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[5462] - 121
M.E. Instrumentation and Control
(Biomedical/Process Instrumentation)

MATHEMATICAL METHODS IN INSTRUMENTATION

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any five questions.
2) Assume suitale data if necessary.
3) Figures to the right side indicate full marks.
4) Use of calculator is allowed.

P3767

Q1) a) Explain orthonormal vectors with suitable examples. [2]

b) Examine whether the following vectors are linearly dependent or
independent (1, 1, 0, 0), (0, 1, –1, 0), (0, 0, 0, 3) in R4. [4]

c) Show that the set {(1, 2, 1), (2, 1, 0), (1, –1, 2)} form a basis for V
3
 (F).

[4]

Q2) a) Let 1 2(1,0,1) ( 1,1,0)v v    be an orthonormal set of vectors in R3, if

(1,2,3)u   find orthogonal projection u  on W and orthogonal

component of u  to W.. [5]

b) Obtain orthonormal vectors from the following vectors (Use Gram-

Schmidt method) 1 2 3(1,1,1) ( 1,1,0), (1,2,1)u u u    . [5]

Q3) a) Find Square root of 29 by Newton Raphson method. [3]

SEAT No. :
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b) Solve by Gauss Elimination method. [5]

5 6

3 3 4 20,

2 3 13

x y z

x y z

x y z

  
  
  

c) Explain role of Numerical method in Mathematics. [2]

Q4) a) Determine the value of y when x = 0.1, by Euler modified method given

that 2 2dy
x y

dx
  , y (0) = 1 and h = 0.05. [5]

b) Show that in a poisons distribution with unit mean, mean deviation about
mean is (2/e) times the standard deviation. [5]

Q5) a) Let X be a random variable define by a density function [5]

( ) , 0xf x e x  . and f (x) = 0, otherwise. Find   i)   E(X),    ii)   E(X2)

b) Explain the terms skewness and kurtosis with suitable examples. [5]

Q6) a) A joint PDF of two continuous random variable X and Y is [5]

f (x, y) = c (2x + y), 0 < x < 1, 0 < y < 2. and f (x, y) = 0, otherwise.

i) Find the value of constant C.

ii) Find 
1 3

X > ,Y<
2 2

p  
  

.

b) A random variable X has a probability density function given by [5]

( ) 2 , 0xf x e x  . and f (x) = 0, x < 0. Find

i) Moment generating function.

ii) The first four moment about origin.
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Q7) a) Find singular value decomposition of the matrix [5]

3 0
A =

0 0

 
 
 

.

b) Find the probability that in a family of 4 children there will be [5]

i) At least 1 boy,

ii) At least 1 boy and 1 girl.

Assume that the probability of male birth is ½.

Q8) a) Show that the vectors 1 2 3

3 4 4 3
, ,0 , , ,0 , (0,0,1)

5 5 5 5
v v v         

   
 form

an orthonormal basis of R3. With Euclidean inner product. Find the
coordinate of (1, –1, 2) relative to the basis. [5]

b) Assume that the probability of an individual coal miner being killed in a

mine accident during a year is 
1

2400
. Use appropriate statistical

distribution to calculate probability that in a mine employing 200 miners,
there will be at least one fatal accident in a year. [5]
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[5462] - 122
M.E. (Instrumentation & Control)
BIOMEDICAL INSTRUMENTATION

Bio-Signal Processing

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Use of electronic pocket calculator is allowed.
4) Assume suitable data, if necessary.

P3768

Q1) Determine the unit step response of the system described by the difference
equation :

( ) 0.9 ( 1) 0.81 ( 2) ( )y n y n y n x n    

under the initial conditions ( 1) ( 2) 1y y    . [10]

Q2) Determine the convolution and auto-correlation for

1 2( ) ( ) {1,2,3}x n x n  . [10]

Q3) Define a system function. What is pole-zero plot of a system? Determine
system function and sketch a pole-zero plot for a system given by:

3 1
( ) ( 1) ( 2) ( ) ( 1)

4 8
y n y n y n x n x n       . [10]

Q4) a) Determine the circular convolution of the following sequences using DFT-
IDFT method : [6]
x

1
 (n) = {5, 3, 2, 6}

x
2
 (n) = (7, 8, 9, 10}

b) State the following properties of DTFT : [4]
i) Time reverse.
ii) Frequency shift.

SEAT No. :
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Q5) a) Determine the order and poles of a low-pass Butterworth filter that has a
–3dB bandwidth of 500 Hz and an attenuation of 40 dB at 1000 Hz.

[5]

b) Determine the order and poles of a low-pass type-I Chebyshev filter that

has a 1dB ripple in the passband, cut-off frequency 1000πp  , a

stopband frequency of 2000πs   and an attenuation of 40 dB or more

for s . [5]

Q6) a) Explain how the adaptive filtering techniques are used for eliminating
noise interference in biomedical signal processing. [5]

b) Explain the RLS algorithm in adaptive filtering. [5]

Q7) Compute the 8-point DFT of sequence ( ) cos(2 )x n n  using decimation-in-
frequency radix-2 FFT algorithm. [10]

Q8) Design an FIR high-pass filter with 4c
   rad/sec and M = 15. Use Blackman

and Barlet window functions. [10]
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[5462] - 124
M.E. (Instrumentation & Control) (Process & Biomedical)

RESEARCH METHODOLOGY

(2013 Pattern) (Semester - I)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Solve any five questions.
2) Neat diagram must be drawn whenever necessary.
3) Figures to the right candidates indicate full marks.
4) Use of electronic pocket calculator.
5) Assume suitable data, if necessary.

P3769

Q1) a) Discuss in brief with suitable example parameter estimation. [5]

b) Write short note on Depth Interviews. [5]

Q2) a) What are static characteristics of instruments used in experimental setup?
[5]

b) Explain different types of variables used in research. [5]

Q3) a) What are sources of research problem? [5]

b) Explain criteria of good research. [5]

Q4) a) How do objectives help in hypothesis formulation? Explain and illustrate.
[5]

b) Explain different steps in writing research report. [5]

SEAT No. :
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Q5) a) Which method of primary data, do you think, is the best and why? [5]

b) Explain different plots to shows the performance curves in research study.
[5]

Q6) a) Describe the techniques of defining a research problem. [5]

b) What is the relevance of setting objectives in research? How are the
objectives set? [5]





Total No. of Questions : 5]

[Total No. of Pages : 2

[5462] - 125
M.E. (Instrumentation & Control) (Semester - II)

TRANSDUCER DESIGN

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) All questions are compulsory.
2) Neat diagram must be drawn whenever necessary.
3) Figures to the right candidates indicate full marks.
4) Use of electronic pocket calculator.
5) Assume suitable data, if necessary.

