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R
AVATI

SPEC
IA

L N
O

TE FO
R

 IN
FO

R
M

ATIO
N

 O
F TH

E STU
D

EN
TS

(1)
N

otw
ithstanding anything to the contrary, it is notified for general

inform
ation and guidance of all concerned that a person, w

ho has
passed the qualifying exam

ination and is eligible for  adm
ission

only to the corresponding next higher exam
ination as an ex-student

or an external candidate, shall be exam
ined in accordance w

ith the
syllabus of such next higher exam

ination  in force at the tim
e of

such exam
ination in such subjects papers or com

bination of papers
in w

hich students from
 U

niversity D
epartm

ents or C
olleges are to

be exam
ined by the U

niversity.

(2)
B

e it know
n to all the students desirous to take exam

ination/s for
w

hich this prospectus has been prescribed should, if found
necessary for any other inform

ation regarding exam
inations  etc.,

refer the U
niversity O

rdinances B
ooklet the various conditions/

provisions pertaining to exam
ination as prescribed in the follow

ing
O

rdinances.

O
rdinance N

o. 1
:

Enrolm
ent of Students.

O
rdinance N

o. 2
:

A
dm

ission of Students
O

rdinance N
o. 4

:
N

ational cadet corps
O

rdinance N
o. 6

:
Exam

inations in G
eneral (relevent ex-

tracts)
O

rdinance N
o. 18/2001

:
A

n O
rdinance to provide grace m

arks
for passing in a H

ead of passing and
Inprovem

ent of D
ivision (H

igher Class)
and getting D

istinction in the subject
and condonation of defficiency of
m

arks in a subject in all the faculties
prescribed by the Statute N

O
.18,

O
rdinance 2001.

O
rdinance N

o. 9
:

C
onduct of Exam

inations (relevent
extracts)

O
rdinance N

o. 10
:

Providing 
for 

E
xem

ptions 
and

C
om

partm
ents

O
rdinance N

o. 19
:

A
dm

ission of C
andidates to D

egrees.
O

rdinance N
o. 109

:
R

ecording of a change of nam
e of a

U
niversity student in the records of the

U
niversity.

O
rdinance N

o. 6/2008
:

For im
provem

ent of D
ivision/G

rade.
O

rdinance N
o.19/2001

:
A

n O
rdinance for C

entral A
ssessm

ent
Program

m
e, Schem

e of  Evaluation and
M

oderation of answ
erbooks and

preparation 
of 

results 
of 

the
exam

inations, conducted by the
U

niversity, O
rdinance 2001.

J.S.D
eshpande

R
egistrar

Sant G
adge B

aba
A

m
ravati U

niversity.

PATTER
N

 O
F Q

U
ESTIO

N
 PA

PER
 O

N
 TH

E U
N

IT SY
STEM

The pattern of question paper as per unit system
 w

ill be broadly
based on the follow

ing pattern.

(1)
Syllabus has been divided into units equal to the num

ber of
question to be answ

ered in the paper. O
n each unit there w

ill
be a question either a long answ

er type or a short answ
er

type.

(2)
N

um
ber of question w

ill be in accordance w
ith the unit

prescribed in the syllabi for each paper i.e. there w
ill be one

question on each unit.

(3)
For every question long answ

er type or short answ
er type

there w
ill be an alternative choice from

 the sam
e unit. H

ow
ever,

there w
ill be no internal choice in a question.

(4)
D

ivision of m
arks betw

een long answ
er and short answ

er type
question w

ill be in the ratio of 40 and 60.

(5)
Each short answ

er type question shall C
ontain 4  to 8 short

sub question w
ith no internal choice.

1
2



32
33

SY
LLA

BU
S

PR
ESC

R
IBER

D
 FO

R
M

ASTER O
F ENG

INEERING
 (CIVIL)

(STRUCTURAL ENG
INEERING

)
(FULL TIM

E)
SEM

ESTER
 : FIR

ST

1S FSE1
ENG

INEERING
 M

ATH
EM

ATICS
SEC

TIO
N

 A
1.

Solution of algebraic and transcendental equations:
2.

B
isection m

ethod, N
ew

ton’s m
ethod, N

ew
ton-R

aphson m
ethod,

Sim
ple iteration m

ethod, C
onditions for convergence, sim

ultaneous
non linear equations.

