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[3564] - 223
 B.E. (Electronics)

REAL TIME OPERATING SYSTEMS
(404212) Elective - II (2003 Course)

Time : 3 Hours] [Max. Marks : 100

Instructions to the candidates:

1) Answers to the two sections should be written in separate answer books.
2) In section - I attempt Q.1 or Q.2, Q.3 or Q.4 and Q.5 or Q.6. In

section - II attempt Q.7 or Q.8, Q.9 or Q.10 and Q.11 or Q.12.
3) Neat diagrams, flow charts must be drawn and well commented

pseudo code written wherever necessary.
4) Figures to the right indicate full marks.
5) Assume suitable data, if necessary.

P1156

SECTION - I

Q1) a) Compare Reentrant and Non-reentrant function with suitable example.[4]

b) What is priority inversion? How to overcome priority inversion? [4]

c) What are the methods to obtain the exclusive access to shared resources?
Explain any two of them with suitable example. [4]

d) What is disjunctive and conjunctive synchronization? How event flags
are useful for this Explain. [4]

OR

Q2) a) Describe Non-preemptive and Preemptive kernel with suitable diagrams.
[4]

b) Explain RMS theorem and task priority assignment. [4]

c) What is counting semaphore? How it can be used for buffer management?
[4]

d) Compare using proper diagram foreground/background, nonpremptive
and preemptive kernel on the basis of interrupt latency, response and
recovery. [4]

Q3) a) What are critical methods provided in uCOSII? Explain them. [3]

b) Explain

i) What is ready list in uCOSII? [2]

ii) How uCOSII add the task in the ready list? [2]

iii) How uCOSII remove a task from ready list? [2]

P.T.O.



c) Explain

i) Locking and unlocking of scheduler in uCOSII. [2]

ii) Nesting of scheduler lock. [2]

iii) Possible situation and precautions while using scheduler lock/unlock.
[2]

d) Explain, how interrupt is serviced under uCOSII. [3]

OR

Q4) a) What is the use of following members of OS_TCB? And how they are
manipulated? [6]

INT8U OSTCBX;

INT8U OSTCBY;

INT8U OSTCBitX;

INT8U OSTCBitY;

b) Explain the steps involved for task level context switching in uCOSII
when OS_TASK_SW() is called. [4]

c) What different pools are initialized when OSInit() is executed? What is
the limit on the size of the each pool? [5]

d) What are different events handled using ECB in uCOSII. Explain data
structure OS-EVENT. [3]

Q5) a) Compare Semaphore and Mutex in uCOSII. [4]

b) What is event flag management in uCOSII? Explain the use of it. [4]

c) Explain the relationship between Mutex, Task and ISR. [4]

d) Explain with diagram the addition of current task to the wait list of the
event flag group. [4]

OR

Q6) a) Compare Semaphore and Event Flag management in uCOSII. [4]

b) What is Mutex and how uCOSII manages the Mutex? [4]

c) Explain the relationship between event flag, task and ISR. [4]

d) Explain with diagram the ECB just before OSMutexCreate() returns. [4]
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SECTION - II

Q7) a) Discuss relationship between Mailbox, Task and ISR? [4]

b) How Message Queue is managed in uCOSII? [4]

c) How to use message queue as counting semaphore, explain by using
pseudo code? [4]

d) Discuss configuration of Mailbox. [4]

OR

Q8) a) Discuss relationship between Message Queue, Task and ISR? [4]

b) How message is managed in the uCOSII? [4]

c) How to use MailBox as binary semaphore? Explain by using pseudo
code. [4]

d) Discuss configuration of message queue. [4]

Q9) a) Explain Memory Control Block data structure OS_MEM. [4]

b) Explain memory partition and multiple memory partition in uCOSII.[4]

c) Define porting of uCOSII. What requirements the processor should satisfy
to run uCOSII? [4]

d) What is testing of port? What are the steps to follow for testing of port?[4]

OR

Q10)a) Explain the need of memory management services by OS as compare to
compiler functions. [4]

b) What are memory management services in uCOSII? Explain any one of
them. [4]

c) How OS_CPU.H makes uCOSII processor and implementation
specific? [4]

d) Explain uCOSII hardware / software architecture. [4]

Q11)Consider implementation of ‘Chocolate vending machine’ by using uCOSII.
Assume appropriate data wherever necessary.
a) State the system requirements and functions. [3]
b) Define the tasks for the system. [3]
c) State real time constraints for the tasks defined. [3]
d) Model the task and their synchronization. [3]
e) Perform the priority assignment to defined tasks. [3]
f) Write coding steps for the above system. [3]
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OR

Q12)Consider implementation of ‘Temperature Controller’ by using uCOSII.
Assume appropriate data wherever necessary.

a) State the system requirements and functions. [3]

b) Define the tasks for the system. [3]

c) State real time constraints for the tasks defined. [3]

d) Model the task and their synchronization. [3]

e) Perform the priority assignment to defined tasks. [3]

f) Write coding steps for the above system. [3]