P3770

Q1) Attempt any two of the following :

a) List different characteristics of sensors and its importance in selection
of sensors. [5]

b) Give importance of proximity sensors. Explain any one in detail. [5]

c) List applications of transducers in Biomedical and explain any one in
detail. [5]

Q2) Attempt any two of the following :

a) Explain important characteristics of semiconductor type strain gauges in
detail. [5]

b) Explain construction and working of digital thermometer used for
measurement of human body temperature. [5]

c) Explain design of electromechanical transducer for level measurement.
[5]

SEAT No. :
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Q3) Attempt any two of the following :

a) Explain design of weight measurement system using strain gauge load
cell. [5]

b) Explain different primary force sensors in detail. [5]

c) Explain industrial applications of gas sensors. [5]

Q4) Attempt any two of the following :

a) Give general selection criteria for any flowmeter. [5]

b) Explain biosensors and its applications. [5]

c) Explain manufacturing process of MEMS with neat sketch. [5]

Q5) Attempt any two of the following :

a) List different gas sensor with its application. [5]

b) What are chemical sensors? Explain their importance in measurement
systems. [5]

c) Write short note on LASER applications. [5]







Total No. of Questions : 8]
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[5462] - 126
M.E. (Instrumentation and Control)
BIOMEDICAL INSTRUMENTATION

Digital Image Processing

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Solve any five questions.
2) Assume suitable data if necessary.
3) Use of calculators, log tables, charts is allowed.
4) Figures to the right indicate full marks.

P3771

Q1) a) What is the difference between Gray Scale Image and Color Image?
Explain various Color Image models. [5]

b) Explain hardware for digital image processing systems. [5]

Q2) a) Explain brightness adaption and descrimination. [5]

b) Explain various image transformations. [5]

Q3) a) Define 2D DCT. Explain its properties. [5]

b) Define 2D DFT. Explain its properties. [5]

Q4) a) How do you enhance the image by Contrast Intensification? Explain in
detail. [6]

b) Explain Image Enhancement in the frequency domain. [4]

SEAT No. :
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Q5) a) Explain the following terms : [6]

i) Histogram Equalization.

ii) Image sharpening.

b) Write a note on “Homomorphic Filtering”. [4]

Q6) a) Explain image restoration with suitable example. [5]

b) Discuss the need of image restoration. [5]

Q7) a) Explain Edge Linking in Image Segmentation. [5]

b) Describe Region Growing and Region Splitting method of Image
Segmentation. [5]

Q8) a) Detect the edges in the following image using Robert operator. [5]

10 20 30

20 10 20

30 20 10

b) Explain line detection with suitable example. [5]
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[5462] - 127
M.E. (Instrumentation & Control) (Biomedical)

COMMUNICATION PROTOCOLS FOR INSTRUMENTATION

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:

1) Answer any 5 questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) Assume suitable data, if necessary.

P3772

Q1) a) Explain the physical layer of HART. [4]

b) With respect to Communication Basics, explain [4]

i) Synchronous Communication and Manchester Encoding.

ii) Cyclic Redundancy Codes.

c) What is a data frame in communication? List any two fields used in a
frame. [2]

Q2) a) Explain the steps involved in calibrating the HART field devices. [4]

b) Compare MODBUS and MODBUS plus protocols. [4]

c) What is the difference between conventional and Fieldbus devices. [2]

Q3) a) Explain the Token passing Bus Arbitration Method. [4]

b) Explain the hierarchical communication model in Process Automation.
Also discuss the Network requirements at different levels. [4]

c) Draw a neat diagram of OSI reference model. [2]

SEAT No. :
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Q4) a) List and explain the information contained in segment drawings. [4]

b) With neat diagrams, explain the following topologies used in process
industry [4]

i) Daisy chain.

ii) Chicken foot.

iii) Point to point.

iv) Spur.

c) Explain terminations and its use with respect to Fieldbus devices. [2]

Q5) a) Explain the Resource block, Transducer block and function block in
Fieldbus devices. [5]

b) Explain the Bluetooth Protocol with respect to the mapping on OSI
layer. [3]

c) List any two physical network design rules applying to Spurs in Profibus
PA. [2]

Q6) a) What is the ZWave Protocol? Explain its applications in brief. [5]

b) Explain the role of Ethernet in communication protocol. [3]

c) Explain Synchronous Communication with neat waveform. [2]

Q7) a) With neat sketches, explain the physical layer of Foundation Fieldbus
H1. [5]

b) With neat diagrams, explain the hybrid method used for regulating media
access in Profibus DP systems. [5]

Q8) Write short notes :

a) Wi Fi. [5]

b) Grounding Schemes for IC 61158 - 2 segment. [5]
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Q1) a) Explain the role of energy in medical imaging. [4]

b) How does the sensitivity and specificity describe the performance of
any imaging technique? [4]

c) What is Characteristic X ray? [2]

Q2) a) Explain how image quality characteristics like contrast, noise and artifacts
affect visibility. [4]

b) What are front panel controls for an Xray machine and which internal
blocks do they control? [4]

c) What is the advantage of using high frequency generator in Xray Machine?
[2]

Q3) a) Compare fluroscopy and radiography. [5]

b) What is the need of automatic exposure control in Mammography unit?
How it is achieved? [2 + 3 = 5]

Q4) a) Define Contrast. Explain Gray scale of contrast. [4]

b) Explain the Calibration procedure used for CT Scanner. [4]

c) What is Doppler Effect in ultrasound? [2]
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Q5) a) Describe various scanning techniques used in CT. Explain how the
progressive development in scanning techniques have helped reduce the
scanning time. [5]

b) Write short note on ‘Colour Doppler Flow Imaging’. [5]

Q6) a) What is the need of compression in Mammography? [3]

b) What is the M mode display of Ultrasound system? Name the application
that uses M mode. [5]

c) What is the purpose of guide wire in Angiography? [2]

Q7) a) What is Stefan Boltzman law? What is the basic principle of thermal
imaging? [4]

b) What are the advantages of Nuclear magnetic resonance over other imaging
techniques? [4]

c) What is the need of mechanical matching in ultrasound transducer? How
it is achieved? [2]

Q8) a) Explain with the help of a diagram the working of Gamma Camera. [5]

b) Describe the process of generation of relaxation time T1 and T2 in MRI.
How is it used in disease identification? [5]
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Q1) a) How Database Tuning relate to Database performance? What are the
scenarios to be followed for weak normal forms, demoralization and
decomposition? [4]

b) While creating an Index what is your consideration in following : [5]

i) Choosing primary index.

ii) Hash versus Tree index.

Q2) a) Define Database fragmentation. Explain the translation of global queries
to fragment queries. [4]

b) Describe mathematical model for evaluating costs and benefits of the
Allocation of horizontal fragments and vertical fragments of global relation
R in distributed database. [5]

Q3) a) Write a short note on following (Any One): [4]

i) TP Monitors.

ii) Transactional workflow.

b) Explain the key properties of Multi Databases. Suggest any way where
Multi database guarantees that there is at most one active global transaction
at any time. [5]
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Q4) a) Design a XML, DTD and schema for a book store where we need to
maintain the data for multiple books. Demonstrate at least three book
details. [5]

b) Explain SOAP architecture for web databases. [4]

Q5) a) Explain Spatial Data Model and Spatial Database Queries. [4]

b) Write a short note on (Any One) : [3]

i) Mobility and Personal Database.

ii) Temporal Database.