3.
N

um
erical solution of 1

st , 2
nd order &

 tw
o sim

ultaneous 1
st order

differential equation by R
unga K

utta m
ethod

4.
O

ptim
ization Technique: M

athem
atical form

ulation of the problem
,

graphical presentation, slack and surplus variables, Linear
program

m
ing, Sim

plex m
ethod, M

axim
ization and m

inim
ization

problem
, dual problem

, structural features, introduction to non-linear
program

m
ing.

5.
C

alculus of variations: Functionals, Euler’s equation derivation of
governing differential equation from

 Euler-Lagrange equation.
SEC

TIO
N

 B
6.

 N
um

erical solution of partial differential equations: B
oundary value

problem
s

i)            ∂
2µ

∂
2 ν

—
—

   + —
—

   = 0
∂x

2
∂y

2

ii)            ∂
2µ

C
2 ∂

2µ
—

—
 =    —

—
—

∂t 2
∂x

2

iii)          ∂µ
C

2 ∂
2µ

—
—

  =  —
—

∂t
∂x

2

7.
N

um
erical integration by G

auss’s quadratur, G
auss points &

w
eightages 1, 2 &

 3  degree , linear sim
ultaneous equation by G

auss
&

  G
auss Jorden m

ethod

8.
Spline interpolation : spline function, properties, boundary condition
use for m

inim
isation.

9.
Introduction to reliability theory. Eigen values &

 Eigen vectors:
standard &

 general Eigen values problem

10.
Pow

er iteration m
ethod, Jacobi m

ethod,  use of R
itz –Vase vectors,

sub space iteration m
ethod.

BO
O

K
S:

1.
Pipes: A

dvanced M
athem

atics for Physicists and Engineers
2.

S. S. R
ao: O

ptim
ization, Theory and A

pplications
3.

G
rew

al: H
igher Engineering M

athem
atics

1S FSE2
TH

EO
RY O

F PLATES A
N

D
 SH

ELLS

SEC
TIO

N
 A

1
Plate: Classification- Thin and thick plates, sm

all and large deflections,
A

ssum
ptions in theory of thin plates w

ith sm
all deflection, G

overning
D

ifferential equation in C
artesian coordinates, m

om
ent curvature

relations, stress resultants.

2
R

ectangular plates: N
avier solution for plates w

ith all edges sim
ply

supported, D
istributes loads. Point loads, rectangular patch load,

G
reen function.

3
R

ectangular plates: Levy’s m
ethod, D

istributed load, line load.

4
Energy m

ethod: M
inim

um
 potential theorem

 Rayleigh-Ritz approach
for sim

ple cases.

5
Circular Plates: G

overning D
ifferential equation in Polar coordinates,

A
xi- sym

m
etric   situation, m

om
ent curvature relations, sim

ply
supported and fixes edge, distributes load, line load, linearly varying
load.

SEC
TIO

N
 B

SH
ELLS

6
Introduction to thin shell theory, classification on shell geom

etry,
equation   to shell surfaces, stress resultants, stress- displacem

ent
relations, com

patibility C
onditions, equilibrium

 equations.
7

C
ircular cylindrical shells: M

em
branes theory

8
B

ending theory for circular-cylindrical shell, design procedure.
9

Shells of revolution: m
em

brane theory, spherical and conical shells
w

ith axisym
m

etric loading.
10

Sim
ple m

ethods of analysis and design for conoidal and hyperbolic
paraboloidal shells.

Books:
1.

S. P. Tim
oshem

koo &
 W

. K
riger: Theory of Plates and Shells

2.
Jaeger: Theory of Plates
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3.
Szilard: Theory and A

nalysis of Plates
4.

