81 Wireless and Cellular Communication 9-10
6 | 18EC822 Micro Electro Mechanical Systems 11-12
3rd Semester
7 | 18EC32 Network Theory 13-16
8 | 18EC33 Electronic Devices 17 -18
9 | 18EC34 Digital System Design 19 - 20
Computer Organization 21-22
10 | 18EC35 and Architecture
18EC36 Power Electrgnics and 23 -24
11 Instrumentation
12 | 18MATDIP31 | Additional Mathematics -1 25-26
Transform Calculus, Fourier Series 27 - 29
13 18MAT31 And Numerical Techniques
4th Semester
14 | 21EC42 Digital Signal Processing 30-31
15 | 21EC44 Communication Theory 32-33
21MATME31 Complex Apalysis , Probability and Linear 34 -36
16 Programming
Mathematical Foundations for Computing, 37 -39
17 | #IMATCSAL fp  hability & Statistics
5th Semester
18 | 18EC52 Digital Signal Processing 40 - 41
18ECS3 Principles of Communication 42 -43
19 Systems
18EC54 Info.rmation Theory and 44 - 46
20 Coding
21 | 18EC55 Electromagnetic Waves 47 - 48
22 | 18EC56 Verilog HDL 49- 50



https://www.vtuloop.com/2018-scheme-ece-vtu-syllabus-copy/

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

- _ o) 18ECT1

Seventh Semester B.E. Degree Examination, June/July 2024
Computer Networks
Time: 3 hrs. _ : Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

1 a Explain four fundamental characterlstlcq on which effectiveness of data communications
system depends on. (04 Marks)

b. Name the four basic network topologies and discuss advantages and disadvantages of each
type. For ‘n’ devices in network, what is the number of cable links required for each
topology? (06 Marks)

c. Write a neat diagram showing logical connections between layers of TCP/IP model of
source and destination hosts. Explain responsibilities of each layer of TCP/IP model in brief.

(10 Marks)
- OR

2 a. Explainithe basic principles of protocol layering that needs to be followed in network
commumcatlon (04 Marks)
b.  With a neat diagram and example explain various modes of communication. (06 Marks)
€. With a neat diagram, explain the process of encapsulation and decapsulation of data in
layers of TCP/IP model at source host, at router and destination host. (10 Marks)

Module-2

3 a. Explain the concept of bit stuffing and byte stuffing used in framing with a neat diagram
clearly showing flag bytes in both the cases and also mention the importance of flag bytes.

(07 Marks)
b.  With a neat dxagram explain various field of Ethernet frame format. What are the minimum
and maximum length of the frame considering the header field? (07 Marks)
C.  Explain the 10Base-S and 10Base-T standard Ethernet implementation with all necessary
details and diagram. (06 Marks)

OR
4 a. What are the three persistence methods used in CSMA mechanism to avoid the collisions?
“Explain them in detail with neat diagram. (06 Marks)

b. In the standard Ethernet with the transmission rate of 10 mbps, we assume that the length of
the medium1s 2500 m and the frame size is 512 bits. The propagation speed of a signal in a
cable is 2%10" nvs.

(i) Calculate the efficiency of Standard Ethernet for given specification.
(ii) If length of the medium and frame size is changed to 3500 m and 1024 bits, find the

efficiency. e (06 Marks)
€. Write a neat finite qtate machine diagram of stop-and-wait protocol and explain various
states the sender and receiver will undergo. (08 Marks)
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Module-3 :
Explain in detail, various services provided by network layer. (04 Marks)
Explain various classes of IP address clearly specifying the total number of bits required for
host Ip and network Ip for each class. \ " (06 Marks)

Convert following IP addresses into dotted-decimal notation and also mention for which
class the IP address belongs to,

(1) 01011110 10110000 01110101 00010101

(11) 10001001 10001110 11010000 00110001

(iii) 01010111 10000100 00110111 00001111

(iv) 01110111 11110011 10000111 11011101 (04 Marks)

What is Network Address Tramslation (NAT)? Explain how NAT helps in address

translation with a neat diagram. a (06 Marks)
OR

With a neat diagram, explain datagram approach and virtual circuit approach of packet

switching network. (08 Marks)

Explain various fields of IPV, datagram with a neat diagram. (08 Marks)

Identify the classes for which the following IP addresses belong to and also represent them
in binary notation.

(1) 110.11.5.88

(i) ~ 12.74.16.18

(1) 201.24.44.32

(iv). 2453428 : (04 Marks)
Module-4
Explain connection lens and connection-oriented service showing mevements of packets
using timeline. ) (10 Marks)
Explain why the size of send window in Go-Back-N must be less than 2" (06 Marks)
Explain various fields of UDP header diagram. & (04 Marks)
OR

With relevant diagrams, explain working principle Go-Back-N ARQ flow control protocol.
(10 Marks)

List and explain various services provided by User Datagram Protocol (UDP). (05 Marks)
Explain the flow control and Error Control Services of transport layer in brief. (05 Marks)

Module-5
Explain request and response message formats of HTTP with a neat diagram. (10 Marks)
List and explain actions carried out by HTTP methods. (04 Marks)
What is File Transfer Protocol (ETP)? Explain components of client and server of FTP
model with a neat diagram. (06 Marks)
OR
Write a neat diagram, showing various components of E-mail architecture and explain steps
involved in e-mail communication between sender and receiver. (10 Marks)
What is Secure Shell (SSH)? Explain various components of Secure Shell. (06 Marks)
Bring out the key differences between TELNET and SSH. (04 Marks)
£ i S
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-~ “ 18EC72

Seventh Semester B.E. Degree Examination, June/July 2024
VLSI Design

Time: 3 hrs. " Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

1 a. Define Moore’s law. (02 Marks)
b. Consider the design of a CMOS compound OR-OR-AND invert gate computing
F=(A+B)-(C+D).
(1)  Sketch a transistor fevel schematic
(i1) Sketch a stick diagram

(ii1) Estimate area from a stick diagram. (10 Marks)
¢. Derive the transfer characteristics of CMOS Inverter (graphical). (08 Marks)
OR
2 a. Explain all the non-ideal effects inMOS transistor. : (10 Marks)
b. With neat sketches explain the operation of MOSFET and derive the equation for drain
current in all the regions. (10 Marks)
Module-z :
3 a. Explain VLSI design flow. (10 Marks)
b. What is scaling? What are types of scaling and” Write scaling factors for device parameters?
(10 Marks)
“.OR
4 a. Draw the schematic and layout of two input NAND gate. (06 Marks)
b. Explain layout design rules forwell, transistor rule and metal rules. (08 Marks)
c. Define terms: (i) Metallization ' (ii) Passivation (iii) Metrology (06 Marks)
Module-3
5 a. Explain Elmore delay model. = (03 Marks)
b. Define logical effort. Write the logical efforts of common gates. (10 Marks)

¢. Estimate the delay of the Fanout - of - 4 (FO4) inverter shown in Fig.Q5(c). Assume the
inverter is constructed in a 180 nmyprocess with T= 15 ps.

e

Fig.Q5(c) (07 Marks)

1 of 2



10

Pk

18EC72

OR
What is Ratioed logic? Explain following ratioed logm circuits:
(i) Pseudo nMOS
(i) Ganged CMOS

(i11) Source follower pull-up logic (12 Marks)
Explain Cascade Voltage Switch Loglc (C’VSL) Realize the mput AND/NAND using
CVSL. b (08 Marks)
‘Mo f”ﬂule—4
Explain the general structure of ratioed synchronous dynamie cireuits. (05 Marks)
With necessary circuit diagram, explain dynamic shift register (ratioless) with enhancement
load. (08 Marks)
What are the advantages of dynamic CMOS logic- and explain the working of dynamic
CMOS inverter. , (07 Marks)
OR

Write the basic building block of a CMOS transmission gate dynamic shift register.

(04 Marks)
With generalized circuit diagram, explam domino CMOS logic and using the same realize
the following Boolean function: Z = AB* (C + D)(E + F) + GH (11 Marks)

With necessary diagram, explain a Dﬂlpﬂop with two phasenon-overlapping clocks.
(05 Marks)

Module-5
With neat circuit diagram, explain full CMOS SRAM cell. (08 Marks)
Draw the circuit of 3-bit BIST register and explain. (06 Marks)
Explain the terms: (i) Observability (ii) Faultcoverage (iii) Controllability (06 Marks)
OR

With necessary circuit diagram, explain the operation of three transistor DRAM cell.

(08 Marks)
What is a fault model? Explain stuck-at model w1th examples. (07 Marks)
Explain the logic verification punc;ples (05 Marks)

S *
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Important Note :

USN 18EC751
Seventh Semester B.E. Degree Examination, June/J uly 2024
Communication Theory

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a List the Electromagnetic frequency spectrum and its applications, advantages of radio

waves. (08 Marks)
b. Discuss primary communication Resources. (10 Marks)
¢. Convert +36dBm of power level to absolute power to be expre%sed in watts (without using
the conversion formula). (02 Marks)
OR
2 a. Discuss the element of Digital communication system with neat block diagram. List the
advantages of digital communication system. (10 Marks)
b. What is modulation and explain the need of modulation. (10 Marks)
Module-2
3 a. Discuss the clasmﬁcatlon and souree of noise. (10 Marks)
b. Explain the principle of amplitude modulation and AM power distribution. (10 Marks)
OR
4 a. A modulating signal with the instantaneous value of 150mV modulates the frequency of a
carrier signal, f. = 100MHz, k; = 30 kH3/V. Find the output signal frequency of the resultant
FM wave. (02 Marks)
b. Discuss Low-level and High level AM transmitter with its block diagram. (10 Marks)
€. With a neat block diagram, explain AM super Heterodyne Receiver. (08 Marks)
Module-3
5 a. Compare Digital and Analog Transmission Systems. (06 Marks)
b. Consider an analog information signal s(t) = 3 cos (50xt) + 10 sin(300xt) —cos(100xt). Find
1) Highest frequency component present in the signal
ii) Nyquist rate
~.iif) Recommended sampling frequency (04 Marks)
c. 'Discuss the process of uniform Quantization. (10 Marks)
OR
6 a. Compare PMA., PWM and PPM. (10 Marks)
b. Discuss the Block diagram of a single channel simplex PCM system. (10 Marks)
Module-4
7 a. Discuss ASK modulator and coherent Demodulator. (10 Marks)
b. Explain Shannon’s source coding theorem. (05 Marks)
c. Consider there are four message generated by a source having their respective probabilities

of occurrence ‘as 1/2, 1/4. 1/8 1/ Assuming noiseless channel, compute the coding
efficiency if a binary code is applied for coding the message. (05 Marks)
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OR
Discuss QPSK modulator and coherent QPSK demodulat(;r (10 Marks)
List and explain Four Basic types of Redundancy checks in Error detection techniques.
(10 Marks)
Module-5
Discuss the advantage ad disadvantages of wireless communication. (10 Marks)
List the key features of the IMT — 2000 system defining the ITU’s view of 3G cellular
network capacities. (10 Marks)
OR
Explain frequency Reuse concept of cellular communication.. (10 Marks)

i) Assume a cellular system of 32 cells with a cell radius of 1.6km, a total spectrum
allocation that supports 336 traffic channels, and reuse pattern of 7. Calculate the total
service area covered with the this configuration, the number of channel per cell and a
total system capacity. Assume regular hexagonal cellular topology.

ii) Let the cell size be reduced to the extent that the same area as covered in part (i) with
128 cells. Find the radius of the new cell, and new system capacity.