����
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SECTION - I

Q1) a) Explain the process of polarization, depolarization and repolarization of
the cell structure. [6]

b) Give the full expanded form of the following [6]

i) EKG ii) EEG

iii) EMG iv) ERG

v) EOG vi) EGG.

c) State the different types of Electrodes used for measurement of ECG.
Explain any three in detail. [6]

OR

Q2) a) Give the classification of transducers with examples. Explain any one
transducer based on the optoelectronic principle. [6]

b) State and explain the sensor performance characteristic. [6]

c) Explain the fibre optic sensor for temperature measurement. Give four
advantages of fibre optic sensor. [6]

Q3) a) Write the equations to calculate : [4]

i) aVF ii) aVR

iii) aVL iv) lead II.

b) Draw the ECG amplifier to measure the output at lead II configuration
and reduce noise effect by using right leg drive. [8]

c) State and explain the properties of a “Biosignal amplifier”. [4]

OR
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Q4) a) Draw and explain the Electronic method to measure Blood pressure.
State its advantages and disadvantages. [8]

b) Explain the salient features of Electromagnetic blood flow meter with
necessary diagram. [8]

Q5) a) Explain the concept of vectorcardiography with a typical normal loop
patterns recorded in three planes. [8]

b) Draw and explain the block diagram of central monitoring system with
waveforms at the input and output. [8]

OR

Q6) a) Differentiate between External pacemaker and Implanted Pacemaker with
minimum 6 points. [6]

b) Explain the working of DC defibrillator with circuit diagram and
waveform. [8]

c) What are the different types of shielding? [2]

SECTION - II

Q7) a) Draw the block diagram of Auto analyzer system and explain the
functioning of each block in detail. [6]

b) Give the comparison between flame photometer and spectrophotometer.
[6]

c) Explain the operation for computation with the help of neat circuit
diagram for the following [6]

i) bicarbonate

ii) Base Excess

iii) Total CO
2
.

OR

Q8) a) State the different methods of cell counting. Explain any one with neat
diagram. [8]

b) Draw and explain the block diagram of pulse oximeter with timing signals
for LED drivers. [10]
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Q9) a) Explain the working of EEG machine with the help of neat block
diagram. [8]

b) Draw and explain the 10-20 system of placement of Electrodes. [8]

OR

Q10)a) Name the different types of EMG. Explain the procedure to perform
EMG with the help of neat block diagram. [8]

b) Explain the different components of cenral nervous system in detail.[8]

Q11)a) What are the properties of X-ray? Explain in detail the techniques for
visualization of X-rays. [8]

b) Draw and explain the block diagram and working principle of MRI
machine. [8]

OR

Q12)a) Name the detectors used in CT Scanners. Explain each of them with
their features. [8]

b) Give the comparison between CT Scan, Image intensifier and ultrasonic
image display system. [8]

����
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SECTION - I

Q1) a) “A data processing system processes transactions and produces reports.
It represents the automation of fundamental, routine processing to
support operations. A management information system is more
comprehensive; it encompasses processing in support of a wider range
of organizational functions and management processes; namely,
operational control level, management control level and strategic
planning level. However, every MIS will also include transaction
processing system as one of its functions. One important aspect of the
difference between MIS and routine data processing is the capability
to provide analysis, planning and decision making support.”
Define Management Information System (MIS) as it is generally
understood. How does it differ from “Data Processing System”? While
answering the question you may draw on examples from business
functional subsystems, such as production, inventory, finance,
marketing, sales, etc. [8]

b) “Pre-amble 1:
• Recognize following environmental anomaly:

— Dell Inc. selling flat screen TVs,
— Microsoft unveiling a system to compete with the iPod that

plays movies as well as music,
— Cisco Systems Inc. hawking a Wi-Fi boombox you can carry

anywhere,
— Japanese TV manufacturers and Korean cell-phone makers

rigging their products with microprocessors and software,
— Sony in India producing TV entertainment software,

P.T.O.
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Message 1:  For survival and growth, nearly everyone is venturing far
from their specialities.

Pre-amble 2:

• Since mid eighties (i.e., 1984-85), anticipation of the coming
converging digital technology age,

• Almost twenty years later (i.e., by 2004), the anticipation becoming
reality. Observe:

— The market for personal digital assistants, so hot in the late
'90s, is vanishing as customers get the same functions in a cell
phone-often with a camera to boot.

— Latest TVs from Royal Philips Electronics and Sony Corp.
posses enough computing firepower to extract (receive)
streaming video off the Net.

Message 2:  Anticipation is becoming reality mainly due to: Faster chips,
Broader bandwidth, and a common Internet standard.

Pre-amble 3:

• Convergence is computing, consumer electronics which is further
powered by content, and communications.”

• Through this convergence, digitization is creating products that cannot
be categorized as technology or consumer electronics.

Message 3:  The walls are coming down.