Q6) a) Case Study : For a professional social media application you are about
to create a large amount of storage. Explore your ideologies for the same
in concern with Database Design and storage. [4]

b) Explain the use of Task Tracker in the Hadoop cluster. [3]
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Q1) a) Explain asymptotic notations : Big O, Omega, and Theta notations with
suitable example. [5]

b) Write PRIM’s algorithm of minimum spanning tree using greedy
approach. Find the cost of minimum spanning tree of the given graph by
using PRIM’s algorithm. [5]

Q2) a) Write an algorithm for binary search. Write its complexity and remove
the recurrence from the equation. [4]
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b) Find out minimum spanning tree using KRUSKAL’s algorithm. [4]
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Q3) a) Write an algorithm for quick sort and discuss its complexity. [4]

b) Explain all pairs shortest path algorithm with example. [4]

Q4) a) Explain Approximation algorithm with example of traveling-salesman
problem. [4]

b) Solve the following instance of Bin Packing using approximation algorithm

L = 10, n = 6, (l
1
, l

2
, l

3
, l

4
, l

5
, l

6
) = (5, 6, 3, 7, 5, 4). [4]

Q5) a) Explain the standard and slack forms of linear programming. [4]

b) Explain vertex cover problem using linear programming. [4]

Q6) a) State and prove Linear Translation theorem. [4]

b) Write an algorithm to compute convex hull using divide and conquer
approach. [4]
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Q7) a) Write an algorithm to compute convex hull using Jarvis March algorithm.
[4]

b) The number of hardware failures of a computer system in a week of
operation has the following probability mass function [4]

No. of  0  1  2  3  4  5  6
failures

Probability 0.18 0.28 0.25 0.18 0.06 0.04 0.01

Find the variance of the number of failures in a week.

Q8) a) Write short notes on inequalities and limit theorems. [4]

b) Define Expectation, Moments, and variance and give significance of small
and large variance. [4]
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Q1) a) Distinguish between Research methods and Research methodology.
Explain different types of research. [8]

OR

b) Write short notes on : [8]

i) Motivation in research.

ii) Objectives of research.

Q2) a) What is the necessity of defining the problem? What are the techniques
involved in defining a problem. [9]

OR

b) What is hypothesis and hypothesis formulation? What characteristics it
must possess in order to be a good research hypothesis? [9]

Q3) a) Give your understanding of a good research design. Is single research
design suitable in all research Studies? If not, why? What are the
characteristic of research? [8]

OR

b) Explain sampling concept with different sampling design in brief. [8]
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Q4) a) Explain the meaning of analysis of variance (ANOVA). Describe briefly
the technique of analysis of variance for one way and two way
classification. [8]

OR

b) Write a short note on : [8]

i) Non-parametric statistics.

ii) Chi-square test.

Q5) a) What is the role of data analysis in statistics? Explain role of descriptive
and inferential statistics in research. [8]

OR

b) What is hypothesis testing? Define Null hypothesis and Alternative
hypothesis. Explain type 1 and type 2 error with suitable example. [8]

Q6) a) Describe the layout of the research report and state types of report.
[9]

OR

b) What is the queuing theory? What is little’s law and explain its use in
queuing theory with suitable examples. [9]
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Q1) a) State the following terms with respect to various interconnect architecture.
[5]

i) Network size.
ii) Node degree.
iii) Network diameter.
iv) Bisection width.
v) Routing function.

b) Classify hazards and state different types of hazards. State Bernestein’s
condition. [4]

OR
a) Compare between static and dynamic interconnection networks used in

array processor system. [5]
b) Discuss various parameters which enhance network performance. [4]

Q2) a) Explain and compare Amdahl’s law and Gustofson’s law for speed up
performance. [4]

b) Define the term degree of parallism (DOP). Describe average parallism
interms of DOP. [4]

OR
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a) How quality of parallelism is related to speed up? Also list applications
of parallel processing. [4]

b) Brief about standard performance measures. [4]

Q3) a) Compare the features and performance of CISC and RISC processor
architectures. [4]

b) Discuss about bus arbitration schemes in multiprocessor system. [4]
OR

a) State the following terms with respect to pipelining & superscalar
computers. [4]
i) Reservation table.

ii) Clock cycle.

iii) Pipeline throughput.

iv) Linear pipeline processors.

b) How the data transfer takes place between adjacent levels of a memory
hierarchy? [4]

Q4) a) Discuss about Cache Coherancy in multiprocessor system and also
explain snoopy bus protocol. [5]

b) Brief  about context switching policies in multithreading system. [4]

OR

a) Explain the use of Compound Vector Function (CVF) to perform the
vector operation with an example. [5]

b) What is multithreading architecture? Discuss about 4 performance
parameter of Multithreaded System. [4]

Q5) a) Discuss on 5 models of parallel programming. [4]
b) Compare PVM and MPI message passing libraries. [4]

OR
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a) Explain the features of C-Linda. Also state different Linda primitives.
[4]

b) Explain code optimization & scheduling is carried out in parallel
compilers. [4]

Q6) a) Compare Grid and Cloud Computing. What is cloud middleware?
[4]

b) Discuss in brief how neural network can be used for parallel computing.
[4]

OR

a) Discuss important features of Quatum Computing. How these features
can be used for distributed parallel processing. [4]

b) Explain Saas, Paas & Iaas services offered by cloud with an example.
[4]
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Q1) a) Write in short the applicability, structure and implementation of : [8]

i) Proxy.

ii) Flyweight.

b) Design as a ‘wicked’ problem. Argue different views of Software Design
Process. [8]

OR

Q2) a) Explain design patterns. How they are documented using a template.
Explain the way they are documented with examples to illustrate from
Singleton pattern. [8]

b) Describe the role of the architectural concept in knowledge transfer. What
are the different types and challenges of knowledge. [8]

Q3) a) Illustrate the mapping quality factors to quality criteria for assessing design
quality. List different quality attributes. [8]

b) Differentiate between reference architectural and an architectural pattern
in terms of organizational planning and architectural analysis. Explain
with suitable example. [8]

OR
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Q4) a) Explain the concept of systematic reuse and its particular implementation
using product lines. [8]

b) Explain Execution architecture view and Code architecture view. [8]

Q5) a) Describe the concepts of Heterogenous architecture and Data flow
architecture. Evaluate the benefits and limitations of both. [9]

b) Define Customer Relationship Management (CRM). Discuss about CRM
approaches and tools. [9]

OR

Q6) a) Describe Quantity archetype pattern and Rule archetype pattern with
example. [9]

b) Describe the concepts of the Interaction oriented software architecture.
Discuss the benefits and limitations of the Interaction oriented software
architecture. [9]
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Q1) a) How process is created in UNIX? How process is created using fork
system call in UNIX? Summarize the UNIX process related system call.