Comment on the results obtained. (10 Marks)

oHe s sk o
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USN 18EC733
Seventh Semester B.E. Degreé Examination, June/July 2024
Digital Image Processing
Time: 3 hrs. Max Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question ﬁo}}f each module.
. Module-1 N 4
1 With the help of a neat figure, explain the main elements of the ‘human eye. (10 Marks)

Consider the image segment shown in Fig.Ql(b). Let V ="{1, 2, 3, 4}, compute the lengths
of the shortest 4, 8 and m-path between p and q. If a particular path does not exist between
the two points, explain why. )

(p)4 1 2 6 8 3.5
8 6 51 4.6 3
4 6 5 2%/ 8 7
2 3.4 4372
| 4 8%3Y2 3 8 7 %
2,275 4 3 2 LA
Fig.Ql(b) _%, Ay (10 Marks)
OR =%,
Explain Dy, distance with example. o (08 Marks)
What is image sampling and quannzatlon"'"What are the different parameters which will
decide the number. G*fstorage bits of the.i .mage in the discrete domam" (12 Marks)
: Mﬂdule-z
Write a shert-note on unsharp masking and high boost filtering. (08 Marks)
Perform histogram equalization for the 8-level 64 64 image. The histogram of which is
given as: &
e e 0 1 2.7 3 4 51,6 | 7
a2 790 | 1023 [ 850 | 656 | 329 |.245 1122 | 81
: (12 Marks)
OR
Explain some basic gray level transformation used for image enhancement. (10 Marks)
Explain image sharpening in spatial domain using second order Laplacian derivative.
(10 Marks)
Module-3
Briefly explain any four preperties of 2D-DFT. (08 Marks)
List and explain any three high pass filters in frequency domain and comment on ringing
effect. (12 Marks)
OR
Briefly explain ideal lowpass filtering in frequency domain. (08 Marks)
Explain homomorphic filtering in image processing with neat block diagram. (12 Marks)

1of2



10

§

18EC733

Module-4 .
Comment on various methods used in estimation of degradation model. (10 Marks)
Write a short note on inverse filtering and its drawbacké. (10 Marks)
OR
With neat block diagram explain image degradation and restoration model. (10 Marks)
Explain the need for adaptive median filters and its working. (10 Marks)
Module-5 ,
With necessary diagram explain the RGB and CMY colour models. (08 Marks)
Explain and illustrate Erosien“and dilation operations “used in morphological image
processing. ; (12 Marks)
! OR
Explain with necessary diagram the HSI colour model. (08 Marks)
Explain and illustrate opening and closing operations used in morphological image
processing. (Y 3 (12 Marks)
s sk o3k sk 3k
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USN l - 18EC81
Eighth Semester B.E. Degree Examination, June/July 2024
Wireless and Cellular Communication
Time: 3 hrs. * Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a. Explain path loss modal for free space propagation. %, (06 Marks)
b. Explain briefly three basic propagation mechanisms. (06 Marks)
c. If a transmitter produces 50 W.of power, express the transmit power in units of (i) dBm
(i) dBW. If 50 W is applied to a unity gain antenna with a 900 MHz carrier frequency., find
the received power in dBm at a free space distance of 100 m from the antenna what is
P.(10 km)? Assume unity gain for the receiver antenna? (08 Marks)
2 a. Distinguish between delay spread and coherence bandwidth. (06 Marks)
b. Distinguish between Doppler spread and coherence time. (06 Marks)
c. Explain the analysis of cellular systems. (08 Marks)
Module-2 P o
3 a. Describe GSM protocols and sigimaling model with a neat diagram. (10 Marks)
b. Explain the various logical channels used in GSM. (10 Marks)
OR
4 a. Listout the ten operations in call set up in GSMrsystem. Explain in detail authentication and
ciphering mode operation. ; (10 Marks)
b. Explain the intra BSC hand over operation in GSM. (10 Marks)
Module-3 :
5 a. Explain fiequency planning issues for intersystems in CDMA. (08 Marks)
b. Explain the network nodes found.in CDMA 2000 wireless system. (12 Marks)
_ OR g
6 a. Explain basic spectrum spreading operation in CDMA. (10 Marks)
b. Explain the generation ofthe pilot channel signal. (10 Marks)
. Module-4
7 a. Listthe advantages.of OFDM leading to its selection for LTE and explain. (10 Marks)
b. With a neat block'diagram, explain LTE network architecture and describe briefly the new
elements provided in it. (10 Marks)
OR
8 a. With the help of neat diagrams. explain how the timing and frequency synchronization is
performed by the receiver to:demodulate an OFDM signal. (12 Marks)
b. What is PAR problem? Explain the methods used for PAR reduction. (08 Marks)
Module-5
9 a. Explain basic design principles followed in LTE specifications. (10 Marks)
b. Explain downlink OF DMA radio resources. (10 Marks)
OR
10 a. Explain uplink SC-FDMA radio resources. (10 Marks)
b. Explain the layers of LTE radio interface protocol. (10 Marks)
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USN \ i l | - 18ECS1
Eighth Semester B.E. Degree Exa{rﬁhation, June/July 2024
Wireless and Cellular Communication
Time: 3 hrs. : Max. Marks: 100
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Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Explain path loss modal for free space propagation. (06 Marks)
Explain briefly three basic propagation mechanisms. (06 Marks)

If a transmitter produces 50 W.of power, express the transmit power in units of (i) dBm
(ii) dBW. If 50 W is applied to a unity gain antenna with a 900 MHz carrier frequency, find
the received power in dBm at a free space distance of 100 m from the antenna what is

P, (10 km)? Assume unity gain for the receiver antenna? (08 Marks)
' OR

Distinguish between delay spread and coherence bandwidth. (06 Marks)

Distinguish between Doppler spread and coherence time. (06 Marks)

Explain the analysis of cellular systems. (08 Marks)

Module-2

Describe GSM protocols and signaling model with a neat diagram. (10 Marks)

Explain the various logical channels used in GSM. (10 Marks)
OR

List out the ten operations in call set up in GSM system. Explain in detail authentication and

ciphering mode operation. ; (10 Marks)
Explain the intra BSC hand over operation in GSM. (10 Marks)
Module-3 :
Explain frequency planning issues for intersystems in COMA. (08 Marks)
Explain the network nodes found.in CDMA 2000 wireless system. (12 Marks)
‘ OR R,
Explain basic spectrum spréading operation in CDMA. (10 Marks)
Explain the generation of'the pilot channel signal. (10 Marks)
; Module=4
List the advantages.of OFDM leading to its selection for LTE and explain. (10 Marks)
With a neat block'diagram, explain LTE network architecture and describe briefly the new
elements provided in it. (10 Marks)
OR
With the help of neat diagrams. explain how the timing and frequency synchronization is
performed by the receiver to-demodulate an OFDM signal. (12 Marks)
What is PAR problem? Explain the methods used for PAR reduction. (08 Marks)
Module-5
Explain basic design principles followed in LTE specifications. (10 Marks)
Explain downlink OF DMA radio resources. (10 Marks)
OR
Explain uplink SC-FDMA radio resources. (10 Marks)
Explain the layers of LTE radio interface protocol. (10 Marks)
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USN \ 18EC822
Eighth Semester B.E. Degree Examination, June/July 2024
Micro Electro Mechanical Systems
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 a.  Withthe help of neat diagram, explain MEMS as a microsensor and as microactuator.
_ (10 Marks)
b. Differentiate between Microsystems and micro-electronics. (10 Marks)
OR
2 a. Explain with a neat diagram about multi-disciplinary nature of micro-systems. (10 Marks)
b. Explain different applications of micro-systems. (10 Marks)
Module-2
3 a. Withneat block dlagram explain working principle of chemical sensors. (10 Marks)
b. Explain werking principle of 1) Biomedical sensor ii) Biosensors (10 Marks)
OR
4 a. Explain different types of microactuations used in microsystems. (10 Marks)
b. With mathematical model, explain Fick’s law and diffusion process. (10 Marks)
' Module-3
5 a. Explain the concept ofrrectangular plate. Write mathematical expression for bending
moment and bending stress. (04 Marks)
b. A circular diaphragm used as micropressure sensor has a diameter of 600pum and its edge is
rigidly fixed to silicon die. The diaphragm is designed to withstand a pressure of 20MPa
without exceeding the plastic yielding strength of 7000MPa. Determine the minimum
thickness of diaphragm assuming Young’s modulus.as 190,000MPa and Poisson’s ratio of
0.25. (06 Marks)
¢. Explainoverview of finite element stress analysis. (10 Marks)
: OR
6 a.. Explain the concept of thin-film mechanics. (04 Marks)
b. A square silicon diaphragm with 532um edge length is subjected to pressure loading of
20Mpa. The diaphragm has thickness of 13.88um. Calculate maximum stress and the
deflection of the diaphragm under applied pressure. Take Young’s modulus as 190,000MPa
and Poisson’s ratio of 0.25. (06 Marks)
C. Explain the concept of thermo-mechanics. (10 Marks)
Module-4
7 a. Derive the expression for scaling in acceleration a, time t, and power density P/V of a
system in motion'using Trimmer force scaling vector. (08 Marks)
b. Explain scaling in Electromagnetic force. (08 Marks)
¢. [Explain scaling in heat convection. (04 Marks)
1 of2
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OR
Estimate the associated changes in acceleration a, time t, and power supply to actuate a
MEMS component if its area is reduced by a factor of 10. ' (08 Marks)
Discuss the effect of scaling in fluid mechanics. . (08 Marks)
Explain scaling in Electricity. (04 Marks)

Module-5
Give comparison of Wet and dry etching process used in Bulk micro-manufacturing.
(10 Marks)

Summarize the micro-manufacturing. (10 Marks)

OR
Explain plasma etching and DRIE process. (10 Marks)
Explain LIGA process used in micro-manufacturing. (10 Marks)

* sk 3k K ok
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Third Semester B.E. Degree Examination, J une/July 2024
Network Theory

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

8
5 _
= 1 a Derive the expression for, ?
% (1) AtoY translbrmat’iqn :
£ (i)  Yto A transformation (10 Marks)
£ b. Determine the equivalent resistance between A and B of the network shown in Fig. Q1 (b).
53 ! ' (10 Marks)
s =
_S?—;’ 4 "
sSS "
—5 s} i}
o |
E®
=4 .
E <
25 i
5z . f
£33 X | .
o FeQl®)
ED-E' i"“’i 4 4
zE 2 a. Determine the current i; and voltage v, for the circuit shown'in F ig. Q2 (a). (10 Marks)

1 ] SLT
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Fig. Q2 (a)
such that current through 4 Q resistor is zero, using mesh current

b. Determine the value of V»,
analysis method for the network shown in Fig.Q2 (b).
'5 0 L. 2.
LBV VR v M U W

(10 Marks)
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T

A Fig. Q2 (b)
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Module-2
a. State Super position theorem. Using superposition theorem, find the voltage V, across 3(;
resistor for the Network shown in lig. Q3 (a). (10 Marks)

Fig. Q3 (a)

b Evaluate the current through the load resistor Ry, for the circuit shown in Fig. Q3 (b) using
Millman’s Theorem. | (10 Marks)
[fJL Lfﬂ-
+)
py 2v
Fig. Q3 (b)
OR

a. Explain the procedure to find Norton’s equivalent resis}ance m a network which has both
dependent and independent sources with an example. ‘

, (06 Marks)
b. Find the value of Z;, for which maximum power transfer occurs in the circuit shown in
Fig. Q4 (b). s (04 Marks)

8 Fig.Q4 (b)

€. Determine the current flowing through the 6 Q resistor for the circuit shown in Fig. Q4 (c)
using Thevenin’s theorem.

(10 Marks)
i
MM
-\t
. e
5V = 6
'} i
Fig. Q4 (c)
Module-3
a. Explain the transient behavior of R, L and C. Also explain the procedure for evaluating
transient behavior, (10 Marks)
204
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A Ml
E"‘h) =)

b. In the circuit shown in Fig. Q5 (b) the switch ‘S’ is moved from a to b at t = 0. Evaluate the

codi i \
values of i, —.. El alt=0"1MR=1€L=1HC=0.1pFandV=100V. Assume
steady state is achieved when K is at *a’. (10 Marks)
+j‘ ciJ ‘ / [
g k‘ 4:..4-«-(—;%""' =
1% = b { 0 l
35
i

i.‘}‘z,'il Fig. Q5 (b) '

OR"~

25,8
:tr = 0" for the circuit shown in Fig. Q6 (a), when switch K is
changed from posmon I to 2 att=0, the qteady state having been reached before switching.
. (10 Marks)

6 a Evaluate i,

Fig. Q‘6;(a)”
d d]’ 4, and’ E att = 0" for the circuit shown in Fig. Q6 (b).

b. Find the values of iy, ;
ind the values ‘ 12 dt STt e

£ Sy (10 Marks)
‘ "‘: 3 |
Ady ‘
"Ly
2 {I pitdy b e
Y% A  Fig. Q6 (b)
; " Module-4
7 a. Obtain Lap]acc {ransform of, |’
(i) ‘Step function
()  Ramp function’ | ,
(i)  Impulse funcﬁlon:’ (10 Marks)

'iw /
y T Jof4
fy |
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b.  Find the Laplace transform of the periodic waveform shown in Fig. Q7 (b). (10 Marks)

VW

Fig. Q7 (b)

OR
8 a. Deduce the Laplace transform of the following :

(1) Sin“t
(i)  Cos’t | .
(i)  Sinot !