What do you understand by the term “convergence technology”? What
are its implications for technology industry? [8]

OR

Q2) a) With the help of Figure (1), critically analyze (based on an illustrative
example of your selection) the business transformation and its implication
for information system design, which is taking place in the wake of
rise of convergence technology. Explain why the business information
system has a need to go beyond the quality information system. [8]
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b) Discuss implications of convergence technology for any two of the
following: [8]

i) IT infrastructure, ii) Network Equipment,

iii) Enterprise Applications, iv) Wireless Network,

v) Mobile devices, and vi) Mobile Users.

Q3) a) With the help of Figure (2), describe a generic business process as
integral to a closed loop information and control system constituting a
Business process IS view. [8]

b) With the help of Figure (2), write short note on any two of the
following:

i) How business uncertainties render flexible business information
decision with loss of Information Integrity?

ii) Define Simple Error and Complex Error.

iii) “Information should be seen as a composite good; a bundle of
interrelated attributes. Given that information is for use, one
attribute is relevance , i.e., usefulness, second is usable information,
and third is integrity, i.e., freedom from distortion and noise”.
What do you understand by this? Explain briefly.
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iv) Engineering practice is to define a hazard as a situation in which
there is actual or potential danger to the environment. Risk is then
seen as a combination (often multiplication) of the frequency or
probability of a specified hazardous event, and its consequence
(severity). Risk view has no requirement to originate information.

Against this, the kind of a risk that a system can experience
in the presence of complex and continuously changing
environment is that of originating information (a choice making
situation) ex ante which will, according to the system’s ex ante
estimate, perhaps turn out to have been sub-optimal ex post. This
kind of risk has to be caused by insufficiently perfect (i.e., distorted)
and insufficiently full (i.e., incomplete or noisy) information
origination.”

Explain the term “Information Integrity Risk”. How does it differ
from functional view of risk currently practiced by industry? [8]

OR

Q4) a) i) With the help of Figure (3), describe a business process model,
with a controls interpretation, as integral to a close loop information
and control system.

ii) Compare the business process model in Figure (3) with the systems
view of business process in Figure (2). [8]

b) “Systems theorists and economists argue that the complexity of an
organization is ultimately limited by the amount of information it
(i.e., organization) can (economically) process and transfer. This holds
for the open system as a whole, for part systems, and for components.
The degree to which higher efficiency through increased specialization
is feasible is governed by the means that are available to control the
ensuing complexity, that is by the cost and efficiency of the available
information flow systems.”

Within above framework briefly discuss what are open and closed
systems? How do they differ? What is it that open systems must control
and to what purpose? To answer you may refer to Figures (2) and (3).

[8]
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Q5) a) i) “An electrocution occurred at Los Alamos (a National laboratory
in USA) when a manufacturer’s representative was providing
service to the electrical system of an industry X-ray machine.
Although a safety watch was present during work on energized
circuits as required by Laboratory policy, the trouble-shooter was
operating in very limited space, and his head contacted a live
circuit as his arm pressed against a grounded support. The path of
electron flow through his body and the amperage was such that it
proved fatal instantly. Medical attention was administered, but
revival was not possible”.

With the help of the above example, explain what do you
understand by the term “complex error’? In the process also explain,
what do you understand by the term information error? In this
case was there a loss of goal integrity? Explain.

ii) Figure (4) gives a simple inventory-ordering system.

Given here is the description of Figure (4) with blanks. Fill in the
blanks by putting at the blank indicated by number, the appropriate
word from the set of words given at the end of Figure (4)
description.
“An inventory control system is a --------(1)-------- system.
Shipments deplete inventory, so, as it drops  below some --------
(2)--------, someone in the inventory department places orders with
producers to bring inventory --------(3)--------. --------(4)-------- (the
size of current inventory) is --------(5)-------- to the ordering
department and then to producers and eventually returns in the
form of widgets received into inventory from the producers.”

Set of words to choose appropriate word to fill in the blank:
{information, feedback, transmitted, desired level, back up}.

Note: You may write answer by pairing number and word. [9]
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b) Figure (5) gives an overview of the system dynamics modeling
approach.

Describe the system dynamics methodology for resolving problems in
a system. [9]

OR

Q6) a) Write short notes on any three of the following: [9]

i) Open System and Open-Loop System.

ii) Close System and Closed-Loop System.

iii) Negative Feedback System and Positive Feedback System.

iv) Dynamic behavior in Negative feedback system and in Positive
feedback system.

b) Figure (6) gives a causal loop model for a “Progress of an Engineering
Project”. The physical processes considered in the model include the
performance of the tasks, which compose the project, the movement
(into and out of the system) of the workforce, who perform the tasks,
and the time movement of the project along toward completion.

i) Describe the model in Figure (6).

ii) Identify feedback loops in the causal loop.

iii) Describe the nature of the causal loop feedback structures.
[9]
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SECTION - II

Q7) a) “System Dynamics modeling uses causal-loop diagrams. One category
of these diagrams are referred as influence diagrams, or, more
mathematically, as directed graphs. This is because the individual links
(giving variable influence or graph direction) in such diagrams are
labeled to show whether the nature of the causal-link is “positive” (+)
or “negative” (–)”.