[5]

b) List and explain CPU registers. [4]

OR

Q2) a) How good design follows design process? Considering the specific
context of software engineering state and explain the steps in the process
of creating software product. [5]

b) Should a terminating a process also terminates all of its children? Give
an example where this is a good idea and another example where it is a
bad idea. [4]

Q3) a) Discuss process switching in detail. [4]

b) Why do we call operating system an event handler and table manager?
[2]

c) How the System stack is used in Kernel mode processes? [2]

OR
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Q4) a) Draw and explain in detail architecture of simple operating system. [4]

b) How do you decide what data to duplicate for each processor and what
data to share between the processors when converting an operating
system to the multiprocessor operating system? Why do we call operating
system an event handler and table manager? [4]

Q5) a) Why mutual exclusion is the most important IPC pattern for competition
the resources? Why busy waiting cannot be used for solving general
mutual exclusion problem? [4]

b) Why is first-come-first-serve scheduling is fair? What is the main
advantage of shortest job first scheduling over first-come first-serve
scheduling? [4]

OR

Q6) a) Give an analysis between massages and semaphores, Why are
semaphores more efficient than massage priority? [4]

b) What is response ratio? What is the advantage of highest response ratio
next scheduling over shortest job first scheduling. [4]

Q7) a) Compare the brk and allocate memory system calls described in memory
management. [4]

b) Give two reason why every NEW or MALLOC request is not handled
by  a system call to the Operating System. [4]

OR

Q8) a) What is paging daemon, what does it do? Relates it with interrupt and
holes. [4]

b) Compare segment and pages. How can the logic address space be
contiguous if the physical address space is not configured? [4]



Q9) a) What is Shortest Seek Time First (SSTF)? How elevator algorithm is
useful in SSTF? State and explain the elevator algorithm with batch
processing in detail. [4]

b) What is DMA Controller? Why it is used? Give any two advantages of a
DMA device controller over a Non-DMA Device controller. [4]

OR

Q10) a) Some file system keeps versions of files. In such a file system one can
go back access old versions of a file. Compare this with a text editor that
keeps history of all edits and allow you to undo edits. Describe pros and
cons of unifying these two mechanism. [4]

b) State and explain the difference between caching and hinting. [4]

Q11) a) State and explain the model of resource management. What are the tasks
for which resource manager is responsible? [5]

b) Suppose we wanted to integrate the memory scheduler and processor
scheduler. What information would they exchange, How would they use
that information? [4]

OR

Q12) a) What is authentication? What do you mean when we say an operation is
“authorized”? How are passwords used for authentication? [5]

b) What is the relationship between users and processes in terms of
protection? Why protection of resources is important? [4]
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Q1) a) Enlist and explain different network functions and discuss the various
issue of “where to implement the capability” with suitable examples.

[9]

OR

b) Describe the process of network design and explain key concepts involved
in the design of reliable data delivery. [9]

Q2) a) Explain memory less property of exponential distribution, with suitable
examples based on networks. [8]

OR

b) Explain what state transition diagram is and compare M/M/1 Queue,
M/M/2 Queue and M/M/m Queue with the help of state transition diagram
and relevant applications. [8]

Q3) a) Enlist and explain different issues associated with centralized network
design. [8]

OR

b) Explain, with the help of suitable example, Bin Packing Algorithm. [8]
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Q4) a) What are different requirements of smart devices used for Ubiquitous
computing? Explain with suitable examples. [8]

OR

b) Explain different QOS mechanisms and use of resource reservation in
achieving Quality of service in networks. [8]

Q5) a) What is fragmentation? In case of IP packet, what if the size of IP datagram
exceeds the MTU? What if the route contains networks with different
MTU? [8]

OR

b) Enlist and explain major difference between IPv4 and IPv6 header formats.
Explain aggregation feature in IPv6. [8]

Q6) a) Describe content distribution network with suitable examples. Explain
different issues to be considered while designing content distribution
networks. [9]

OR

b) Define cyber physical system. Enlist and explain its various components
and compare it with existing technologies like robotics, embedded
systems, etc. [9]
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Q1) a) Differentiate between a system call and a library function. [6]

b) Explain the Register Stack Engine (RSE) in brief. [4]

Q2) a) What are different IPC mechanisms? Explain semaphores and shared
memory. [6]

b) Explain Stack unwinding in brief. [4]

Q3) a) Explain in brief how Kernel uses data structures to represent an open
file. [6]

b) Write a short note on readv & writev functions. [4]

Q4) a) Write a short note on readn & written functions. [4]

b) Write a note on Virtual Memory Management. [4]

c) Write a short note on Nonblocking I/O. [2]
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Q5) a) What are different IPC mechanisms? Explain semaphores and shared
memory. [6]

b) Explain characteristics of message queue and data structures used for
message passing. [4]

Q6) a) Write a short notes on : [6]

i) Linux Locking Principles.

ii) Thread Synchronization.

b) Explain Multiplexing and Multithreading models of concurrent server
design. [4]

Q7) a) Explain Unix file system in detail. [5]

b) What is difference between relative and absolute path specification?
Explain with example. [5]

Q8) a) Write a program for echo server using socket programming. [5]

b) What is difference between TCP and UDP socket? [5]
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Q1) a) Explain following components of a disk drive. [5]

(Draw diagrams wherever necessary)

i) Platter.

ii) Spindle.

iii) Read/Write Head.

iv) Actuator Arm Assemble.

v) Drive Controller Board.

b) Explain the RAID techniques, that form the basis for defining various
RAID levels. [5]

Q2) a) Explain following common NAS implementations. [5]

i) Unified.

ii) Gateway.

iii) Scale-out.

b) Explain components of FCoE network. [5]

SEAT No. :

P.T.O.



[5462]-138   2

Q3) a) Explain ‘failure analysis’ in the context of business continuity. [5]

b) Explain four backup topologies used in backup environment with suitable
diagrams. [5]

Q4) a) How various factors contributing to the complexity of today’s computing
environment affect the management of infrastructure? Explain in detail.

[5]

b) Enlist and explain: [5]

i) Current business demands.

ii) Current IT system issues.

Q5) a) What are the methods or techniques to determine customer requirements?
Explain in detail. [5]

b) With the help of neat diagram, elaborate on Availability Management
Process. [5]

Q6) a) Enlist and explain five most important options available to organise a
service desk. [5]

b) Explain in brief Change Management Process. Also, draw a block
schematic representing the scope of Change Management. [5]
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Q1) a) What are the number of optional advanced features Wi-MAX defines for
improving the performance? [6]

b) What are the Technical Challenges for Broadband Wireless and Wi-MAX?
[6]

OR

Q2) a) Draw and explain in brief IP - based WiMAX network architecture. Also
explain functions performed across reference points. [6]

b) Explain Free-space propagation model and also discuss about free-space
pathloss formula. [6]

Q3) a) Draw the figure showing Mobile IP components and explain Mobile IP
limitations especially triangular routing. [6]

b) What do know about ARQ? Explain the HARQ process with incremental
redundancy. [6]

OR

Q4) a) To make the handover seamless that is, fast and error free which are the
number of mechanisms could be used? [6]

b) Explain the basic components of a SIP architecture also discuss on
simple call setup using SIP. [6]
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Q5) a) Explain logical representation of the WiMAX network reference model
(NRM). [6]

b) Draw and explain in detail QoS functional architecture proposed by
WiMAX NWG. [7]