(10 Marks)
b. State and prove Initial and Final value theorems.

(10 Marks)

Module-5

Express Z-parameters in terms of h-parameters and what ‘are hybrid parameters. (10 Marks)
b. Determine the transmission parameters for the network shown in Fig. Q9 (b).

IL %

1 25 '
|
+ ——)
-
Fig. Q9 (b) (10 Marks)
OR
10 a. Define the followings :
(1) Resonance
(1)  Q-factor
(111)  Band width
(iv)  Selectivity. (08 Marks)
b. Prove that the resonating frequency in o R-L-C series circuit is geometrical mean of half
power frequencies s f, = \/l‘,!':, . (12 Marks)
* & ow ok ok
4ol4
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18EC33

Time:

Third Semester B.E. Degree Examination, June/July 2024
Electronic Devices

3 hrs. ‘ Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

o

2

LS

W
o o

&

ow

Module-1
With ncat diagrams, explain the different types of bonding forces in solids. (06 Marks)
Write explanatory notes on Intrmsm material with respect to electron hole pairs creation,
generation rate and recomblmtlon rate. (06 Marks)
With a neat diagram, explain Hal] effect and Hall voltage with necessary equations. Explain
how Hall effect can be used to detect whether a given unknown sample of semi-conductor is
p-type of n-type. - : (08 Marks)

gy, OR
Explain the energy band structure of sollds Hfor insulator, semi-conductor and metal with neat
diagram. 7 SN (04 Marks)
With neat eneroy band diagrams and chemlcal bond model of dopants, explain the formation
of n-type, andrp type semi-conductors. ¢ (08 Marks)
Derwe the expression for drift veloc1ty of electrons with apphed electric field. (08 Marks)
""" 'E!f.;?'é" N
" Module-2 -
With neat diagram, explain the effect of Forward bias of a p-n Junction, with respect to
transition width, electric field, electrostatic potentxal barrier, energy band diagram and
particle flow and current dlrectlon within transition region *W’, (08 Marks)
Explain Zener Breakdown with neat cnergy band diagram. Explain the significance of
impact ionization.in.Avalanche Breakdown with neat- dlagramb Derive the expression for
Electron multlphcatlon factor M. e (08 Marks)
Draw the P:eccwme Linear approxnnatlons of a junction diode and explain how a diode can
be used as rcctlﬁer b, (04 Marks)
h g )
: b i OR
What are Photodiodes?, Expl'un the significance of current in an illuminated junction and
derive the equation for photodlode current and: ‘open circuit voltage Voc. (09 Marks)
' What are the necessary requirements to’ ‘utlhze maximum amount of optical energy to design
‘"4 solar cell, withmeat diagrams. o (05 Marks)
Explain the prmCIplc of opcnatlon of Light Emitting Diode (LED) with necessary biasing
and requ;remcnt of energy band, g'lp energy. (06 Marks)

' J Module-3

With neat diagrams ofnormal biasing and I-V characteristics, explain the working of a p-n-p
transistor. 1 (06 Marks)
Derive the uxprcssnon fox“u and ‘B’ of a transistor in terms of base transport factor ‘B” and
emitter injection effi iciency ‘v’ (06 Marks)
Starting from the current component of emitter current [y collects current ley in normal
mode and g and I¢y in inverted mode with hole concentrations Ap; and Ape, derive the
Ebers Moll equations. (08 Marks)
A, lof2
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OR F Ebers M
With a neat equivalent circuit diagram, explain the LOUP]Cd diode property o ers Moll
(08 Marks)
equations. lain the switchin
With a neat switching circuit of BJT in common- cmlttcr COnﬁburatlon explain g
(08 Marks)
operation. ) lav time (t
With a neat waveform of collector current dmmg transient define the terms delay time (tg),
rise time (t;) and fall time ty. o (04 Marks)
iy
Module-4
With neat cross sectional dmglams, I:V characteristics and zero gate voltage, explain the
effect of drain voltage on drain curtent. (06 Marks)
With a neat dlaoram explain the small signal cqunvalent Gircuit of J FET, Arriving at ideal
small-signal equivalent circuit derive the expressmn for thc drain current . (08 Marks)
What are the two frequency limitation factors in a JFET? With small signal equivalent
circuit with capacuance derlve the expression for cutoﬁ frequency fr. (06 Marks)
- ", W
OR

With a cross section diagrams and circuit symbols explain the operation of

1) an-channel enhancement mode MOSFET

ii) a‘n-channel depletion mode MOSFET. (06 Marks)
Explain the energ gy band dlagrams of the MOS capacntor w1th a n-type substrate for various
Gate biases. i (06 Marks)

With neat cross section dlaﬂram and Ip versus Vst;- urve when Vgs > Vg, explain the
operation of the MOS structure for : by 41

i)asmall Vps  ii)a larger Vps  iii) Vps= VD§(sat) iv) Vps > ‘y,;s"('sa,,. (08 Marks)
i ’ p- Y
Module-S R
With a neat Schematic diagram, explain Rapid Thermal Processmg (06 Marks)
Explain about Ion implantation with a neat Schematic diagram, (08 Marks)
With a neat diagram, explain Low Chemical Vapor rDeposmon (LPCVD). (06 Marks)
v 1
; OR

Discuss the advantages of Integratlon of circuits.

(08 Marks)
With a neat dlagram of simplified descrlptlon to steps describe the fabrication of p-n diodes
on a wafer. (08 Marks)

Describe the types of Integrated circuits. (04 Marks)

w ook ok
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Third Semester B.E. Degree Examination, June/July 2024
Digital System Design

Time: 3 hirs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Ml;'dula-l

Design a combinational logic urcult so that an output is generated indicating when a
majority of four inputs is true. j (06 Marks)

b. Place the following equations, imto the proper canonical form
1) flw, X, y,2) = WX +yZ u) flA,B,C.,D)= A+ B+C)(A+ D) (06 Marks)

¢. Using K—map determine, lmmmal sum of product expressions and implement the simplified
equation using only NAND gates flw, X, y, 2) = Em(l 2,3,4,9) +2d (10, 11, 12, 13, 14,
15) b - (08 Marks)
OR .-

2 a. Define the following terms literal, canonical sum of products, Karnaugh Map, Prime
1mphcatns (04 Marks)
b. Find the' minimal sum of the I‘OHOWln“ Boolean function using Quine McClusky method
fiw,x, 3,2 =X(1, 3, 13, 15)+Ed(8 9,10, 11) ' (08 Marks)

c.

Using K-map detelmlm minimal:product of sum expression and implement the simplified
equation using only NOR gates fla, b, c, d)=nM(0,4,5,7,8,9,11, 12, 13, 15). (08 Marks)

Module-Z
3 a. Implement following multlple output functlon using 741.5138 decoder
Fi (A, B,C)=2Zm(l,4,5,7)
Fa(A, B, C)“rrm(z 3,6,7) e

(06 Marks)
b. Explain 4-bit carry look ahcad add;rt

1lh necessary (Ilagram and relevant expression.

i (10 Marks)

ity
c. lmplement f(a b, ¢, d) =Zm(0, l 5,6,7,9,10, ID) using

2] MUX with a, b, ¢ as sc,lc.ct Ilnes (04 Marks)

: OR
4 a. Implcment full adder using 74138 decoder... (06 Marks)
* Design a 2-bit Magmtudc comparator, (08 Marks)

¢. Design 4-line to ) lmL priority unwdcr which gives MSB the highest priority and LSB least
priority. v g iy (06 Marks)

it ]

<,

o . Module-3
5 a  What is race around condilion? Explain JK master slave flip-flop with diagram function
table and tming diagram, ' (08 Marks)
b. Explain the working of 4-bit Johnson counter using necessary diagram and waveform,
(06 Marks)
¢. Explain with a neat diagram and truth (able, a 4-bit SIPO shift register to store binary
number 1010., (06 Marks)

|

lof2
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OR
6 a. Explain the operation of switch debouncer using SR latch with the help of circuit and
waveform, (06 Marks)
b. Explain the working of 3-bit Asynchronous up-down counter with necessary waveform and
truth table. L (10 Marks)
¢.  Write the difference between combinational circuits and sequential circuits. (04 Marks)
Module-4 :
7 a. Design a synchronous Mod -6 counter using clocked D- Flip-Flop. (10 Marks)
b. Design a Moore type scquence detector to delect a serial input scquence of 101. (10 Marks)
. OR
8 a. Construct the excitation table, transition table and state diagram for the sequential circuit
shown in Fig Q8(a). | :
FD f
| Fig Q8(a) | (10 Marks)
b. Design a synchronous decade counter using T-flip flop and draw the logic diagram.
‘ % (10 Marks)
~ "Module-5
9 a. List the guidelines for construction of state graphs.; (10 Marks)
b. Design a sequential circuit to!convert BCD to excess — 3 code with state table state graph
and transition table. “ (10 Marks)
- OR
10 a. Explain with block diagram design of serial Adder with accumulator. (10 Marks)
b.  Explain with block diagram design of Binary multiplier. ‘ (10 Marks)
EEEE
2012
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GBESISGHENE

USN 18EC35
Third Semester B.E. Degree Examination, June/July 2024
Computer Organization and Architecture
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Explain the operation of a computer with neat block diagram. (10 Marks)
b. Explain system software functions in detail. (05 Marks)
c. Explain bus structures (05 Marks)
OR
2 a. Define byte addressability, Big-endian and Little-endian assignment © (06 Marks)
- b. Explain following registers :
)PC i) IR® iii)) MAR. (06 Marks)
¢.  Explain basicperformance equation. (08 Marks)
" Module-2
3 a List and explain the generic-addressing modes with assembler syntax and addressing
function. Ay s ¥ (19 darks)
b. What are assembler dirc:_i:‘tix_?éé? Explain any five assembler directives. (10 Marks)
Sy : : ;
4 a. Explain stack concépts with diagram.. - (08 Marks)
b. Explain shift and rotate operations with'‘€xamples. (06 Marks)
c. List the stepsinvolved in ‘CALL’ and ‘RETURN’ instructions. (06 Marks)
a7 Module-3
5 a. Explain memory mapped I/O access. , (10 Marks)
b. -What is an interrupt? With'an example explain the concept of interrupt. (10 Marks)
.y OR
6 a. Explain Dai§y.9haiﬁ method used for handling simultaneous interrupt request. (08 Marks)
b. Explain the.vse pf DMA controller;in computer system. (06 Marks)
c. Explain the concept of vectoregi inferrupt. (06 Marks)
4 Module-4
7 a. Explain the internal organization of 2M x 8 dynamic memory chip. (10 Marks)
b. Explain virtual memory organization. (10 Marks)
¢ /7
P lof2
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OR

Explain secondary storage device.
Explain cache memory and its relevant terms.
Explain different types of non volatile memory.

Module-5 .

Discuss the single bus organization of data path inside a processor.

Draw and explain multiple bus organization of CPU.
OR
Explain block diagram of a complete processor.

Explain micro programmed control concept.
Discuss the organization of hardwired controlled unit.

% %k % %k

20f2
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Tmportant Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or cquations written cg, 42+8

50, will be treated as malpractice.

USN

Time: 3 hrs.

GBESISEHENE:

18EC36

Third Semester B.E. Degree Exalmi‘mi‘tion, June/July 2024
Power Electronics and Instrumentation

2 ‘:Max. Marks: 100

Note: Answer any FIVE full quesﬁo‘ns, El;bosiltg ONE full question from each module.