Describe in your own words the Production-Inventory System Model
in Figure (7).

[8]
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b) For a System Dynamic model, define following terms: [8]

i) Level variable,

ii) Rate variable,

iii) Input variable,

iv) Parameter, and

v) Supplementary variable.

OR

Q8) a) Figure (8) represents causal loop diagram of heroin addicted people in
an urban community.

Describe in your own words the flow of people in the causal loop
model in Figure (8).

[8]



[3564]-221 - 12 -

b) Figure (9) represents causal loop diagram of simplified urban model
containing an effect of land on business construction. The causal loop
structure depicts the construction and demolition of business structures
in a city of fixed land area.

Figure (9): A causal loop diagram of the simplified urban model
Describe in your own words the simplified urban model shown in
figure (9). Is there feedback loop in the model? What is its nature and
significance? [8]

Q9) a) Describe briefly loss of integrity in various dynamic decision stages
from Long Term Goal to Flexible Information Decision to its
implementation in Business IS view in Figure (2). [8]

b) List elements of the information origination process. Also discuss
uncertainty present in an element of your choice. [8]

OR

Q10) a) “Existing integrity mechanisms do not have cost-benefit analysis
framework”. Discuss. [8]

b) Information is a composite good of interrelated attributes, namely,
Usefulness (relevance), Usefulness factor, and Integrity.”

Briefly discuss Usefulness-Usable factor-Integrity paradigm. [8]

Q11) a) i) “Integrity attributes are: Accuracy, Consistency and Reliability.”
Discuss. [9]

ii) Equation (1) gives Cost benefit Analysis Equation of Information
Integrity.

..... Equation (1)
Explain various terms in Equation (1).
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b) Figure (10) gives a systems view of a design basis for the “Information
Integrity Technology Development System”.

Using Figure (10), explain any three terms from the following: [9]

i) Environment - External and Internal.

ii) Normative Information and Factual Information.

iii) I*I value.

iv) I*I Gap or I*I risk.

v) Information Flow Rate.

OR

Q12) a) With the help of Figure (10), explain how I*I Technology system
delivers I*I control for achieving business competitive advantage in
the face of complex and changing customer requirements. [9]

b) Write a short note comparing a Traditional IS, a Quality IS and an
Integrity IS. [9]
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SECTION - I

Q1) a) State the difference between measurement using vector impedance
meter and vector voltmeter. Explain any one of the two with neat Block
diagram. [10]

b) Explain how h-parameters of a transistor are measured using a transistor
meter. [8]

OR

Q2) a) What do you mean by calibration of an instrument? Explain calibration
methodology in detail. [10]

b) Using LCR-Q meter, explain the measurement of inductance, capacitance
and resistance. Also state how will you measure ‘Q’ of a coil. [8]

Q3) a) State the significance of 1
2 (half) digit in 3 1

2 digit DMM. Explain

autozeroing concept in DMM. [8]

b) State and explain in brief different high frequency measurement
techniques used in DFM. (Digital Frequency Meter). [8]

OR

Q4) a) State the significane of 1
2 (half) digit in 6 1

2 digit DMM. Explain

Autoranging concept in DMM. [8]

b) What is a ± 1
2 digit error in Digital Frequency Meter? How will you

rectify this error in Time Period Measurement mode? [8]
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Q5) a) Draw the block diagram of and explain the spectrum analyzer used for
the analysis of high frequency signals. [8]

b) State two types of wave analyzers and write their applications. With the
help of block diagram explain the analyzer used to measure total harmonic
distortion. [8]

OR

Q6) a) State the applications of Logic Analyzer. Related with logic analyzer
explain in brief [8]

i) Function of Storage Qualifier.

ii) Continuous storage mode.

iii) Transitional timing mode.

b) Define the term ‘protocol’. Compare any two types of protocol analyzers
on the basis of their features, merits, demerits and applications. [8]

SECTION - II

Q7) a) With the help of diagrams explain sensitivity measurement and selectivity
measurement setups of a Receiver. [10]

b) Write a brief note on measurement accuracy of a Network Analyzer. [8]

OR

Q8) a) Draw and explain the block diagram of SINAD sensitivity test set-up.
What is ‘phase jitter’? [10]

b) With a neat diagram, explain elements of Network analyzer system.
Explain each block in detail. [8]

Q9) a) Explain various aquisition methods in DSO. [8]

b) State the advantages of sampling oscilloscope. Also draw the block
diagram of sampling Oscilloscope and explain. [8]]

OR

Q10)a) Write a brief note on ATE. [8]

b) Compare DSO with Analog storage Oscilloscope. State in short any four
automatic measurements in DSO. [8]
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Q11)a) Draw the bus structure of GPIB and explain. [8]
b) What do you mean by virtual instrumentation? Explain in brief any one

virtual instrumentation workbench. [8]

OR

Q12)a) Explain the phase shift keying transmission technique, with the help of
Block Diagram. [8]

b) With the help of block schematics explain any two virtual instrumentation
classes. [8]

����
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SECTION - I

Q1) a) What are deterministic signals? [3]

b) What are random signals? [3]

c) What is power density spectrum? [3]

d) What is meant ergodic process? [3]

e) Explain what do you mean by stationary random process. [4]

OR

Q2) a) Explain sampling rate conversion by a rational factor I/D. [4]

b) Explain polyphase filter structures. [4]

c) Design a two stage decimator for the following specifications [8]

D = 100

Passband : 0 ≤ F ≤50

Transitionband : 50 ≤ F ≤55

Input sampling rate 10,000Hz.