OR

Q6) a) Explain various handover scenarios supported in WiMAX with figure.
[7]

b) What are the important general design principles that guided the
development of the Wi-MAX network systems architecture. [6]

Q7) a) Explain Methodology for Link Level simulation. [6]

b) Explain Multichannel Multipoint Distribution system. [7]

OR

Q8) Write Short Notes on (ANY TWO): [13]

a) Advanced Receiver Structures and Their Benefits for WiMAX.

b) System - Level Results of Basic and Enhanced Configurations.

c) Internetworking between WLANS and 3G.
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Q1) Explain the term “Network Algorithms”. What is relevance of term “systems
Thinking” with respect to “Network Algorithms”? [8]

OR

Q2) Explain the example of scenting evil packets as Strawman’s solution. [8]

Q3) a) Explain what is the role of a timer module in a system? [3]

b) Specify 3 groups of 15 Implementation principles in details. [6]

OR

Q4) a) Explain the difference between Design and Implementation principles.
[4]

b) Explain the problem of policing traffic patterns. [5]

Q5) a) In what situations timers in a system fail? [4]

b) In what cases the operating systems offer timers of coarse granularity?
[4]

OR
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Q6) Write a short note on : [8]

a) Protocol Processing.

b) Buffer Management.

Q7) Explain the process of Prefix - matching. Explain how binary search helps to
find longest prefix match? [8]

OR

Q8) a) Write a short note on packet repeater. [4]

b) Write a short note on filtering repeater. [4]

Q9) a) Summarize the principles used in the packet classification algorithms.
[4]

b) Explain with a neat diagram the problem of packet classification. [4]

OR

Q10) a) Explain divide and conquer in packet classification. [4]

b) With respect to packet classification explain decision tree approach.
[4]

Q11) What are traffic matrices? How they are computed? [9]

OR

Q12) a) With reference to Bloom Filter Implementation, explain Packet Logging.
[5]

b) What are the techniques used for worm detection? [4]
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2) Neat diagram must be drawn wherever necessary.
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4) Assume suitable data, if necessary.
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Q1) a) Discuss the indexing based on the following questions [6]
i) Decision to make
ii) What index should we create?
iii) Which relations should have indexes? What fields should be the

search key?
iv) Should we built several indexes?
v) How does an index improve performance?
vi) What kind of data structure is an index?

b) Discuss the data fragmentation in distributed database design and briefly
explain the different types of fragments. [6]

OR
Q2) a) What are the three broad levels database systems can be tuned to improve

performance. What decisions to be made while tuning of indices. Explain
with proper example. [6]

b) Define and explain the concurrency control for distributed transactions.[6]

Q3) a) Explain the Main memory databases. [6]
b)    Write a short note on: (Attempt any two). [6]

i) Xpath
ii) Xpointer
iii) Xlink
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OR
Q4) a) Explain transaction management in Multi-databases. [6]

b) Define DTD. Explain the structure and element of DTD with example.
[6]

Q5) a) What is temporal database? Explain the need of it. [7]
b) Explain spatial database in detail. How it is different from GIS? [6]

OR
Q6) a) Explain how the indexing of spatial database is done? [7]

b) How the following terms are addressed in real time database? [6]
i) Transaction Processing
ii) Locking

Q7) a) Explain the need of standardization and briefly describe any standard.[7]
b) Discuss about tuning, benchmark in databases. [6]

OR
Q8) a) What is CouchDB? Discuss the data model and architecture of CouchDB.

[7]
b) Explain any three of the following : [6]

i) E-Commerce
ii) Distributed computing with MAPREDUCE
iii) Data Management with HADOOP
iv) Standardization
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Q1) a) Write a short note on : [4]
i) Frame Relay

ii) 802.11

b) Explain 3G and 4G Networks in detail. [4]
OR

Q2) a) Distinguish between Fast Ethernet and Gigabit Ethernet. [4]
b) Draw X.25 frame format and explain in details. [4]

Q3) a) Draw architecture of Ethernet Gigabit standard and explain in detail. [4]
b) Distinguish between ATM and X.25. [4]

OR

Q4) a) Describe in detail Ethernet frame structure. [4]
b) Explain the Flow Control of Gigabit Ethernet. [4]

Q5) a) Explain in detail Basic principles of ATM. [5]
b) Explain the Research area in ATM. [4]
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OR

Q6) a) Describe IP over ATM in detail. [5]
b) Explain the MAC layer devices in detail with its function. [4]

Q7) a) Explain in details MPLS forwarding operation. [5]

b) What are the MPLS Distribution Control Protocol Attributes? [4]

OR

Q8) a) Draw and Explain Control Plane Components of MPLS label switching
routers. [5]

b) Describe considerations in the choice of cells Vs frames in detail. [4]

Q9) a) Write a note on fixed broadband wireless network.                          [4]

b) Write a comparison of Wimax and Wi-Fi. [4]

OR

Q10)a) Write a note on MAC layer of WiMax. [4]

b) Write a short note on WiMax Security. [4]

Q11)a) Explain in detail HSUPA RPM architecture. [4]

b) Distinguish between GPRS and WCDMA. [4]

OR

Q12)Write a short note on :

a) HSPDA Architecture [4]

b) LTE [4]
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Q1) a) Explain probabilities defined on events with the help of an example. [5]
b) What is distribution? Explain Exponential distribution along with its

properties. [5]

Q2) a) Explain M/M/2 queuing model along with state transition diagram. [5]
b) What is Little's theorem? Give probabilistic form of Little's theorem and

explain two applications of it in network design. [5]

Q3) a) Using Essau-Williams algorithm, find CMST for the network with link
cost given below- [7]
Consider node A as center/hub, all nodes have weight 1 except D which
has weight 2
• The link capacity is W = 3
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Node B C D E F G
A 5 6 9 10 11 15
B 9 6 6 8 17
C 7 9 8 12
D 10 5 11
E 14 9
F 8

Link Costs
b) Explain Sharma's algorithm with the help of an example. [3]

Q4) a) Explain concept of One Speed One Center Design with suitable example.
[5]

b) Explan Center of Mass (COM) concentrator location algorithm. [5]

Q5) a) Explain MENTOR algorithm for router design. [5]
b) Explain different techniques for merging two networks. [5]

Q6) a) How network design can be a good design? Explain parameters of good
design. [5]

b) Explain the need of Access Network Design with suitable example. [5]

Q7) Write a short note on any TWO : [10]
a) Rerouting algorithm.
b) Backbone network vs, Peer-to-Peer network.
c) Network design issues.
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Q1) a) Explain in detail challenges encountered during the design of distributed
systems. [4]

b) Discuss various commonly used models for building distributed systems.
[5]

Q2) a) Write short note on distributed objects. [4]

b) Write short note on distributed transaction. [4]

Q3) a) Discuss Lamport's logical clock and vector clock. [4]

b) Explain Suzuki Kasami broadcast algorithm. [4]

Q4) a) Discuss distributed deadlock detection strategies. [4]

b) Discuss Lodha and Kshemkalyani's fair mutual exclusion algorithm. [4]