Module-l
Explain the V.L charactenstlcs of SCR by clearly, mdlcatmg different states on
characteristic. Also explain: different modes of operation. (10 Marks)
Explain the UJT Relaxatlon oscillator circuit working with circuit diagram and waveforms.
- (10 Marks)
OR ¢

-

Explain class A> = sclf commutation by--. sbnating the load with proper circuit and
waveforms.: (10 Marks)
What are’ “the- gate triggering schemes?: Explam the operatlon of resistor-capacitor firing

circuit Wlth ‘appropriate waveforms (10 Marks)
& Modu]e-Z a, s

Explain the effect of freewheelmg diode with a neat cu'cult dlagram andf-waveform for single

phase half wave controlled rectifier with RL load." Y (10 Marks)

Explain the pnnmple of step up chopper with }1 ?neat circuit dlagram and waveforms. Also
derive the expressmn for output voltage. #a " " (10 Marks)

If the half wave controlled rectlﬁer Was a purely re51st1ve load R and the delay angle is

(\

o= 5 ldentlfy (1) Rcctlﬁcatlon efﬁcxency (11) Form factor  (iii) Ripple factor

(iv) TUF (v) PIV s (10 Marks)
. Explain the principle of- step up / down chopper with a neat circuit diagram and waveforms.
, Also derive the expressmns for output voltage (10 Marks)
Mlﬁﬁ
Explain the workmg of single phase half bridge inverter connected to RL load with the help
of necessary circuit diagram and 'waveforms. (10 Marks)
Explain the working of continuous mede fly back converter with necessary circuit diagram
and waveform, & . (10 Marks)
Ty OR
Define the following terms as applied to an electronic instrument:
(i) Instrument '(ii) Measurement (iii) Accuracy  (iv) Resolution
(v) Precision " i (vi) Expected value (vii) Error (viii) Sensitivity (10 Marks)
Sketch and explain the operation of a multirange voltmeter. (10 Marks)
| of 2

Scanned with CamScanner

23



10

18EC36

Module-4
Discuss the operation of dual slope integrating type DVM ‘with the help of block dx(al%rlz\lqm "
arks
Explain the operation of the Wein’s bridge” w1th a neat circuit diagram. Derive the
expression for the frequency. J (10 Marks)
OR’,
Explain the operation of a function generator with the help of block dlagram (10 Marks)
With the aid of diagram, explain the workmg of balanced wheat stone bridge and derive for
a galvanometer current expressmn ’ (10 Marks)
$ . Module-5
Explain the construction, Workmg principle and operatlon of LVDT. Show the
characteristics curve. - Wy wt (10 Marks)
Explain the constructmn of temperature indicators usmg thermlstor (10 Marks)
ORP/ .
Explain the constructlon and working of i mstrumentatlon amplifier using transducer bridge.
(10 Marks)
Explam the structure and operanon of programmable logic controller (10 Marks)

A N
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to cvaluator and /or equations wrillen cg, 4248

CBESISEHENE

USN 1SMATDIP31
Third Semester B.E. Degree Exmnin'f:itiion, June/July 2024
Additional Mathematics - |
Time: 3 hrs. (9 . Max. Marks: 100
Note: Answer any FIVE full questzons, choosmg ONE full questlon from each module.
_ Module-l _
1 Show that (1+cosf+ isin@) ‘;‘+"(1 +cos0—isinB)" = 2”” cos” (g—) : cos[n?OJ (07 Marks)

iy
Express -\/_+1 in the p ar form and hence find lts modulus and amplitude. (07 Marks)

1-5-1\/_

Find the argument o

1-ia3

!:71?213 (?Ii?'

If A=ik2j+3k B=—i+2j+k ,and C=3i+j , find P such that A+PB is

(06 Marks)

perpendlcular to C. By (07 Marks)
Find the area of the parallelogram whose ad_]acent s1des are the vectors A = 21+4)-5k
and B=i+2j+3k. y Y
If A= 4i+3j+k and .B =2i—j+2k, ﬁnd aumtvectorN form a nght handed system.

e ,.', .' ' (06 Marks)

(07 Marks)
4 Module-
Obtain the Maclaurm s series expansmn of sinx up to term containing x* (07 Marks)
2 2
If U=sin?| 21 , prove t,hat"_;vx@ + y@ = jtaq U. (07 Marks)
A/ ’f 1 X—y _'; ;/ Ox éiy ﬁ'y;
U o6U+ 6U
IfU=flx-y,y-z2 ~x) provc that A +9— b 0. (06 Marks)
ox. oy o0z
OR
. % , x2 ng x‘"
Prove that log(l+x)=x~ & + ===+ ,........ by using Maclaurin’s series notation.

34

x‘y‘
x4y’

y . 4 . (07 Marks)
Using Euler’s’theorem prove thal

ou du
x—+y—=4ulogu;lifu=e (07 Marks)

ox oy
A " u,V, W
Ifu=x+y, v=y42z and w=z-+x then find J| —2— |, (06 Marks)
) 4 X,Y, %
y'
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Module-3 7 ‘ ‘
A particle moves along a curve x =e™', y = 2cos3t and z = 2sin3t , where t is tht? time
variable. Determine the components of velocity and acceleration vectors at t = 0 in the

directionof i+j+k. - (07 Marks)

Find the unit normal to the surface x%y + 2xz = 4 at (2,-2,3). (06 Marks)

Show that the vector field F = (4xy -2z ),1;-1‘-;..(2;( )j—(3xz )k is lrrot‘g.tionva]. (07 Marks)
A‘”’"“.OR ‘

Find dwF and curl F where F V(x +y +2°-3xyz). A (07 Marks)

If F= (3). y-2)i+(xz’ +y*)j— 2x3z‘k find grad(dlvF) at (2 -1, 0). (07 Marks)

Find the value ‘a’ such that the vector field F (x+3y)1+(y 2z)j+(x+az)k is
Solenoidal.

i (06 Marks)
Module-4 .-
% o ni2 G .
Obtain the rcduc':tion formula for I cos" xdx ,*n > 0. (07 Marks)
Py 0 %
Evaluate j J— (06 Marks)
-X s
Evaluate H xXy(x +y)dxdy over thc area between y %2 (07 Marks)
Obtain the reduction formula for R, @ )
i3 i e N
_[sm xdx, n> 0 ' (07 Marks)
) - B
@ )'(2 ' (.":a 7 :
Evaluate ———dx s T 06 Mark
!:(] + x6)7 2 4 ?1‘ 3 N ( a s)
Pl l' VIsxZ yl-x—y o’ Qo ’ f
b dxdyd )
Evaluate [ [ [ == dy - (07 Marks)
0 0 0 -\/1 '— X =y -z 5
: Modulc-S
Solve (4xy + 3y* — x) dx + x(x + 2y) dy=0 (07 Marks)
d
Solve -5% i —y X '=:; / (06 Marks)
Obtain the solution of the dlffcrcntlal equation
(1 +e™)dx + ¢* (l -’-;de= 0 (07 Marks)
- OR
Solve: tanydy =:(cqsy cos”X ~ tanx)dx (07 Marks)
Solve : [y(l + -I-J«J— cos y]dx + (x +logx — xsin y)dy =0 (07 Marks)
X
Solve : (1 + y?)dx = (tan”'y - x) dy (06 Marks)
T * ko ok
s i 2 0f2

Scanned with CamScanner

26



/

N

I be treated as malpractice.

=50, wi

al cross lines on the remaining blank pages.

i i +8
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Important Note : 1. On completing your answets, compulsorily draw diagon

USN L\ \

18MAT31

Time: 3 hrs.

Note: Answer any FIVE full quest“" 071.3‘53 s

Third Semester B.E. Degree Examf;latlon, June/July 2024

Transform Calculus, Fourneroé\érles and Numerical

Techmques A
W) A2 4
\}:\{‘Q\f " ” Max. Marks: 100

choosing ONE full quf}dﬁ from each module.

A i’t
{N
+ iﬁ‘ Module-1 &
1 a Fmd the Laplace transform o{ Ay W,
A
i) e*cos 23t ii) {6 cos &’ (06 Marks)
‘31* o1 mgi‘f
b. A periodic functlon*ofpenod — 1isdefined by &
ﬁﬂ@-}f ' ? %’}
Esinat ¢, 0<t<— \\
fit) = | D T g)_n wlzere E and ® are constants.
BV T o0 T o S&y £
sy &P ¥ &*::.‘;'4
&y E(ﬁé‘\"é;? %‘}25’ .
Show that L{f(t)} = & - -~ o £3 (07 Marks)
+® e § "% 2 ;
¢. Find the Inverse Laplace transform of ﬁ‘ > % o
251 & Fod S2+1 “‘%
i) 5———— i1 Qﬁ} (07 Marks)
s"+2s+17 & s(s+1) ['g
Ao
Qs %R ’“""ﬁy
2 a. Expressthe functlon f{t) in terms oﬁék}t step function and:ﬁnd its Laplace transform, where
cost,. 0<t<n %\\)
b
fit)= },“',/ n<t<2n g’*@v "@ (06 Marks)
smt, t>2n {:’},} &
¥ {ﬂfa & 3
b Usmg the convolution theorem, obtain inygpse Laplace transform of ————
, @.&3— : (s+1)(s" +1)
oyl (m\rx i P (07 Marks)
c. Solve the cquatlog y" + 5y’ + 6y ev under the condition y(0) =0, y'(0)=0 (07 Marks)
P «M
3 a. Find the Fourier series of lhe fufiction f(x) x* in (-, m). (08 Marks)
b. Define halfrange sine and cosme series in the interval (0, /). (04 Marks)
¢. Find the constant term and the first two harmonics in the fourier series for f(x) given by the
following table. p
x |0 |n3 203 |0 |4n/3 | 5n/3 |20
fix) | 1.0]1.4411,9” [17]15 [12 [1.0
. 4 (08 Marks)
1 of 3
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OR Ry !
. Obtain the fourier series of the saw-tooth ﬁmctlon o7’
fix) = ?" for0<x<T giventhat fix+ T) f(x) for all x > 0, (06 Marks)
b.  Obtain the Fourier series expansion of i 8
X in 0<x<1 o
f(x)= over the Thterval (0, 2
) {n(Z—x) in 1<x<2 Eg“’ ®.2
2 8¢
Deduce that n____lz 12 12 +. (\ f Ay, > (07 Marks)
1 3 5 %&r Va4
C. Expand f{x) =sinx in half r@ﬂgﬁ) sine series over the 1nter(/a1 (0 ). (07 Marks)
% Module-3 4y >
a. Prove that fourier tran.%} f 2%
1+— » —a2¢<(
: %;Eﬁ s 4
fix)=4<1_%,, 0€x<a s —Tuz:f% }l Fourier transform of f(x) is F(u). (06 Marks)
s ‘#- &
Jfé O%y > otherwise 4% s
b. FindthesFourier sine transform oi%;e) e?*! and hence 4 g
evaluate j xsmmx dx, m>07 é‘é;-z’f’\“ (07 Marks)
o 1+x . S W
: :1}} 3
C. Find z-transform of Sn@sm nr =, 53‘5: ot 5 (07 Marks)
¢ 2 4 e It -
,43% P
3 g %
QR )
a. Find the founer Sine transform of% & P
% for 0<x< 1% ,ag,v.;w,,
e
% 2—-x for 1< x& Q’ ’%«%)’J (07 Marks)
0 for 59
s
b. the inve ﬁ“ 07 Mark
in the inverse z (Z l) %54;?2)2 ( arks)
olve the dlﬁ'cre ation
Uiz +3u 2& =3", givenuj= '}vo u; =1, using z-transform. (06 Marks)
Module-4 o
a. Use Taylor s series method to find the value ¢ value of y at x = (.1, given that dy/dx = x* + Y,
y(0) = 1. Consider upto Q ee term, (06 Marks)
b. By using modified Eule s method, solve the initial valye problem d—— log(x+y) |,
y(1)=2 atthe pow— 1.2, Take h=0.2 and camryout two modlﬁcatlons (07 Marks)

¢. Given :—:Lx » ¥O0) =1, y(0.1) = 11169, y(0.2) = 12773, ¥(0.3) = 1.5049.
X

Find y(0.4) €omrect to three decimal places using Milne's predictor — corrector method,

Apply Qﬁ’qﬁor formula once, (07 Marks)

2 0f3
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OR D
8 a. Using modified Euler’s method compute y(1.1) correct\tofﬂve decimal places taking h = 0.1,
glven that dy +Z- :% and y=1 at x=1. o, "f 7 (06 Marks)

X X X "l:‘-ﬂ'
b. Use fourth order Runge-Kutta method to fufd‘gywat x=0.1, given that /30 +2y,
\\ £ 5

y(0)=0and h=0.1. g g ,‘f‘ (07 Marks)

c. Apply Adam’s — Bashforth method tQ;s olve the equation (y + 1)dy — x2dx=0 atx =1

given y(0) = 1, y(0.25) =1 0026

formula once.