Ripple : δ1 = 10−1 , δ 2 = 10−3

Q3) a) Explain the basic concept of adaptive filtering. [5]

b) Explain the main components of adaptive filtering. [5]

c) Explain LMS adaptive algorithm. [6]
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OR

Q4) a) Explain the basic Wiener filter with the help of neat diagram. [4]

b) Derive the Wiener - Hopf equation. [8]

c) Draw the error performance surface and explain its characteristic. [4]

Q5) a) Explain the Levinson Durbin recursion algorithm for solving normal
equations. [12]

b) Define the following : [6]
i) AR process.

ii) MA process.

iii) ARMA process.

OR

Q6) a) Draw the block diagram of a forward linear predictor and explain its
operation. [8]

b) Consider a signal x(n) = s(n) + w(n), where s(n) is an AR(1) process that
satisfies the difference equation s(n) = 0.6 s(n - 1) + v(n)

Where v(n) is a white noise sequence with variance σ v
2 = 1. Design a

Wiener filter of length M = 2 to estimate {s(n)}. [10]

SECTION - II

Q7) a) Explain the Welch method of power spectrum estimation. [8]

b) Compare the Welch method and the Blackman and Tukey method for
power spectrum estimation. [6]

c) What do you mean by parametric method of power spectrum
estimation? [2]

OR

Q8) a) Determine the mean and the autocorrelation of the sequence x(n) which
is the output of a ARMA (1, 1) process described by the difference
equation.

x(n)= 1
2

x(n − 1) + w(n) − w(n − 1)

Where w(n) is a white noise process with variance σw
2 . [8]

b) Explain the MA model of power spectrum estimation. [8]

[3564] - 217 -2-



Q9) a) Draw the general architecture for signal processing and explain. [6]

b) Explain the concept of pipelining with an example. [6]

c) Draw and explain the typical Mac configuration in DSP’s. [4]

OR

Q10)a) What are fixed point digital signal processors? [4]

b) Draw the block diagram of fixed point DSP architecture and explain.[8]

c) Explain the principles of very long instruction word (VLIW)
architecture. [4]

Q11)a) Explain the speech production mechanism with the help of a neat
diagram. [8]

b) Explain the following : [10]
i) Bilabial.

ii) Alveolar.

iii) Velar.

iv) Gloltal.

v) Nasal.

OR

Q12)a) Draw the block diagram of homomorphic Vocoder and explain. [7]

b) What is formant? [4]

c) Draw the block diagram of formant synthesizer and explain. [7]

����
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SECTION - I

Q1) a) Draw the block diagram of a SMART TRANSMITTER for transmitting
flow signal. Explain the function of each block. [10]

b) Write the specifications of a Digital conductivity meter. [6]

OR

Q2) a) Explain an optical method for measurement of displacement. [6]

b) Temperature for a plating operation must be measured for control with
in a range of 500oF - 600oF (260oC to 315.6oC). Develop a measuring
system that scales this temperature into 0-5V for input to an 8 bit ADC

measurement must be within ±1o F. Sensor is a J type thermocouple
which outputs 12.84 mV to 15.90 mV with 25oC reference. [10]

Q3) a) Sketch the following types of control valve actuators.

i) Spring diaphragm actuator with positioner.

ii) Electropneumatic actuator. [10]

b) Justify the statement with suitable example “Control valve characteristics
should match process characteristics”. [6]

OR

Q4) a) A temperature control system inputs the controlled variable as a range
0 - 2V. The final control element is a heater control module which requires
0 - 5V. Design a PID controller with KP = 2.4%/%, KI = 9%/min/%,
KD = 0.7%/%/min.

P.T.O.