Q5) a) Write short note on distributed scheduling. [4]

b) Explain log structured file system along with its advantages. [4]
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Q6) a) Discuss synchronous and asynchronous check pointing and recovery.
[4]

b) Explain distributed shared memory architecture. [4]

Q7) a) Write short note on UDDI. [4]

b) Write a short note on distributed multimedia systems. [4]

Q8) a) What is JMS? Discuss in brief with the perspective of distributed systems.
[5]

b) Explain WSDL. [4]
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3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data, if necessary.
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Q1) Explain basic functions offered by an operating system process scheduling;
interrupt handling, memory management, inter-process communication, and
common routines (or library). [9]

OR

Q2) Draw and explain IOS XR Layered High Availability Architecture. [9]

Q3) What is "TURBOBOOT"? Give the steps needed to boot the IOS XR software
on a router. [8]

OR

Q4) What is two stage configuration model? Explain with suitable example. [8]

Q5) What is SNMP? Which different versions of SNMP those are supported by
Cisco IOS XR software? Also explain basic steps are needed to configure
SNMP on an IOS XR router. [8]

OR

Q6) What is role of Access Control Lists in forwarding plane? Give key features
of Access Control Lists. [8]
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Q7) List 4 different types of Interior Gateway Protocol (IGP), Explain any two in
details. [8]

OR

Q8) Explain in details Enhanced Interior Gateway Routing Protocol. [8]

Q9) Draw and explain Cisco IOS XR MPLS Architecture. Also explain following
MPLS Label Operations: Push, Pop, De-aggregate, Swap and push. [8]

OR

Q10)What is MPLS Traffic Engineering? Also explain TE configuration tasks.[8]

Q11)Explain different components of SDR Shared Resources. Give step by step
configuration of Secure Domain Router. [9]

OR

Q12)Explain the following components of Multishelf. [9]

a) Line Card Chassis.

b) Fabric Card Chassis

c) Switch Card Chassis



Total No. of Questions : 6]

[Total No. of Pages : 2

[5462]-147
M.E. (Computer Networks)

ADVANCED TCP/IP
(2013 Pattern) (Credit) (Semester - III)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Attempt any three questions from Q1, Q2, Q3, Q4 and one from Q5, Q6.
2) Figures to right indicate full marks.
3) Neat diagram must be drawn whenever necessary.
4) Assume suitable data, if necessary.
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Q1) a) Why DHCP is required? Explain Address Acquisition States with message
types in DHCP operation? [6]

b) Explain FTP communication over control and data connection? [6]

Q2) a) A client and server can both run on the same computer and use a TCP
socket to communicate. Explain how it is possible to build a client and
server that can communicate on a single machine without learning the
host's IP address? [6]

b) Explain the modes of operation of telnet. Explain with diagram the use
of SUPRESS GO AHEAD and ECHO options? [6]

Q3) a) Explain option negotiation in telnet. Show the sequence of character
exchanged between client and server to switch from line mode to default
mode? [6]

b) How DHCP exchanges different messages? Explain DHCP options. [6]

Q4) a) What is a DNS query and response message? Discuss response message
in detail? [6]

b) Write in details system calls used for socket programming using TCP/IP
protocol? [6]
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Q5) a) Explain security issues in network layer? [7]

b) Explain VPN in details?                                                                                          [7]

Q6) a) Write difference between TCP Tahoe and TCP Reno ? [7]

b) Write difference between IPv4 and IPv6 protocol? [7]
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Q1) a) What is need of parallel processing in computation?Explain the different
levels of functional parallelism in detail. [4]

b) Discuss the basic parallel techniques for parallel processing. [2]
c) Explain the classification of parallel architectures in detail based on Flynn’s

Classification. [4]

Q2) a) What is role of speculation in Dynamic Scheduling? Explain Dynamic
Branch Prediction in brief. [4]

b) Write a note on Multiple Issue Processors. [2]
c) Explain how Instruction Level Parallelism is exploited in pipelining. [4]

Q3) a) Discuss the various Compiler techniques for exposing ILP. [4]
b) What is the Multithreading? Explain how Multithreading supports thread

level parallelism. [4]
c) Discuss the limitations of instruction level parallelism in brief. [2]

Q4) a) What is an Interconnection Network? Explain the role of Crossbar and
Multistage Switches for realization of Interconnection Network. [4]

b) What is the need to maintain memory consistency? Explain the different
models of memory consistency in detail. [3]

c) Discuss Cache Coherence Issues in brief. [3]
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Q5) a) Discuss the features, architecture and design issues of Simultaneous
Multithreaded (SMT) processor. [4]

b) Write a note on Intel Multi-core Architecture. [3]

c) Differentiate between software and hardware multithreading. [3]

Q6) a) Discuss the issues in the design of memory hierarchies. [4]

b) Explain how memory protection is achieved using Virtual Memory and
Virtual Machines. [4]

c) Explain any two methods of optimizing cache performance. [2]

Q7) a) Write a note on Data Flow architecture. Explain any two examples of
Data Flow Architecture in detail. [5]

b) What is SIMD Architecture? How is Data Parallelism realized in Fine
Grain SIMD and Coarse Grain SIMD architectures? [5]

Q8) a) Explain the different issues in multicore processor architecture. Explain
Intel Core Duo Architecture as a case study. [5]

b) Explain Multi-Core System Organization with example. [5]
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Q1) a) Write about the usefulness of state transition diagram in association with
TCP connection between client and server. Also points out about different
states for connection establishment and connection termination. [4]

b) Describe the reasons due to which TIME_WAIT state occurs in TCP
connections with specific mention about TIME_WAIT state in TCP with
respect to network programming? [4]

c) What is passive open and active open in TCP client/server
communication? [2]

Q2) a) With diagrammatic representation describe about four segments required
in TCP connection termination. [4]

b) There are certain limits affect the size of datagrams, describe how these
limits can affect the data transmits by an application? [2]

c) Explain about routing socket with clear description of different types of
messages exchanged across a routing socket. [4]

Q3) a) Write a program using TCP socket to perform operations like
multiplication and division of two integer numbers, where multiple clients
can request to the concurrent server for a specific task to be performed.[4]

b) Discuss about the listening socket's working with diagrammatic
representation using two queues. Also mention about the two actions
performed by the listen function. [4]

c) Describe UDP echo server and echo client with pseudo codes of client
and server processes using UDP sockets. [2]
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Q4) a) Explain about the working behavior of unicast and broadcast with
examples of unicast and broadcast UDP datagrams. [4]

b) SNTP is used to synchronize clocks across a WAN or a LAN, how it
works to provide clock synchronization in communication? Give some
examples of NTP packet formats used for synchronization. [3]

c) Write logical points about multicasting on a single LAN. How multicasting
is beneficial on WANs, discuss with example in which five LANs
connected with five multicast routers. [3]

Q5) a) Discuss the interoperability features used in communications between
IPv4 and IPv6 applications. Also describe about the combinations of
clients and servers using either IPv4 or IPv6. [4]

b) Write different steps Ipv6 server uses in handling of Ipv4 TCP clients.[3]
c) Describe the working of IPv6 server on dual -stack host with diagrammatic

representation. [3]

Q6) a) Explain the working of SNTP with a detail example showing its use in the
communications. [4]

b) Describe the working of resolvers along with clients and name servers
with appropriate diagrammatic representations. [4]

c) Explain the working of DNS used to map between hostname and IP
address. [2]

Q7) a) How TCP concurrent server and client works, describe it with proper
pseudo code and comments. [5]

b) Describe the working of TCP preforked server in detail with diagrammatic
representation. [5]

Q8) a) Discuss about the POSIX threads' working in the networking
environments. Also discuss the issues related to thread specific data in
detail. [5]

b) Write a program using POSIX thread to implement echo server using
one thread per client. Program should contain clear comments about the
functions used in the program. [5]
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4) Assume suitable data, if necessary.