By Runge-Kutta methoc _lve y”

(05) = 1.0206, y(0.75),= 1.0679.

Module 5

Apply corrector
Vo N (07 Marks)

= —y* for, x»: 0.2 correct to four decimal places,

andy'= 0 when x —{{ ’T}ake step length h=0.2. (06 Marks)
b jation in the form et ,——d—‘ @; (07 Marks)
ayfaxdx oy
c. Prove that geodesws on a plane are stralgh’izl (07 Marks)
_~
/ OR
10 a. Using Runge-Kutta method solye the’ differential equa,tlotr*’ at x = 0.1 under the given
conditions: Mwe,, ‘;\;;;
d’y _ dy éf;’f@\\g
0 (y+a) y(0)=.1 y (0) 0.5. Take {steg’length h=0.1. \:\_é% J (06 Marks)
4 d2y Hﬂf
b. Apply Milne’s method to’compute y(0. 8) 5;?“ en that r—l Zydz and the following
X
table of initial valdes.» @ i&f
X 03* ¥~ 0.2 OTi**"% 0.6 ‘{w
y [.0°] 0.02 0.0795 “| 0.1762
y | 0| 01996 | 20.3937 0.5689 fa,_wp
Apply corrcctor formula once:; V /{“ N (07 Marks)
ni“’v b
¢. Find the extremal of the nctlpnal J' (xy"? + 29 + 2xy)dx (07 Marks)
y ﬂ,.g_:;i";" / - ,/” . 4(%
N/ o) * *“i:/
) pr) i 4-?
%)
& '(.
&%) oy 5/
=M€ ‘F} ’fa\f’g
L4 &
v.-;:::j:\' ",/
&
i t"',q/’
' “«'y,.)'
) 3of3
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_' Fourth Semester B.E. Degree Examin:iti‘o'n, June/July 2024
Digital Signal Processing

Time: 3 hrs.
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.
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=
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=
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—
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=
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=
= 2 b
c = g
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=z 2
£ =
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v .
5z 4 a
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T et
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Z=
52 b.
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L=
£ 5
£z
=
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= Z
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)
o
)
&
2
zZ
o
=
o
T
[~
e
£
- b

Max. Marks: 100

Note: Answer any FIVE full questions, choo:s‘irig ONE full question f}'bm’ each module.

Module-1 ‘
Prove that the sampling of Fourier transform of a sequence x(n) results in N point DFT.
Using which both the sequence and the transform can be reconstructed.

0 (10 Marks)
Compute the 8 point DFT of the sequence x(n) = {1, 1, 1, 1, 0, 0, 0, 0}. Also write a Matlab
code to compute N point DFT of a sequence. (10 Marks)

&

OR

Compute the circular convolution of the given séqdénces using DFT and IDFT method

x,(m)={2, 3,71, 1}and x,(n)={, 3,45, 3}. | (10 Marks)
v 14

Compute the N point DFT of x(n)=43" ° Upsns

~ |0; otherwise

(06 Marks)

5

If xm)={, 2, 0, 3, -2, 4, 7,:5}. Evaluate i) X(0),

,
i) X(4) i) Y X(K).(04 Marks)
K=0

Module-2 =
Determine the response of a LTI system with*h(n) = {1, ~1, 2} for an input.
x(n)=11,0,1,-2,1,2,3,~1,0,2} using joverlap add miethod. Use 6 point circular
convolution in your approach. f".vi:;’-'- >, : (10 Marks)
Develop the 8 point DIF_FFT algorithm. Mention the property of phase factor exploited.

2 (10 Marks)
¥ OR "7

Determine 8 point DFT of x(n)={l,0,~1, 2, 1,1, 0, 2} using of radix-2 DIT-FFT algorithm.

Clearly show all intermediate results. by, (10 Marks)

State and prove circular time shift proper’tﬁ-}-Aiso write the matlab code for the same.

L4 (10 Marks)

Module-3
Design a filter with
e, Loyl
Hy(e™)= 4 4

0; I« lw|<m
4
Use Hamming window with M = 7. Obtain the system transfer function equation,

: . | ) (10 Marks)
Consider a FIR filter with system function: H(z) = | + 2.822" + 340482 + 1.742>. Sketch
the direct form-I and lattice realization of the filter.

' (10 Marks)
1 of2
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OR
Write a Matlab code to design a high pass FIR filter, using hanning window. The expected
output with necessary calculations to be shown. (10 Marks)
Mention the two desirable characteristics of window function. Compare Rectangular,
Hamming, Hanning and Bartlett window functions. (06 Marks)
Given H(z)=(1+0.6z™")*. Realize as a cascade of 1* and 2™ order section. (04 Marks)
Module-4
Compare analog and digital filters. (04 Marks)
: z' -4z’ +11z-2 .
Given H(z)= . Realize in DF-I and DF-IL. (06 Marks)
(z— 1][zz—z+ 1] '

Obtain the expression for order and cut-off frequency of Low Pass Butterworth filter.
y (10 Marks)

: OR
Design a digital low pass filter using BLT method to satisfy the following characteristics:
1) Monotomc stopband and pass band -

i)  -3db cutoff frequency of 0.57 rad. -

ii)  Magnitude down atleast 15dB at 0.75n rad. (10 Marks)
Mention two conditions of transforming the filter from s plane to z plane. Explain how is it
achieved in bilinear transformatlon ‘with mapping diagram. (06 Marks)
Write a matlab code to demgn an analog LP Butterworth filter. (04 Marks)
Module-5

Explain : ~

1)  General Mlcroprocessor based on Von Neumann architecture

ii)  Digital signal processors based on Harvard architecture. (12 Marks)

Convert the following:
1) Q15 signed number 0.10001. 11101 10010 to decimal number.

1))  Decimal number -0.160123 to signed Q-15 representation. (08 Marks)
(9, OR
Explain T1EEE floating point formats. (10 Marks)
Explain the basic architeqty‘re' of TMS320C54X processor. (10 Marks)
4 * ok ok ok ok
20f2
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50, will be treated as malpractice.

completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
ng ol identification, appeal to evaluator and /or equations wrilten eg, 42+8

2. Any reveali

3

Important Note : 1. On

USN L 1 ‘ [ l 21EC44
Fourth Semester B.E. Degree Examination, June/July 2024
Communication Theory
Time: 3 hrs. _ Max. Marks: 100
Note: Answer any FIVE full questions, clr.‘o‘osa"\lltg ONE full question from each module.

"
. Module-1
1 a  Derive the expression in time dom'un and frequency domain for an AM wave. Outline the

waveform and spectrum. g | : (08 Marks)
b.  With neat diagram, explain costas receiver. (06 Marks)

c.  With relevant blod\ dlaoram explam the working of FDM transmitter and receiver.
B ; (06 Marks)

: OR

2 a. Withrelevant equatlons and diagrams, explam the generation of AM waves using switching
modulator. R (08 Marks)
b. Explain in detall quadrature carrier multlplemng and demultiplexing system. (06 Marks)

C. Anaudio frequem,y signal 5 sin 27 (1000)t is used to amplitude modulate a carrier of 100sin
2n (10 ). Assume modulation mdu 15 0.4. Find:
1) Sideband frequencies .
i) Amplitude of each sideband i
u)  Bandwidth required '

iv)  Total power deli\?@:réd to a load of 100Q2. (06 Marks)
Modulé:2

3 a. Define moduldtlon index, lnquency deviation and derive the time domain and frequency

domain representatlon wideband FM' with diagram. (08 Marks)

b. With neat dlagram explain the FM demodulatlon using balanced slope detector/balanced
frequency discriminator. i, 1 (08 Marks)

C. An FM,sngna] has sinusoidal modulatlon with W'="15kHz and modulation index B =
Using Carson’s rule determmt, the transmission bandwidth and deviation ratio. Assume

Af =75kHz. n, ¥ P (04 Marks)
K OR

4 a. With relevant diagram, explain direct method generation of FM using Hartley oscillator and
how frequency stability is achieved. (08 Marks)

b. With block diagram, explain the Jinear model of PLL., (06 Marks)

¢.  With the aid of neat diagram, cxplain I'M sterco multiplexing. (06 Marks)

' Maodule-3

5 a. [Explain shot noise and lhcrmal noise with relevant dm;,mms and expressions. (06 Marks)
b. Derive the equation for the figure of merit ol an AM receiver and show figure of merit = 1/3
when operating on a single fone AM. (08 Marks)

¢. Explain about,FM, threshold effect and its reduction method. (06 Marks)

A | of2
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OR :
With relevant diagrams and expressions explain noise equivalent bandwidth. (04 Marks)
Derive the equation for the figure-of-merit for DSB-SC recciver is one. (08 Marks)
Explain the pre-cmphasis and de-emphasis with respect to FM system. (08 Marks)
Module-4
List the two operations involved in the gencration of PAM and explain with neat waveform
and derive the equations for flat-top sampled PAM, (10 Marks)
Explain the working principle and operation of Time Division Multiplexing (TDM) with
neat diagram. ‘ : (10 Marks)
OR .
State sampling theorem for a strictly band limited signal and explain how the effects of
aliasing 1s overcome. (06 Marks)
With neat diagram and equations explain the generation of PPM waves. (08 Marks)
What are the advantages of transmission of digital information over analog information?
(06 Marks)
Module-5
Discuss briefly quantization noise and show the output signal-to-noise ratio of a uniform
o) | 3p |
quantizer is (SNR), =} —— [2%%. (08 Marks)

maxg _|

What is delta modulation? With neat block diagram, explain the construction of delta

modulation. (06 Marks)
Explain p-law and A-law of compression. ; t, (06 Marks)

OR
Define quantization. Explain how the quantization process takes place. lllustrate the input
output characteristics of a quantizer interms of mid-tread and mid-rise. (08 Marks)
With neat block diagram, explain the generation and reconstruction of PCM signals.

J (08 Marks)
Write a short note on Vocoders. (04 Marks)

%k % kK
20f2
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations wrilten eg, 42-+8

o [ |

Time:

GEGSISGHENE

-

2IMATMEA4I

Fourth Semester B.E. Degrce Exammatlon, June/July 2024
Complex Analysis, Probability and Linear Programming

3 hrs.

n

P

o

P

o

.07‘

®

"

w

S

o

find ﬂ
dz

Derive Cauchy —
Find the analytic ﬁmctgmﬂ 1f(z) whose imaginary parL i§e"(x sin y+ y cos y)

t.‘

If fz) is_anab{tic function show that (—I f(2)|
> ANa Y A

Riemanh, equatlon in Cartesian form. .

- . «
:,:’ 3!5-

Show that f{z) = cqshz 1s analytic and hencé: find f'(z).

] (g _l‘f.(z) |) 4@

}
“lll

!

gt

Ty ¥

{3
%

Note: Answer any FIVE full questions, cli‘(ia,.sli‘ﬁg ONE full question from each module.

iy,

l\llodule- ‘
1 a Show that w = {z) = log z (2, ¢|O) is analytic, usmg Cauchy - Riemann equation and

. "h,,‘ )
Find the analytlc functions whose rbal part is

?
&
A
. !.

Discuss the transformatton w= e’
State and prove Cauchy’s integral formula

Find the bilinear. tl;ansformatlon whlch maps ‘the points z

!

P

1‘-

;l

’ 'I r.n
4
El

Module-z'ﬂf e

&5

OR

ijdia

#

!’K

4

i

®
Ty
3

o

o)1
i

'F’

G

Max. Marks: 100

! 1

i

i " Hence determine V.