The period of fastest expected change in process is estimated to be 8
sec. [10]

b) Explain tuning of controllers by “Process Reaction Curve” method. [6]

Q5) a) Draw the P&I diagram of the following control schemes. Write the
specifications of the instruments used in these schemes.

i) Three element control of boiler drum level.

ii) Cascade temperature control of a jacketed CSTR. [12]
b) Write a short note on statistical Process Control. [6]

OR

Q6) a) With a P&I diagram explain how selective control scheme is applied to
protect the compressor from excess discharge pressure. [8]

b) With a block diagram explain.

i) Model reference adaptive controller.

ii) Self Tuning regulator. [10]

SECTION - II

Q7) a) What are the different modelling approaches in process control? Compare
among them. [10]

b) With a block diagram explain “Feed forward optimizing control”. [6]

OR

Q8) a) Explain the mathematical dynamic model of any temperature process.[10]
b) With a suitable example explain “Model Predictive Control”. [6]

Q9) a) Compare between Reloy Ladder logic and PLC Ladder logic. [4]

b) Draw the block diagram of a PLC and explain the function of each block.
Write sample specifications of a PLC. [8]

c) Define the following terms with reference to a PLC.

i) I/o Scan Mode.

ii) Execution Mode. [4]

OR

Q10)a) Draw the event sequence and ladder diagram for a PLC system for a
“Conveyor System for Bottle Filling” consider all sensors as direct inputs
to PLC. [12]
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b) How the interpretation of an NO symbol and NC symbol differ in a
programmed ladder diagram from the same in physical ladder diagram.[4]

Q11)a) Draw the block diagram of a SCADA system and explain the function
of each block. [10]

b) Explain following terms with reference to a DCS (Distributed Control
System)

i) Data Highway configuration.

ii) Star type configuration.

iii) Ring type configuration.

iv) Mesh type configuration. [8]

OR

Q12)a) Write short notes on the following [10]

i) Flow totaliser.

ii) Classification of control panels.

b) Explain “Direct Digital control” with a block diagram. [8]

����
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SECTION - I

Q1) a) What is an embedded system? Explain with atleast two examples. [9]

b) Explain the NRE cost of embedded system design. [9]

OR

Q2) a) Explain the different categories of embedded systems. [6]

b) Explain the blue tooth network architecture with protocol. [8]

c) Explain the architecture of IrDA. [4]

Q3) a) With suitable cases discuss the processor selection for embedded
systems. [6]

b) Discuss the basics of interrapts and interrupt latency. [6]

c) Explain the services provided by an O.S. [4]

OR

Q4) a) Draw and explain the architecture of INTEL network processor. [10]

b) What is watchdog timer? Explain it’s use in embedded systems. [6]

Q5) a) Explain the various tools used for software development of embedded
systems. [8]

b) With a pseudo code explain the round-robin architecture of scheduler. [8]

OR
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Q6) a) Explain the automic and critical sections of embedded system software.[8]

b) Write a note on device drivers. [8]

SECTION - II

Q7) a) Discuss the various states of Task. [6]

b) Explain the scheduler functions. [6]
c) Discuss the shared data problem. [6]

OR

Q8) a) What do you mean by Hard real time embedded systems? How it differs
from other systems? [6]

b) Explain the inter-task communication facilities provided by O.S. [6]

c) Explain deadly embrace and how it is avoided in embedded systems. [6]

Q9) a) Explain the Task service functions of µ cos O.S. [8]

b) Explain the various functions of µ cos related to semaphores. [8]

OR

Q10)a) What is POSIX? Explain with respect to RTLinux. [8]

b) What is MUTEX? Explain its use in embedded system design. [8]

Q11)a) Explain JPEG encoding used in digital camera design. [10]
b) Explain the tags used in RFID systems. [6]

OR

Q12)a) With neat diagram explain the adaptive cruise control system used in
car. [10]

b) What is smart card? Explain with neat diagram. [6]
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SECTION - I

Q1) a) What is necessity of test benches? State types of test benches and Explain
any one with suitable example. [8]

b) Explain the following delays and Write VHDL code for the following
with an example.
i) Transport delay modeling.
ii) Inertial delay modeling. [8]

OR

Q2) a) Explain the VLSI design flow from design entry to Downloading. [8]

b) Write sequential and concurrent VHDL descriptions, to describe a 2 : 4
decoder. [8]

Q3) a) Draw state diagram and write VHDL code for traffic light controller
controlling traffic for two lane intersection. [10]

b) What are the effects of synchronous clock on power dissipation, noise in
FSM with examples. [8]

OR

Q4) a) Draw state machine chart of UART transmitter and write VHDL code
for UART Baud rate generator for baud rate of 9600 assuming system
clock of 8 MHz. [10]

b) What is metastability? State the solutions. Explain any one solution in
detail. [8]

P.T.O.



Q5) a) What size lookup table (LUT) is required, if we want to implement two
independent logic functions of 5 variables? [2]

b) When implementing an 8 bit counter in an FPGA How many CLBs are
required? [2]

c) Explain (with diagram) how is a 2 : 1 mux implemented in an FPGA. [4]
d) What are the merits of FPGA/CPLD over other logic implementing

devices? [8]

OR

Q6) a) On FPGAs that use LUTs, we can build larger SRAMs out of individual
LUTs. However, most FPGAs include monolithic blocks of SRAMs.
What are the advantages of a monolithic SRAM block over a SRAM
built from LUTs? [4]

b) A PLL, DLL on an FPGA accomplishes two functions. What are these
functions? [4]

c) What is the difference between logic implemented in CPLD and Logic
implemented in FPGA? [8]