P3795

Q1) Derive the compatibility equation in Cartesian co-ordinate system. [10]
OR

Q2) Determine the shape factor for I section shown in figure. [10]

Q3) Explain the fracture mechanics approach for estimation of residual life of
component. What is critical stress intensity factor? How it is useful in design
of cracked components? [10]

OR
Q4) Explain Paris equation and its application. [10]

Q5) a) Discuss in detail Spring back effect in plastic bending. [10]
b) Write note on J- Integral. [5]

Q6) Derive the governing equations for evaluation of stresses and deflections in
circular plate with edges clamped and subjected to central concentrated force
'P'. State any assumptions that you make and explain limitations if any. [15]
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RESEARCH METHODOLOGY
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Instructions to the candidates:

1) Attempt Any Five questions.
2) Figures to the right side indicate full marks.
3) Illustrate your answers with suitable examples and diagrams, wherever

necessary.
4) Write relevant question number before writing the answer.

P3796

Q1) a) When you plan to initiate the research, what questions arise for the
research directions? [3]

b) What is a research problem? Define the necessity of identifying a research
problem. Also briefly examine the sources of research problem. [3]

c) Make a comparative study between primary and secondary data. Evaluate
the different techniques for collecting primary data. [4]

Q2) a) Formulate a research plan for investigating any petroleum engineering
problem of your choice and explain important steps involved in it. [4]

b) Data can collect by interview methods or observation method. What is
the difference between two? Which method will produce quality data?
Why? [4]

c) State the importance of references in scientific research. [2]

Q3) a) Examine the merits and demerits of the survey method in data collection.
Illustrate your answer with suitable examples. [4]

b) Define  and  explain the term  'hypothesis',  and describe  its  usefulness
in conducting research. [4]

c) Point out two main differences between applied research and fundamental
research regarding researcher's qualities. [2]
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Q4) a) What is research design? Explain the different types of research designs
and formulate a research design for your research problem. [4]

b) What is mean by sampling design?   Critically examine the various types
of sampling design techniques. [4]

c)    Explain the importance of citations in research. [2]

Q5) a) Discuss the different tools and techniques of data collection and analysis
used in research. Support your answer by giving suitable example. [4]

b) Write the steps involved in report writing and elaborate the importance in
effective report writing. [4]

c) Define and explain the term 'hypothesis'. [2]

Q6) a) What is a blog? Explain the different steps in creation of blog. Mention
also popular blogging sites. [4]

b) Differentiate between descriptive statistics and inferential Statistics by
giving suitable examples. [3]

c) Write a brief note on: "Threats and Challenges to Good Research". [3]

Q7) a) What is literature review? State Creswell's five steps to conduct literature
review. Discuss the various sources of literate review. [5]

b) What is need of research design? Discuss in brief various types of research
designs. [5]

Q8) a) Write notes on : [5]
i) Intellectual Property Rights (IPR)

ii) Interview method for data collection

b) Explain  Trade   secrets,  Licensing  and  Technology  Transfer  (TOT)
with stakeholder groups for oil and gas industry. [5]
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P3797

Q1) a) Derive the diffusivity equation in Cartesian coordinates. [5]
b) Draw and define the five types of reservoir fluids, along with their reservoir

and separator conditions. [3]
c) The oil and gas rates, measured at a particular time during the producing

life of a reservoir are, x stb oil/day and y scf gas/day. What is the
corresponding underground withdrawal rate in reservoir barrels/day?[2]

Q2) a) How would you compute the GOC and OWC using capillary pressure
curves? Explain in detail. [5]

b) Explain the difference between black oil and volatile oil from the fluid
properties perspective. [3]

c) Calculate the mass of methane gas contained at 1000 psi and 68 deg. F,
in a cylinder with volume of 3.20 cu.ft. Assume that methane is an ideal
gas. [2]

Q3) a) Draw the graph of viscosity, formation volume factor of oil, water and
gas with respect to pressure. Explain the trends and give reasons for the
particular trends observed in the graphs. [5]

b) Calculate the density of methane at standard conditions. [3]
c) Write a short note on ASP flooding. [2]
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Q4) a)     How does the Pc. Vs. water saturation curve change with permeability?
Explain.        [5]

b) Explain in detail 5 fluid properties for oil, and how they vary with pressure.
[3]

c) Compute the apparent molecular weight of air, given its approximate
composition, in the table below: [2]

Mole fraction,
Component yf
Nitrogen 0.78
Oxygen 0.21
Argon 0.01

1.00

Q5) a) Draw the relative permeability curves for a oil-wet rock and a water-wet
rock. Explain how they are different from each other? [5]

b) Explain, with the help of a diagram, the various phases in an in-situ
combustion process. [3]

c) What are the screening criteria for implementing a particular EOR method?
Write in detail. [2]

Q6) a) Write the fractional flow equation and explain its significance. [5]

b) What is the significance of Buckley-Leverett equation? Explain in detail.[5]

Q7) Write short notes on :

a) Importance of mobility ratio in water-flooding [5]

b) Thermal EOR, with its screening criteria. [5]

Q8) Explain in detail, what do you mean by :

a) Areal and vertical sweep efficiency [5]

b) CO2 Flooding [5]
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Q1) a) Explain in brief drilling wastes generation and management approach in
Petroleum industry. [4]

b) Write a note on: Clean Development Mechanism and Kyoto Protocols.[3]
c) Explain in brief environmental impacts of the oil industry. [3]

Q2) a) Explain in brief hazardous waste handling and its storage. [4]
b) Write a notes on : Safety Measures in Oil and gas industry. [4]
c) Explain in brief operational practices and procedures for oilfield waste

management. [2]

Q3) Write notes on : (Any Two)                                                                                 [10]
a) Various technologies for oil and gas produced water treatment.
b) Production operation wastes generation and management.
c) Accidents in Oil and gas Industry.