A

&,
Find thc Bllmear transformatl?mviihlch maps the po;nts z=0o0,i, 0 intow=-1, -

h

«Evaluale J'

sin 1z uPcos n:z

¢ "‘i!} ?ﬂ

Discuss the transformat !(Vl W=z +
¥

4::
'E

(z '1,? :.fz -2)

%,

iy

=;|

dz

lf

z

¢
H "!

rl[ ’

&

[
0

!
|j]

1];

:il ‘-
th ‘P Module-3

w.l
F

, Where Cis the circle (i) |2/ =3, () |2| =

MI-—-

The pmbablllty density functiop of a variate X is given by the following table.

X

0

]

24 3

4

5

6

P(x)

K

3K

5K.]'7K

9K

K

13K

Find K. Also find P(x 2 5) and P(3 <x <0)

Find the Mean and Variance of a Poisson distribution.

(06 Marks)

(07 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

;11,=i,_,,-'—1 intow=2,1,-2

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)
(07 Marks)

The number off}f;‘lephone lines busy at an instant of time is binomial variate with probability
0.1 that a Jine.js' busy if 10 lines are choosen at random, what is the probability that
(i) no line is I;uc;gl (i) all lines are busy (iii) atleast one line is busy (iv) atmost 2 lines are

busy. .,

' S
»uk_’i‘il’
d

l1of3
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OR I
)
a. The probability density function of a random variable X i 15, s

Kx?, 0<x<3 i 4
fix) = " x
0 , otherwise b

Find (i) the value of K, (i) P(1 <x<2), , (m) P(x< 1)
b. Find the mean and variance of binomial dlstrlbu‘tlon

(06 Marks)
(07 Marks)

c¢. The marks of 1000 students in an anmma}lon follows a normal distribution with mean 70

and standard deviations. Find the numberio

(i) Lessthan 65, (i) More than ?5 “(liil) Between 65 and 75."{.)

lh

«"’1 i\/I;odule-4 iy
a. Using the Simplex method to solve the LP.P. e
Maximize Z=5x+7Tx; ("%, , by
Subject to constraint x, 5-l-4 x2'<'4 o
3x1' 8%, < 24 iy by
10)(1 +Tx2 <35 Jﬁ[é’ig"?
and \x1 X220
b. Use Big-M method to solve the LPP. 4y .
Maximize Z=~ 9%, - ﬁ;i’*' b
Subject to constramt 3x| +X =3 ) _‘3'
Ay 4x +323 -
f.'i;, X+ 2% S 4,100 S
) and x;,%2> Of;v:;l \

£
£

‘sfudents whose marks, wﬂl be

(07 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)

j‘“;g‘f:«l . OR  iy,,° I ,a‘f%'
a. Define the following tem’fs ¥ P ’3:£’ﬁ§
i) A linear Prograrnmmg problems Jg;‘l.' \ ' #
iy Basic solution { ﬁ'”!p 4 ¥
iii) Basic fcam})l}e ‘Solution fy . P ;‘ a ‘
iv) Optional so]utlon %y by ¥
v) Artificial variables of an LPP. ’m.w ) &
b. Use Big<M method to solve the{LpP rm_;*f;t.._ S
Max1mtze 17 = x; + 2% + 3854 }ﬂ L
Subject to constraints X &2+ 3x3 =15 .
Zlfj +’ +5%; =20 iy
' X4+2X2+X3+X4r11
) l?"“m,x:,xs X420
i H‘-I, ¢
p iy Module-5
a. Find the fwslble solution to thé: %‘dlfowmg transportation problem using North West corner
method, ' |/
D| Dz_ D3 D4
0| 6 | 4.1 1 5 |14
O, 81 9| 2 7 |16
Os| 4 |43 6 2 |4
6 1015 4
A 4 ;3
oo 20f3
& 7
LT
A 54," /
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b, The processing time in hours for the Jobs when allocated to the different machines are
indicated below. Assign the machines for the Jobq 50 that the total processing time is

minimui.

Machines
M, My My Mg Mg
L(9 22 58 11 19)
L,|43 78 72 50 63
Jobs J,| 41 28 91 37 45
1,174 42 27 49 39
1\36 11 57 22 25
oy
.i“h

10 a.

5 4 e R )
4 7 .6 |8
2 5 48 12
8 |abui| 7 |4

8 10 12

{

Shes

N
Ve
%
i
i
i
14 (
e)
A1 ¥
Y .
{‘\ll;‘ )
el F]
i
N
i3
I? .
d ' Py

Solve the following transportatlbn problem by least cost method

da g Icl(

V1»‘

(10 Marks)

(10 \Iarks)

b. Four JObS '1re,10 be done on four dlfierent machmes The cost (in rupees) of producing i' " Job

on the J™ ‘machine is given below.

lw\

Jobs

Machmes P ¥
MM M Mo'i M;
5 15, 11 13
Ja 17 e 12 12
I3 g 14 15 10 Sl
Js 1 16 13 11 17 ‘
Assign the Jobs to, dlfferent machines so as to minimize the total cost.
i !, é!jn ]
"!‘:; g J U f}h’
3»‘| oKk K K )
{ty, , "
. l } A
i ,i ¥
E n : J
,:.. |
m, o' ! 1 J||‘|i“l‘l“ b
{, ;5' i} ‘:El)j!Jl
[,
i;.“ % ¢
l ¢ ) "I!‘ ) bl
) g ¥
; oyt
" “-‘S,J
wl (V4
bys
e é ‘
3of3
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50, will be treated as malpractice.

. Any revealing of identification, appeal to evaluator and /or equations written eg, 42-+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
-

CBESISCHENE

USN L \ 2IMATCS41

PR
Fourth Semester B.E. Degrce Examipg@fﬁg')anune/July 2024
Mathematical Foundations for Computing, Probability and
Statistics'’
Time: 3 hrs. a'“’;;n.C:l" ,gﬁ.: Max. Marks: 100

Note: 1. Answer any FIVE full questmns, choosmg ONE full questwn from each module.
2. Provide data table book. _ . %

1 a. Define tautology. Show that the compound proposmon
[p=>@-=0]—->[(p— 9) 3 (p — 1)] is a tautology for any proposmons p,q,r. (06 Marks)
b Provethat (hpvIpAEYQl=p () I-PY~g—>@rarnl=prd

using the laws of loglc (07 Marks)
c. Prove that for all mtegers k and £ is k and { are both odd, then k + £ is even and kf is odd.
iy, ) 4 . (07 Marks)
o s
. s ‘Olga ’
2 a. Define: (1)'Universal quantifiers (ii) Ex1stent1al quantifiers, with an example. (06 Marks)

b. Test the’ vahdlty of the following argument
I will become famous or T will no become a musician.
I will become a musician. Yoy 3
Therefore 1 will become famous. % 'f" zf‘i (07 Marks)
c. Suppose the universe consist of integers. Consldenthe followmg open stﬂtements
p(x):x<3, q(x):x#* 1 is 0dd r(x) x> O, o7 %/
Write down the truth values of: \ i '
() p2) @va@ G pCl ly o) @)epB) vr(0)
(v) p(0) = q(0) v (vi)p(l) & ~q(2) (vii) p(4) \/(cgl) A1(2)) (07 Marks)

.(,_;/." £ =5 /
“Module-2 L, f
3 a LetAandB be finite sets with' ]AI m and |B| —/n Find how many one to one functions are
possxble from AtoB. lfthere are 601-1 functlons from A to B and |A| =3, what is |B|?

¢ (06 Marks)
b. LetA=1{l,2,3,4,6, ]2} and R be a relation on A defined by aRb if “a is a multiple of b™.
. Write down the relation R; relation matrix; M(R) and draw its digraph. (07 Marks)
. Define: (i) Null graph (ii) Bipartite graph (ul) Euler circuit. Give an example for each.
. O v (07 Marks)
’ 4 1~. ) OR
4 a. Draw the, Hasse’dlagram represengmg the positive dmsors of48. (06 Marks)
b. Consider the'functions fand g defined by f(x) = x* and g(x)=x*+1Vx eR. Find gof,
fog, f*. (07 Marks)
¢.  Define isomorphism of g g,raphs Prove that 2 graphs below are isomorphic.
¢ 01 (N o Y" jiy
j & L\ e v
Fig.Q.4(c) (07 Marks)
1 of3
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3

P

3]

o

b.

a.

b.

C.

ZlMATCS.\

A\

Module-3

Find the correlation coefficient between the speed and the stopping distance and the

equauons OfngI'ESSIOI‘I lines.

Speed, x 16 | 24 | 32 | 40 | 48 | 56
Stopping distance, y | 0.39 [ 0.75 | 1.23 [ 1.91 [ 2.77 | 3.81

OR
The following are the'

correlation coefficient.
X |38]50%:42°| 61 |43 [55[67] 46 72
y 41 64 07544 |55]62. 56 60

. . (06 Marks)
Fit a 2" degree parabolay=a+ bx =+ cx for the data:

x\[O1]2]3 4 [5]%,
y J1[3]7]13]21 3-1:':;'}”

¥

o (07 Marks)
Given that 8x ~10y +66= 0 and 40x —18y = 214 are the regressmn equations. Find the

means of x and y and correlatlon coeﬁiment Fmd oy if oy = 3.

(07 Marks)
® Module-4 :
A random varnab’l&X has the followin probablllty ﬁmctlon
X =2 2 01 ]2 3%
P(x) | 0.1 pPK 0.2 | 2K | 0.3 [KJ
Find: (DK (i) P(X < 1) (iii)PX > -1) (06 Marks)

Find the mean and standard! dc‘v1at10n of Poisson dlstrlbutlon (07 Marks)
The mean weight of 500f’students In a school is 50 kgs and the standard deviation is 6 kgs.
Assummg that the welghts are normally distributed, find the expected number of students
welghmg () between 40 and 50 kg (11) more ‘than 60 kg. Given that A(1.67) = 0.4525.

&)= (07 Marks)
/ ,{ -'.; ' _) "

p 2 J' " OR
Find the consﬁnt K such that £/
() = {Kxio 0<x<3
0, elsewheret,_

is a probability dcnsity"fufiicfion. Find the mean.

When an honest coin is tossed 4 times, find the probability of getting:
(i) exactly one head _ (ii) atmost 3 heads  (iii) at least 2 heads (07 Marks)
The probabilitythat an individual suffers a bad reaction from a certain injection is 0.001.
Using Poisson dis{ribution, find the probability that out of 2000 individuals:

(i) exactly 3 #(ii) more than 2 will suffer a bad reaction. (07 Marks)

(06 Marks)

Scanned With CamScanner

\pe.rcentage of marks iﬁy“\é'f‘*s:ubjects of 9 students. Find the rank

P (06 Marks)
Fit a best curve of the form y = ax® for the following data:
X 1 12(3 4] 5 ‘
y 105]2(45|8]125
h. F (07 Marks)
Fit a straight line by the method of .lé_éis;'t‘squares.
x [ 112]3]4]5] ‘i
y [14[13]9([5[2] %
Y (07 Marks)
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Module-5 Ay
X and Y are ind . N ) P
ependent random variables such that X-takes 1, 5 with probabilities 545
2. 7 with probabilities % % and l respectively. Find the joint
probebility distribution of X and Y. Find Cov (X, Y). (06 Marks)

Find the student *t” for the following variable$ values in a sample of elght -4,-2,-2,0,2,2,
3. 3 1aking the mean of the universe to bczzro Y/ (07 Marks)
The following are the 1.Q’s of a randomly.chosen sample of 10 boys; 70, 120, 110, 101, 88,

83.95.98. 107. 100. Doamhdmampponthehypothessthaxthepopulatmmeanof]Qs
b10'()a13“cl-f'\elofauzmﬁmm:e'7 g

respectively. Y takes -4, 2

A (07 Marks)
o
,.",{)" ; )
OR » ./,;
Explam the terms:
(1) Null hypothesis _ Y
(1) %hemz:eh\poﬂxess Y,

(i) Levels of significance
(rv) Type I and Type 2 errors (06 Marks)
Ad?bﬂﬁonnmmaxﬂthemﬂsm"bmmnforthemmberappwm.onﬂxﬁce
x 1s given by the following able: Y/

x 1123 ‘-1-5 5| 6"

Fregueney (1316 | 4 71 11,17 |
Test the hyvpothesss that th: die‘ts‘unbxasetl Use Chbq'uare test at 5% level of significantly.