SECTION - II

Q7) a) Explain the two methods of clock distribution. [8]

b) Explain the parasitics involved in routing matrix. How to achieve EMI
immune design? [8]

OR

Q8) a) Explain SRC and DRC. [8]
b) Explain power distribution and how to achieve power optimization? [8]

Q9) a) Derive the relationship between width of n and p channel MOSFET in
an inverter. Why sizing is so important? [8]

b) Why is the Pull up of size 2W and Pull Down of size W in an inverter
considered in design? [4]

c) Draw 3 input CMOS NOR gate. Evaluate the sizing of transistors? [6]

OR

Q10)a) If all transistors were of the same size in a gate, how would it affect the
performance? [4]

b) Draw 3 input CMOS NAND gate. Evaluate the sizing of transistors? [6]

c) Write short note on CMOS layout. [8]
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Q11)a) Explain stuck at fault methods. [8]
b) Explain TAP controller with its state diagram. [8]

OR

Q12)a) What is the need of design for testability? Explain in short different
types of faults. [8]

b) What is need of boundary scan? Give suitable examples. [8]
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SECTION - I

Q1) a) With the help of neat circuit diagrams and relevant waveforms, explain
the operations of three-phase full converter and three-phase semi-
converter. Compare the two types of converters including their
appropriate applications. [12]

b) A three-phase semi-converter operates from the 415V, 50 Hz mains and
feeds a highly inductive (level) load. If the firing angle is 45o, calculate :

i) Average (DC) load voltage.

ii) RMS line current assuming that the level load has a resistance of
20Ω. [6]

OR

Q2) a) Why are dual converters important? With the help of a neat circuit
diagram and relevant waveforms, explain the operation of a single-phase
circulating mode dual converter. [12]

b) A single-phase circulating-current dual converter is operated from a 120V,
60 Hz supply and feeds a level (highly inductive) load of 5A. If the load
voltage is 60V, calculate the value of the circulating current reactor to
limit the peak SCR current to 10A. [6]

Q3) a) With the help of a neat circuit diagram, relevant waveforms and mode
equivalent circuits, explain the operation of a three-phase, 120o mode,
voltage source inverter feeding a balanced, star-connected resistive load.
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Also derive an expression for the RMS phase output voltage. [10]

b) The above inverter operates from a 380V DC supply and feeds a balanced,
star-connected resistive load of 15Ω per-phase. Calculate

i) RMS line-to-neutral output voltage.

ii) RMS SCR current.

iii) load power. [6]

OR

Q4) a) Draw the circuit diagram, relevant waveforms and mode equivalent
circuits of a three-phase ASCSI feeding an induction motor load. Also
derive an expression for the peak commutation capacitor voltage in terms
of the CSI current, operating frequency, and motor back emfs (assumed
constant during the commutation process). [10]

b) Briefly explain any one technique for output voltage control and harmonic
reduction in inverters? [6]

Q5) a) Derive an expression for the rms nth harmonic supply current of a single-
phase AC-to-DC converter feeding a level load and operating under
Symmetrical Angle Control. [10]

b) A single-phase forced-commutated full converter employing the
Symmetrical Angle Control method for input power factor improvement,
operates from the 240 V, 50Hz mains and feeds a level load of 20A. For
a conduction angle of 90o, calculate : [6]
i) RMS input current.

ii) RMS fundamental input current.

iii) input power factor.

OR

Q6) a) With the help of a power circuit diagram, control circuit block diagram
and waveforms, explain the operation of a single-phase active wave-
shaping circuit for power factor improvement. [10]

b) What are the advantages of resonant converters over switched-mode
converters? [6]
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SECTION - II

Q7) a) Compare a DC motor with a typical stepper motor for the following
performance parameters : [6]
i) generated shaft torque,
ii) rotor inertia,
iii) motor speed and possible variation,
iv) power output efficiency.

b) What are the driver requirements to accelerate the stepper motor without
skipping its steps? [4]

c) Compare half-step and full-step modes for the resulting torque-speed
characteristics. [4]

d) What is the role of tachogenerator and pulse encoder in a typical DC
motor control drive? [4]

OR

Q8) A DC motor is used to drive an extruder unit through a belt-pulley mechanism.
The motor is driven at a constant speed of 1200 rpm and the power delivered
by the motor to the load is 3 kW. Find the tension ‘T’ on the belt if the pulley
fitted on the motor shaft has a diameter of 40cm.