Q4) a) Discuss about environmental best practices in petroleum industry. [4]
b) Write a note on: Environmental Impact Assessment. [4]
c) State waste water treatment technologies used in oil industry. [2]
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Q5) Write notes on : (Any Two)                                                                           [10]

a) Disaster Management

b) HAZOP and HAZAN

c) PTW (Permit to Work)

Q6) a) Explain in brief responsibilities of team members in typical HAZOP study.
[4]

b) Write a note on : Risk Analysis and Management. [4]

c) Explain the principle of ALARP. [2]

Q7) a) Write brief note on : [5]

i) JSA

ii) ATR

b) Explain the various causes and preventive measures in petroleum industry
for fire and explosion hazards. [5]

Q8) Write notes on: (Any Two)                                                                             [10]

a) Oil Spill Control in Marine Environment.

b) Health and Safety laws applicable in Oil and Gas Industries.

c) Qualitative and Quantitative Risk Management.



Total No. of Questions : 8]

[Total No. of Pages : 2

[5462]-160
M.E. (Petroleum Engineering)

ADVANCED WELL TESTING
(2013 Pattern) (Semester - III)

Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Answer any five questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right side indicate full marks.
4) Use of Calculator is allowed.
5) Assume Suitable data if necessary.

P3799

Q1) a) Derive the diffusivity equation for fluid flow in radial direction. [5]
b) What are the various flow regions that are encountered in a derivative

curve? [3]
c) Define and explain the various pressure regimes encountered in well testing.

[2]

Q2) a) What do you mean by the continuity equation? What are the assumptions
that are used to derive the same? [5]

b) Explain Horner time ratio, and describe its significance. [3]
c) What is the importance of the line source solution of the diffusivity

equation? [2]

Q3) a) What are the objectives of a well test? Explain in detail. [5]
b) What do you mean by DST? Explain with its different time phases. [3]
c) What is the significance of the multiple buildups and drawdowns in a

DST? [2]

Q4) a) Explain the two main types of gas well tests conducted for tight gas
reservoirs. [5]

b) Explain the concept of superposition in space, with appropriate diagrams.
[3]

c) Explain what is meant by pseudo pressure. [2]
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Q5) a) What do you mean by method of images? Explain in detail. [5]

b) Plot the line source solution and explain how it varies. [3]

c) Plot pseudo-pressure function vs. pressure, with the help of a graph.
Explain. [2]

Q6) a) Explain the three types of empirical decline curves. [4]

b) Explain the difference between an IPR and a VLP? [4]

c) What happens when you change the node position in Nodal Analysis?
Explain with graphs. [2]

Q7) Write short notes on :

a) Empirical decline curves. [5]

b) Various solutions to the diffusivity equation. [5]

Q8) Explain in detail, what do you mean by :

a) Fetkowich and Blasingame decline curves. [5]

b) Bourdet derivative and its impact on pressure transient analysis. [5]
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Q1) a) Solve the following system of equations using Gauss-Seidel method.[5]

1 2 323 13 3 29x x x+ + =

1 2 35 23 7 37x x x+ + =

1 2 311 23 43x x x+ + =

b) Determine numerically largest eigenvalue of the following matrix A. Also
find corresponding eigenvector of A. [5]

4 1 0
A = 1 2 1

0 1 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

Q2) a) Find Z-transform of the following (any two) : [6]
i) 6k + 9k   , k ≥ 0.

ii) Cos (2k +3)    ,    k ≥ 0.

iii) k5k,   k ≥ 0

SEAT No. :

P.T.O.



[5462]-162 2

b) Find inverse z-transform of the following (any one) : [4]

i) if | | 2
( 1)( 2)

z z
z z

≥
− −

ii)
10

( 1)( 2)
z

z z− − using inversion integral method.

Q3) a) Solve the difference equation [5]
12 f (k + 2) –7 f (k + 1) + f (k) = 0,  k ≥ 0, f (0) = 0.

b) Use Gauss Quadrature two point formula to evaluate 
2

1

0

xe dx−∫ . [5]

Q4) a) Obtain the solution of differential equation 
dy x y
dx

= +  for y at x = 0.2

using Runge-Kutta fourth order method. Given y (0) = 1 with h = 0.1.[5]
b) The steady state two dimensional heat flow in a metal plate is given by

2 2

2 2
T T 0

x y
∂ ∂

+ =
∂ ∂ .

Given the boundary conditions in the following grid, Find the temperatures
T1, T2, T3 and T4. [5]

→

→

y 10 20 30

40

50

60606060

40

20

0

T3

T1 T2

T4

x
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Q5) a) Using finite difference scheme, Solve the boundary value problem.
2

2 1 0, (0) 0, (1) 10, 0.2d y dyx y y h
dx dx

+ − = = = = . [5]

b) Explain Explicit - Finite difference method to solve one dimensional heat
flow problem. [5]

Q6) a) Show that the necessary condition for
2

1

( , , )
x

x

I f x y y′= ∫ dx is 0f d f
y dx y

⎛ ⎞∂ ∂
− =⎜ ⎟′∂ ∂⎝ ⎠

. [5]

b) Solve the boundary value problem. [5]
0(0 1), (0) 0 , (1)y y x x y y′′ + + = ≤ ≤ = =  0.

by using Galerkin’s method.

Q7) a) Reduce the following matrix into tridiagonal form using Householder’s
method. [5]

1 3 4
A = 3 1 2

4 2 1

⎡ ⎤
⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

b) Use L-U decomposition method to solve following system of equations.
[5]

1 2 32 2 3 4x x x+ + =

1 2 34 2 9x x x− + =

1 2 35 4 3x x x+ + =

Q8) a) Among 64 offsprings of a certain cross between guinea pigs 34 were
red, 10 were black and 20 were white. According to a genetic model,
these numbers should be in the ratio 9 : 3 : 4.
Are the data consistent with the model at 5% level?
Given 2

2:0.05χ 5.991= . [5]
b) The nine items of a sample have the following values 45, 47, 50, 52, 48,

47, 49, 53, 51. Does the mean of these differ significantly from the
assumed mean of 47.5?
Value of t for 8 degrees of freedom is 2.31 [5]
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Q1) a) Define functional organization. State its merits and demerits. [4]
b) Discuss different types of organizational structures. [3]
c) Describe   principles   of   management.   Describe   different   approaches

to management. [3]

Q2) a) Explain time study and motion economy. [4]
b) Define manpower planning. Discuss its importance. [4]
c) Explain Line and Staff authority. [2]

Q3) a) What is plant location? Explain factors affecting plant location. [4]
b) Explain the requirements of an effective control system. [4]
c) Explain selection process and techniques. [2]

Q4) a) What is the role of R&D department in polymer industry? [4]
b) Define planning and explain the steps involved in Planning? [4]
c) Explain methods of Performance Appraisal. [2]
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Q5) a) What is technology forecasting? [4]

b) Explain the Strategic policies & planning. [4]

c) Give the importance of product labeling and packing. [2]

Q6) a) Explain the tools and techniques for improving productivity. [4]

b) Explain the modern concept of marketing and distinguish it from selling.[4]

c) What is industrial fatigue? [2]

Q7) a) Describe communication? Explain the role of effective communication
in the organization. [5]

b) Explain Decentralization and Centralization. What are the factors
influencing decentralization? [5]

Q8) a) Write notes on : (Any Two) [5]

i) Role of Budgeting as a Control Technique

ii) Product Life cycle

iii) Objectives of technological forecasting.

b) How can decentralization improve the decision making in an organization?
[5]
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