Flugge: A
nalysis of Shells

5.
G. R

am
asw

am
i: Theory and D

esign of R
C

 Shells
1S FSE3     C

O
M

PU
TER

 M
ETH

O
D

S O
F STR

U
C

TU
R

A
L A

N
A

LY
SIS

(FO
RTRA

N
 / C Language)

SEC
TIO

N
 A

1.
Finite difference m

ethod, operators for 1 &
 2-D

 problem
s , application

to beam
 &

 plate under static loads, different boundary conditions.
2

M
em

ory problem
s in large structural system

s: Incore and outcore
Techniques, half band storage and solution, SK

 line storage and
solution. Tri-diagonalisation , partial and full block elim

ination.Tape
operations, frontal technique. Sub-structure m

ethod.
3

Flexibility m
ethod (Structure approach): - Flexibility coefficients,

physics M
eaning, basic determ

inate or released structure, choice of
redundant,G

eom
etrical com

patibility conditions. M
atrix  form

ulations,
H

and Solution of sim
ple problem

s on truss. beam
s, fram

es, grids
w

ith loads. Settlem
ent of supports, elastic support.

SEC
TIO

N
 B

4
Stiffness m

ethods (structure approach) Stiffness co-efficient,
restrained structure, U

nknow
n displacem

ents, Joint equilibrium
conditions. H

and solution of sim
ple problem

s on beam
, fram

es w
ith

out axial deform
ation.

5.
Stiffness m

ethods (m
em

ber approach) G
eneral strategy, Large

structure, Forces and displacem
ent referred to m

em
ber and structure

axes, transform
ation m

em
ber and structure stiffness m

atrices,
assem

bly process, equivalent joints loads, displacem
ent boundary

condition, joint equilibrium
 equations, solution half band from

 of
structure stiffness m

atrix. A
pplication to pin jointed plane and space

trusses, beam
s, fram

es, and grids.

6.
C

om
puter Program

s: - Flow
 charge and com

puter program
s for

m
em

ber based stiffness m
ethod-D

ata preparations, Various
alternative, D

isplacem
ent code, half band w

idth, calculation of  forces.

PR
A

C
TIC

A
L

: Practical w
ill consist of assignm

ents and program
s based on

above theory.

BO
O

K
S:

1.
John M

eek: M
atrix Structural A

nalysis
2.

B
eaufuit: B

asic C
oncept O

f Structural A
nalysis

3.
G

ere- W
eaver: A

nalysis O
f Fram

ed Structures
4.

M
c Crackel D

 D
: &

 D
orn W

. S.: N
um

erical M
ethods A

nd FO
RTRA

N
Program

m
ing

5.
M

artin: Introduction To M
atrix M

ethods O
f Structural A

nalysis
6.

R
. K

. Livesley: M
atrix M

ethods O
f Structural A

nalysis
7.

J. F. Elem
m

ing: C
om

puter A
nalysis O

f Structural System
s

9.
D

r.A
.S.M

eghre &
 S.K

. D
eshm

ukh : M
atrix M

ethod O
f Structural

A
nalysis.

1S FSE4
A

D
VA

N
C

ED
 STR

U
C

TU
R

A
L A

N
A

LY
SIS

SEC
TIO

N
 A

1.
C

antilever m
om

ent distribution m
ethod, principles of m

ultitudes,
application to parallel chord V

irendeel girder.M
odified m

om
ent

distribution m
ethod.

2.
B

eam
s on elastic foundations: G

overning differential equation,
solution for finite and infinite beam

s, energy m
ethod.

3.
A

pproxim
ate m

ethods of analysis: (a) Portal m
ethod, (b) C

antilever
m

ethod, (c)  Factor m
ethod

4.
Energy Theorem

s: Energy and com
plem

entary energy, revision of
various    energy theorem

s, principle of virtual displacem
ent for

elastic structures, total potential energy of structures, m
inim

um
potential enrrgy theorem

5.
R

ayleigh- R
itz approach, application to beam

s, trusses, beam
s on

elastic foundations.

SEC
TIO

N
 B

6.
Introduction to earthquake engineering and technology. Structural
response to earthquake, analysis of m

ultistoried fram
es by I.S. code

provision.
7.

A
nalysis of B

eam
s curved in plan

8.
Theory of stresses &

 strains, basic equation of theory of elasticity,
state of stress at a point, stress equilibrium

 equation (treatm
ent in

Cartesian co-ordinates) D
ifferential equation of equilibrium

 , stresses
strains &

 displacem
ent in polar co-ordinates

9.
Strain com

ponents, stress-strain relationship, generalized hooks law,
plane stress &

  plane strain conditions , com
patibility equations for

2-D
10.