Assuming 90% efficiency of the motor, find the armature current if the rated
armature voltage is 200VDC. What should be the minimum horsepower rating
of this motor? Make suitable assumptions. [18]

Q9) a) Explain electromagnetic braking of three-phase induction motors driven
in constant V/f control mode. Suggest a suitable circuit diagram to
implement this braking scheme. [6]

b) A three-phase induction motor is driven in constant V/f control mode. If
the rated values of the motor specification are known, write a systematic
procedure to calculate the motor speed, slip and slip frequency when the
motor is actually run at 75% of both the rated supply frequency and
rated motor output torque. [10]

OR

Q10)a) With the help of neat circuit diagrams and relevant equations, explain
regenerative braking, rheostatic (dynamic) braking and plugging as
applied to separately excited DC motors and DC series motors. [12]

b) A 4 pole, 415 V, 50Hz, three-phase induction motor has a rated speed of
1440 rpm. Calculate its speed under constant V/f control for a stator
frequency of 25Hz, the load torque being equal to 75% of rated motor
torque. [4]
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Q11)a) Enumerate the different types of short-duration power-line voltage
disturbances and explain any two in detail. [12]

b) Briefly explain how energy audit helps to control energy losses in
industrial plants. [4]

OR

Q12)a) What do you understand by the term ‘Energy Audit’? How is energy
audit carried out in a typical industrial plant? [12]

b) Explain the origin and effects of voltage spikes and voltage dips relating
to power line disturbances. [4]
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SECTION - I

Q1) a) Explain in detail working of WAN with the help of its basic model. [6]

b) Which are the design issues for the layers? Give detailed explanation.[6]

c) What is protocol? Which are the key elements of Protocol? Explain them
in detail. [6]

OR

Q2) a) What is confirmed service and nonconfirmed service? Explain in detail
with the help of service premitives. [6]

b) Write short note on network topologies. [6]

c) Draw and explain OSI reference model. [6]

Q3) a) Compare optical fiber media and copper media used for data
transmission. [6]

b) Which are the different multiplexing techniques? Explain in detail
WDM. [6]

c) If a binary signal is sent over a 3-KHz channel whose signal-to-noise
ratio is 20dB, what is the maximum achievable data rate? [4]

OR

Q4) a) State different switching techniques. Why packet switching is preferred
in computer networks? [6]
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b) What is modem? Explain its working with the help of block diagram. [6]

c) Draw the block diagram of Cable Modem Transmission System (CMTS)
and explain how it works? [4]

Q5) a) What is framing? List different methods of framing. Explain in detail
any one method. [6]

b) Explain in detail a Bit-Map protocol. [6]
c) Draw the data frame format of IEEE 802.5 LAN. Also give length and

meaning of each field in the format. [4]

OR

Q6) a) What is bridge? Give its different types and explain working of any one
in detail. [6]

b) Write short note on FDDI. [6]

c) HDLC defines how many different types of frames? Give detailed format
of I - frame. [4]

SECTION - II

Q7) a) What is TCP connection management? Explain it in detail with the help
of TCP connection management finite state machine. [8]

b) Explain in detail Link State Routing Algorithm. [8]

OR

Q8) a) State the different causes of congestion in subnet. List various congestion
control methods used in Datagram subnets. Explain in detail Hop-by-
Hop choke packets technique. [8]

b) Write short note on UDP. [8]

Q9) a) Which types of resource records are used in DNS? What are the
components of DNS? Explain them in detail. [8]

b) What is public-key Algorithm? Explain in detail RSA algorithm. [8]

OR

Q10)a) Write short note on video on Demand. [8]
b) What is socket? List different socket premitives. Explain socket

programming with an example. [8]
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Q11)a) What is SMI and MIB in SNMP? [6]
b) Which are the classes of IP addresses? Explain them in detail along with

their ranges. What are the advantages of sub-netting? [6]
c) Write short note on http. [6]

OR

Q12)a) Explain SMTP in detail. What are the disadvantages of this protocol? [6]

b) Write short note on ARP. [6]

c) What is IPv6? Explain in detail. [6]

����
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SECTION - I

Q1) Draw FSM state diagram for Tea/Coffee vending machine working on Moore
principle. Write optimum VHDL code for it. Also write full test bench. [16]

Q2) a) What is noise margin in CMOS logic? How does it help designer? [8]
b) Why is device sizing so important in CMOS? Derive the relationship

between PMOS & NMOS dimensions. [8]

Q3) a) Certain CMOS logic operates at 1GHz at load of 10 pF & supply of
1 volt. What is total dissipation if static dissipation is 1 µW. [8]

b) Design CMOS logic for Y = AB + CDE + FG. [8]

Q4) Explain high level design flow in detail. Mention the names of advance tools
being used in each step. Give the names of the files generated by individual
process. [16]

Q5) Write short notes on any three: [18]

a) Technology scaling.

b) Place & Rout.

c) Design validation.

d) Mealy m/c.

e) Synthesis.

P1281

P.T.O.



SECTION - II

Q6) Write VHDL code for 1000 bit shift register. Also write test bench for it.[16]

Q7) Write VHDL code for 16 byte RAM. Write full test bench to ensure writing &
reading operations. [16]

Q8) Draw the architecture of FPGA. Explore logic cell, I/O block & interconnect
matrix in detail. [16]

Q9) a) What is need of attributes? Explain any two attributes with suitable
examples. [8]

b) What is synthesizable statement? Explain two with the hardware infered.
[8]

Q10)Write short notes on any three: [18]

a) Signals & variables.

b) Function & procedure.

c) RTL code.

d) Structural modeling.

e) Verification.

Y
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