(07 Marks)
T]Enmem%orasanlpLhaxeﬁBfoﬂowmgvahws45 47,50,52,48 47,49, 53, 51. Doss

the mean of these differ significantly ﬁomﬂ:eamdm&nofﬁﬂj(tgn\ =2.31).(07 Marks)

2 i

* * 3 * *
{ 3= Ao,
. -
£ 5 e
» L "'.;Lf
. 3
- '1 &
s A 5
\ ’_ ,’““:_,., %
’ ’\‘,/ 4
ey J
,\ ; P
A
o~ "'T'\;,)
: oy
1y F 4
A n
o Y T ,/
re "%
A
&
Jof3
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diagonal cross lines on the remaining blank pages.

or and /or equations written eg, 42+8

Any revealing of'identification, appeal to evaluat

Jote N
Important Note : L On completing your answers, compulsorily draw

Time: 3

|U l} o . I8ECS2

Fifth Semester B.E. Degree Examination, J une/July 2024
Digital Signal Processing

g,
hrs. " Max. Marks: 100

)‘ ‘ 1}
Note: Answer any FIVE full questions, c{i?)asihg ONE full question from each module.

1 a
b.
2 a
b.
C.
3 a
b.
4 a
b.
5 4
b.

Modulc-
Determine the 6-DFT of thld daia sequence x(n)= {l L 2 2,3,3}and Compute the

corresponding amplitude and phf,}se spectrum. ] (10 Marks)
State and prove the followmg propemes of DFT’s : _
(1) Linearity pmperty » G
(i)  Periodicity property o N (10 Marks)
ey OR
Find the N- pomt bFT of x(n) = cos[—]{on] 0<n<N-1. (05 Marks)
Find the4 pomt DFT of the sequence x(n) ={1,2,0,1} using matrix method. (05 Marks)
Find the circular convqutloﬂ of given clata sequence x,(n)= {l, 3,5, 7} and
gt (10 Marks)

X, (n) :{2,4,6,8}, using DFT- IDFT method.

, Module-2. - o
Determine the output saq}uence ofa FIR fi lter:whose jmpulse response in h(n) = {1 I 1} and
input sequence x(n)={3,-1,0,1,3,2,0, } 2 1}»usmg overlap- add method. Assume length of

block is 6. Ay \ & (10 Marks)

Determine 8-point ‘DFT ‘:,equenceﬂfor glven input sugnal x(n) n+1 using DIF-FFT

algorithm. ¥ l,.:*j, s (10 Marks)
‘ ' ds I ’.% W

% ‘ ! ‘l j” OR || ft,

oy ) ’/"l

Find the'response of L[‘I sy teln (Linear convoluhon) of input sequence x(n) = {I 1, l} and
(12 Marks)

impulse response h(n) = —] —1} using DIT-FI; T algorithm.

Ay
. What is total number, of complex addmdns and multiplications required to compute
"N = 1024 point DF’F using direct and FFT;method and also calculate the percentage savings

in multlpllcalmns and additions, ¢ (08 Marks)

oy oy,
g 6y ';. pMndule-%

With necessary mathematical anlfilym explain the frequency sampling technique of FIR

filler design. (10 Marks)
The desired frequency responsc of a low pass filter is given by,

~ilw <_._.
¢ 3w : IW' s
H,(w)= : 4
0 ity P w‘<n
Determine the frequency response of the FIR filter if Hamming window is used. (10 Marks)
,}’f b | of2

‘“]
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| R

OR oy
List the steps in the design ofa FIR filter using window l}(nctlm}s. (05 Marks)
Realize the Linear FIR filter having the following tr{ansferﬁmctlon,
H(z)=14+0.2527" -0.125272 +0.2527" + 2 e X (05 Marks)

Sketch the lattice realization for given FIR filter With"ll1c following difference equation,

Y(n) =X(n)+3.0x(n 1)+ 5.5%(n ~2) + 4.2x (1 3) + 2.3x(n — 4) (10 Marks)
i K Py
Modulé-4 "
Derive an expression for order and cut offifrequency of a low pass Butterworth filter.

iy ' (08 Marks)
Design a butterworth digital low, ‘Pas$ Filter with maximum pass band attenuation of 3 db at

500 Hz, minimum attenuatiomg:fzﬁ?db at stopband edgq,t}"_reqﬁency 0f 750 Hz and sampling
frequency F, =2 KHz. Use:ﬁi;lj}ﬁéhr transformation method(Assume T= 1 sec) (12 Marks)

a "
i

PO
oy By OR I,
Derive mapping function used in Uan]sforming'*é'énalog filter to digital filter by bilinear
transformation. i (08 Marks)
Distinguish between FIR and IIR filters. b (04 Marks)
Obtain the direct form I and direct form [irealization for the following system :
y(n)+ Oily(ny 1)-0.2y(n-2)+3x(n) + 36x(n-2)+0.6x(n-2) (08 Marks)
With neat diagrams, explain ha’r’d\‘{gﬁre units used in DSP processors. (10 Marks)
Find the signed Q-15 representation for the decirr}igl?quprer -0.160!23 . (06 Marks)
Convert the Q-15 signed ng‘r;n,ber 0.1000111 10110010 "to the d?::ci(r,qgl\i:gilmber. (04 Marks)
ORYy" .
With a neat diagram, €xplain the fixed p&ip’t;;fb'asic architecture of TMS 320C54X processor.
oy, NN i ’ (10 Marks)
Explain the IEEEdSuble precisionﬂg&iﬂ;ﬁg point format used in DSP processor. (05 Marks)
Describe fixed point representatioﬂiig_g numbers used in DSP Processor. (05 Marks)
4 ‘li by ,‘,‘i 4 ;:
/ 1/, p. Sty ".iﬁ!iy ok Kok K ':‘;*‘};I'flf
Fil g“ al’:;, Mir '!,’!
' T
Ty Hy,
I | )»[;J'!i‘ :‘ '
} g»rv, . l ‘]F ‘
{ ié‘;:: ¢!
: " ';{.l."i*,"'
'E / l‘l“;]’
] 9 l" il ‘
(i g.
v by
4, ; 20f2
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. compulsorily draw diagonal cross lines on the remaining blank pages.

. Any revealing of'identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers
>

GBS GHENE

USN 18EC53
Fifth Semester B.E. Degree Examination, June/July 2024
Principles of Communication Systems
Time: 3 hrs. | Max. Marks: 100
Note: Answer any FIVE full ques!ions_', choosing ONE full question from each module.

. Module-1
1 a Define amplitude modulatioh Derlve the expression of AM in both time domain and

frequency domain representatlon with necessary wave forms. (08 Marks)
b.  With a neat block dlagr'am, explain demodulatxon ot DSB-SC wave using costas receiver.
T (06 Marks)
€. With a neat bIock dlagrams of a transmitter and receiver explain the operation of FDM
system. ‘gﬁ i £ (06 Marks)
:-‘{ "I::Gl.::
% 'OR
2 a.  With a,neat circuit diagram, waveforms and necessary equations, ‘explain how the ring
modulator can be used to generate DSB-SC wave. o (10 Marks)
b. Anaudio frequency signal m(t)'= “5sin [2m x 500t] is used to amplitude modulate the carrier
of signal c(t) = 10 sin [2n x 106t] find 1) The- modulatlon index p 1) Side-band
frequencies  iii) Amphtude of each side band w) Band width requ1red v) Total power
delivered to a load of 100Q. (05 Marks)
C. With a neat block dlagrams of transmltler and receiver explam quadrature carrier
multiplexing system * ¢ omy : (05 Marks)
I K
'21 "i Module-Z
3 a  Define and descnbe the time domam reprcsentatmn of frequency modulation and phase
modulation WIth waveforms, i, (06 Marks)
b. Explam the ‘generation of na,rrowI band FM with phasor diagram. (06 Marks)
c¢. Withrelevant block dlagrﬁms explaln M stc.reo multiplexing and demultiplexing,
b My ) (08 Marks)
{5 l
r.:;[_' " iy ‘OR“ i
4 a. 'Derive an expressmn I‘or single-tone sinusoidal FM wave, (05 Marks)
b. Explain with relevant block diagram, and mathematical expression, the demodulation of FM
signal using non linear and Imeqr n}odel ofthe PLL. (10 Marks)
¢. The equation jor a FM wave is s(t) = 10sin [5.7 % 10% + 5 sin 12 x I()Jt]. Find:

1) Carrier frequency

i)  Modulating frequegicy -
i) Modulation index:
iv)  Frequency deviation

v)  Power dissipated in 1000, (05 Marks)

¢ lof2
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Module-3 I
With a neat block diagram of receiver model show lhnt thd igure of merit of for DSB-SC

system is unity. | (10 Marks)
Discuss capture and threshold effect in FM ru.cwmg %ystcms (025 Marks)
Show that the figure of merit of noisy AM rec,ejver'for single tone modulation is L+ 07
Coa | (05 Marks)
1 ll‘ l ‘
OR Mg
With a neat block diagram of receiver model using discriminator denve the expression for
figure of merit of an FM receiver. | = (10 Marks)
Explain the working of pre-empha31s and de-emphasis in frequency modulation. (06 Marks)
Explain briefly the following: ,l) ‘Shot noise i) Thermal hoise. (04 Marks)
by Module-4 .

Mention the advantages of d1g1ta] communication, éystem (04 Marks)
Show that the signal g(t) can be reconstructed usmg the interpolation formuld shown below.

g(t)= Z (—)Smcawt n). o (10 Marks)

! S r
With a ncat dlagram explain the concept ofJ time division multlplexmg (06 Marks)
l _5 , ,-iq.‘ ': OR /f .,
Define “the pulse amplitude modulatlon with relevaqt 'equatrons waveforms, diagram,
explain the generation and reconstructlon of flat lop sarnpllng (10 Marks)
With a neat block dxagram and wave forms explam the generatlon of pulse position
modulation waves. (] b 5 ‘/ (10 Marks)
1 1 l ) i
. Module-5
With a neat block dlagram explain the concept of the PCM (10 Marks)
What is quantization process? Deriye the expression for s:énal to quantization noise ratio for
PCM signal where the input is smusordal signal. @ (10 Marks)
3 ?‘;, 3 ,‘” iy
s % A7 OR .«s;i,i

With a’ neat encoder and decoder block dlagram necessary equations explain the delta
modulation technique. . o (08 Marks)

Represent the binary data, 10011101 e ',' Y,

i) Polar NRZ  ii) Bipolar RZ i) Unibqlér NRZ  iv) Split phase formatting. (04 Marks)
Write a short note'on:

i)  Slopec ovcrload distortion

s
|

ii) Granular noise. Ay

b (08 Marks)
s/
'TEEE
o
i. “ ¥
2012
_;"T'..E,f
P }/ 4
t/
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GBESISCHENE

USN | 1 18EC54
Fifth Semester B.E. Degree Examination, June/July 2024
Information Theory and Coding
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

- Module-1
1 a. With relevant equations and units define
1) Self information ‘
i)  Entropy of source
i)  Information rate. (06 Marks)
b. For the Markov source shown in Fig.Q_1(b). Find:
i)  State entropies '
ii)  Source entropy

iii) G; and Ga: Also show that (2 >G, 2 H(S) (10 Marks)
e 2f2 2 \/L
Fig. Q.1(b)
c. List any 4 properties of entropy with relevant equations. (04 Marks)
OR

2 a Consider a discrete memoryless source with source alphabet S = {So, Si. S2. S;} with source
sta[ics J’l’_s_’l_ll
116716788 _
i) Calculate source entropy
ii)  Find all the symbols and probabilities o 2" extension. Also find its entropy.
i), Show that H(S?) = 2H(S). (08 Marks)
b.~ The international Morse code uses a sequence of dots and dashes 10 transmit letters of
‘English alphabet. The dash is represented by a current pulse of duration 3 times as long as
dot and has halfithe probability of a occurrence of dot. Consider 0.2 sec duration of gap 1s
given in between the symbols, which is same as dot duration. Calculate self-information of a
dot and dash, average information content of a dot dash code and average information rate of

transmission. , (08 Marks)
¢. Show that the source-entropy is log:M, when M symbols emitted from source are
equiprobable. : (04 Marks)

1l of3

Scanned with CamScahnér 7

44



1
Module-2

' (10
State and prove the source encoding lhcorgm ‘
Differentiate between fixed length and variable length sourr-Qe godmg. (04 )
Define the following codes with example: §o
1) Prefix codes \
i)  Uniquely decodable codes } s
i) Instantancous codes. : (06 Marks)

OR

Apply Shammon encoding algorithm to the following set of messages and obtain code

efliciency and redundancy. '

S= (81,51 55, Sy, S} = {l.l,,i,i,i}. ; (10 Marks)
8161648

The five symbols of the alphabet of a discrete memory less source are given as

S={8,8, 8.8, 85} = {0.4,0.2,0.2. 0.1, 0.1}. Find the Huffman code by

1)  Moving combined symbol as high as possible. 7

i)  Moving combined symbol as low as possible.

Also find variance in both the cases and inference.the results. (10 Marks)

Module-3

n below find H(x, y), H(x), H(y), H(x/y), H(y/z) and
02 0 02 o7 “f

{01 001 001 om| ¢
P(x,y)=| 0 002 002 o |

For joint probability matrix show
I(x, y). |

A

, $ 25y (10 Marks)
0.04 004 001 006
[ 0 006 002 02| g <

Prove the following equations: e Y}

) Iy =y, = B ;.

) I(x, y) = H(x) =H(x/y) :

m  I(x, y)= H()') - H(y/x) k' Fo (10 Marks)
‘ ‘OR

For a given channel matrix. F ind the channel capacity by using

Muroga method. If 1t were a
symmetric channel recomputed the channel capacity.

[0.8 0.1 01
P(y/x)=[02 0.6 02 (10 Marks)
N 0.2 02 06 6}
What is Binary Erasure Channel ( BEC)? Derive the equation for channel capacity of a BEC.
t s (10 Marks)

| " Module-4
For a (6, 3) linear block code the check bits
equations below

¢ =d Dd;

Cs = d| 3] d_’

Ce — dz @ d;

1) Find the generator matrix G and H.

i) Find all code words and weights of the code

iti) - Find error correcting and detecting capabilities of the code.

are related to the message bits as per the

(10 Marks)

20f3
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The generator polynomials of a (7, 4) cyclic code is g(x) = 1 + % + %', Find the 16 code

words of this code by forming the code polynomial V(x) == I)Xx) g(x) where D(x) is the
message polynomial,

(10 Marks)
OR

For a given gencrator matrix below for (6, 3) linear block code

1 001 01
G={0 1 0 1 1 1|

0O0 1011
1) Draw the encoder circuit diagram.
1) Draw the syndrome circuit diagram, (10 Marks)
Ina(ls,5) cyc,luc codc 1h(. gcncralor polynomial is given by
gx)=1+x+x'+x*+5x° +x* + x
1) Draw the encoder and’ syndmmc calculator.
i)  Find whether r(x) = 1 + x* + x” + x* + x'* a valid code word or not. (10 Marks)

Module-5

For the convolntlonal encoder shown in Fig.().9(a) find the encoder output for the message
sequencem= {1, 1,0, 1} by

’:".; | iflp —-‘“"'@} V\r’. G'lP

/,_Jw

Fig.0.9(a)
Using Time-domain and transfer domain approach,

For encoder in Fjg.().9(a) construct state diagram and code tree,

2

(10 Marks)
(10 Marks)

' OR
Consider a(3, l 2) convolution enr.odcr with gV = 110 g =101 and g?=111.
i) .Draw encoder diagram |

i) Find the code word for the message (1) ]01) using generator matrix and transform
" domain approach,

(10 Marks)
Write anote on,
CB) Trelis diagram

i) Viterhi dwodln : algorithm.

/

(10 Marks)

) i L s wwww
%5 y
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USN 18EC55
Fifth Semester B.E. Degree Examination, June/July 2024
Electromagnetic Waves
Time: 3 hrs. Max, Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 State and derive Coulomb’s law. (06 Marks)
Find the force on charge Q, located at (4, -2, 1) m due to charge Q; located at (3, -1, -2) m.
Q1 =200 pC, Q>=300 pC. : (07 Marks)
Calculate the electric ﬁe]d intensity E at (-1, 3, -2) m due to infinite line charges with
p, = 25nC/m lying along x-axis and p, = 50 nC/m lying along y-axis. (07 Marks)
i OR

2 Derive electric field mtensny E due to infinite line charge. (06 Marks)
Two pomt charges Q =5uCand Q;=-3 pC are located in free space at (1, 0, -2) m and
(-2, 1, 3) mrespectively. Find electric field intensity E at P(-3, 2, -1) m. (07 Marks)
Calculate the éelectric field intensity E at (-2, 1, -3) m due to infinite sheet charges :
ps =—nC/m? located at y= 3 mand

67 Ay ¥
1 . : i3,
Ps =3—-nC/m' located at z=-5m e (07 Marks)
Module-2 s
3 State and prove Gauss, law. o LB : (06 Marks)
3, ‘ 3 b
Given D =La;C/ m’ in cylindrical® co-ordinates. Prove "divergence theorem for the
volume enclosedbyr=2m,r=3m,z=0andz=5m. (07 Marks)
Find the total charge in a volume defined by six: planes for which, 2<x <3, 3<y<4,
4<z<5 if D=>5x"a, +4ya +32a C/m2. (07 Marks)
OR

4 Using Gauss’s law, derive the expressions-for D and E due to co-axial cylindrical
conductors. £ (06 Marks)
Calculate the total électric flux density due to two uniform line charges of 30 nC/m lying
along x-axis and 50 uC/m lying along z-axis, at (2,3, 49)m. (07 Marks)
Inan eleclnc fi eld potential ﬁeld is V= Sx +3y* +8z volts. Find

G = “E! (ii) (iii) D at(-3,2,4m (07 Marks)
, Module-3

5 Using Laplace’s equation, derive the expression for potential (V) and electric field strength
E due to two concentric cylinders of infinite length. (06 Marks)
In spherical co-ordinates V = 750 volts at r = 25 cm and E = 825 a, V/m at r = 75 cm,
Determine the Jocation of voltage reference if potential depends only onr. (07 Marks)
State and prove Ampere’s circuital law, (07 Marks)

1 of2
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OR
Using Biot-Savart’s law, derive the expression for magnetic field intensity “H” dye y,
infinite long conductor. _ (06 Marks)
In spherical co-ordinates, V = 0 for r = 0.2 m and V = 200 vc?lts for r=3m. Assummg free
space between concentric spheres (Shells) find electric field intensity E and flux density D,

(07 Marks)

Find magnetic ficld intensity H at the center of a squarc loop of sides equal to 10 m and
carrying a current of 5 amp. (07 Marks)

Module-4 ' '

Derive the equation for magnetic force on a differential current element in a magnetic field.
' (06 Marks)

Calculate the force on a straight conductor of length 0.5 m carrying a current of 10 amp in
the z-direction, where B =5 x 107a, Teslaand B=6x IO'JayTesla. (07 Marks)
A solenoid with air core has 2000 turns and a length of 700 mm. Core radius is 50 mm. Find
self inductance. . ' (07 Marks)

OR

Derive the equation for force between two paralle] current carrying conductors. (06 Marks)
Derive tangential and normal boundary conditions (magnetic) between two media of

permeabilities p; and p,. (07 Marks)

Find the inductance per unit length of a co-axial conductor with an inner radius of a = 4 mm

and outer radius of b= 10 mm. Assume p, = 1. N, : (07 Marks)
Module-5

State the inconsistency of Ampere’s law, for time varying fields. Derive Maxwell’s equation
to correct it, “ 7 . ' (06 Marks)
Derive general plane wave equation in terms of E, taking help of the Maxwell’s equation
(for free space). _ (07 Marks)
A plane wave travelling in positive z-direction in a’lossless unbounded medium has
permeability 5 times that of free space and a dielectric constant 3 times that of free space.

(1)  Find phase velocity of the wave

(i)  IfE has only x-component with amplitude 25 V/m, find amplitude and direction of H.

(07 Marks)

/ OR
Prove that conduction current and displacement current are equal, (06 Marks)
State and explain Poynting theorem. (05 Marks)

Determine following parameters for a medium with €=4, B,=1, 6=20x10"S/m,
f=1mHz "

(1) Attenuation constant

(ii)  Phase shift constant

(iii)  Propagation constant

(iv)  Wavelength

(v)  Phase velocity

(vi)  Intrinsic impedance

% LI L
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USN L , 18EC56

Fifth Semester B.E. Degree Examination, June/July 2024
Verilog HDL

Time: 3 hrs. . Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
.Modlile-l
1 a. List the importance of HDL. oy \F (04 Marks)

b. Explain design flow for deSIgnmg VLSI IC circuits with a neat flow chart. (10 Marks)
¢. Discuss the different levels-of abstractlon used in verilog modelling and write example in
each case. . ,;;,E ; (06 Marks)
2 a. Describe the top down de51gn approach with 4- blt rlpple counter example. (12 Marks)
b. What is the need' of stimulus block in mmulatlon" Discuss different techniques of applying
stimulus. B (08 Marks)
Module-2
3 a Listall the data types of verilog HDL. Explain any 4 with example. (10 Marks)
b. Write a verilog description of SR. latch and write a stlmulus code, use $monitor to display
the simulation time, inputs and outputs (06 Marks)
c. Describe different methods of connectmg ports to extemal signals. (04 Marks)
NS OR, =~
4 a. Write verilog statements to declare the follbﬁfiné variables.
i) Declare a 16:bit vector called addr * 4
1) Declare a memory RAM with 1K bytes
i11) Declare a constant port_id= 5= )
iv) Declare time variable T. o (04 Marks)
b. Discuss-anyA system tasks w1th example. Ny (08 Marks)
c. Bringoutdifferences betweenl : Y,
i) $display i) $monitor - ul) Sized and un51zed data. (08 Marks)
P b Module—3
5 a Desngn a 4-bit rlpple carry adder using 1-bit full adder, (08 Marks)
b. What is the output of the following expressions, given :
a=4'b1010 b=4'bl011 0"4’ b110x
i) a==76
i) y=nab
i) y=a&&b ‘
iv) y=b>>>] '
v) y=1{2a[l],b, 11, c[3]}
vi) y=ajb. (06 Marks)
. Write a verilog program to implement 4 x 1 MUX using :
i) Conditional operator
i1) Data flow Boolean expressions. (06 Marks)

lof2
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OR .
Derive Boolean expressions for 4-bit carry look ahead adder and also write the desigp
module. (10 Marks)

Designa 2 x 1 MUX by writing logic circuit using bufifo and bufifi for the following delay
specification. '

Min | typ | Max
Rise 3 4 5
Fall 6 7 9
Turnoff '|*. 5 6 7

(04 Marks)
Write verilog module, test bench and waveform for the circuit shown in Fig.Q6(c). Assume
=9, a=0,b=0,¢=0,d=0_ ::
t=35, a=1,b=1,c=1,d=1: N
t=15a=0,c=0, P

—

ey, )

c w S
d > v
. Fig.Q6(c) | (06 Marks)
Module-4 a -.

Differentiate always initial blo;ckiflg and on blocking statement.

i (08 Marks)
Write a verilog program to call a function called calc— parity which computes the parity of a
32 —bit data [31 : 0] Data and display the parity, sl (06 Marks)
Explain the following control statements : % -

1) case ii) for loop. # (06 Marks)

£ . .‘ ‘-'0>R b
Bring out differences between tasks and functions of verilog.

i (06 Marks)
Write a verilog program for 1 X4 demux considering 0; 1, x, z values for select Inputs.

» Py T W . (08 Marks)
Explain the different event — based timing control with example. (06 Marks)

Module-5

Dcf'me the term logic syﬁthesis. With a"neat block diagram. Explain computer aided logic
synthesis process.

_ ) (08 Marks)
Discuss conditiqnal execution with an example. (08 Marks)
Bring out difference between $strobe and $display. (04 Marks)

OR
What will the following statements translate to when run on a logic synthesis tool?
i) assign y=(a & b) |“(c & d) where a, b, ¢, d are 2-bit vectors
i) if(s) out=il; ‘
else  out=i):

_ (06 Marks)
Explain force and release procedural assignments with example. (08 Marks)
Discuss any 4 system tasks related (o files. (06 Marks)
* % ok Kk %
20f2

50

Scanned with CamScanner