A
iry’s stress function, Principal planes &

 principal stresses in 3-D
 .

Typical sim
ple applications to bars in tension, bending, torsion. Plates

w
ith hole.

BO
O

K
S:

1.
J.A

.L. M
atheson: H

yperstatic structures
2.

S. P. Tim
oshenkoo: A

dvanced Strength of m
aterials

3.
M

. H
eteny: B

eam
s on elastic foundation
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4.
T.R

.Taucher: Energy principles of structural m
echanics

5.
N

. J. H
off: The analysis of structure

6.
N

orris &
 W

ilbar : Elem
entary  structural analysis

1S FSE5
ADVANCED CO

NCRETE STRUCTURES
N

ote: The candidate should solve tw
o questions out of any three from

 each
section.

SEC
TIO

N
 A

1
R

.C
.C

. Structures by lim
it state m

ethods IS 456-2000.
D

esign of portal and gable fram
es(Sym

m
etric and upto tw

o bay tw
o

storied)
2

Silos and bunkers: lateral pressure as per Johnson’s and A
iry’s

theory, design consideration for square, rectangular and circular
shapes, D

esign of hoppers and supporting structures.
SEC

TIO
N

 B
3

G
rid and coffered floors: general features, analysis of grid floors and

design.
V

irendeel girders: G
eneral features, analysis of  V

irendeel girders.
D

esign of m
em

bers.
.        A

nalysis and D
esign of Elevated reservoir w

ith special reference to
circular and intze tank and staging

N
ote : C

andidate should use the latest IS codes

PR
A

C
TIC

A
L: Practical w

ill be consist  of design and draw
ings based on

above theory

BO
O

K
S:

1.
Purushotham

am
: R

einforced concrete structural elem
ents

2.
P. D

ayaratnam
: D

esign of reinforced concrete structures
3.

A
. K

. Jain: R
einforced concrete (by Lim

it State M
ethod)

4.
N

. K
rishnaraju: Prestress concrete

5.
N

. K
rishnaraju: A

dvanced reinforced concrete design
6.

Shaha &
 K

arve: Lim
it state m

ethod
SEM

ESTER
 : SEC

O
N

D

2S FSE1
       FIN

ITE ELEM
EN

T M
ETH

O
D

SEC
TIO

N
 A

1.
C

ontinuum
 Structures, discretisation, finite elem

ents, nodes,
variational principals,  M

inim
um

 potential theorem
, relation to

Rayleigh- Ritz m
ethod.

2.
Interpolation, Lagrangian, H

erm
itian shape functions, natural

coordinates, area and volum
e coordinates, coordinate and derivative

transform
ation.

3.
2-D

 Plane stress and plane strain analysis, constant strain triangle,
rectangle: 3-D

 analysis, tetrahedral and parallelepiped elem
ents.

4.
A

xi-sym
m

etric solids w
ith axi-sym

m
etric loading, ring elem

ents.
5.

Plate bending elem
ents using thin plate theory, C

1 continuity,
rectangle 12 dof A

CM
, 16 dof Bogner Fox and triangular 9 dof Brazley

elem
ents, general survey of other elem

ents.

SEC
TIO

N
 B

6.
Thin shallow

 shells, rectangle elem
ents, cylindrical shell axi-sym

m
etric

shell w
ith axi-sym

m
etric loading, conical frustum

 elem
ent.

7.
Isoparam

etric elem
ents, plane stress, plane strain and solids,

num
erical integration.

8.
Plate bending elem

ents, C
o continuity, H

inton elem
ent. A

hm
ed shell

elem
ent for general shell analysis.

9.
B

eam
, straight w

ith c1 and C
o continuity, num

erical integration to
cater for m

em
brane, bending and torsion com

bination, cable elem
ents

2D
 and 3D

.
10.

Program
m

ing aspects, geom
etry, connectivity, code num

ber, alternate
data types, half band, data preparation, flow

 chart, typical sub-
routines for assem

bly, shape functions, stiffness m
atrix solution of

equation.

PR
A

C
TIC

A
L:  Practical w

ill consist of assignm
ents based on above theory.

BO
O

K
S:

1.
O

. C
. Zienkiew

icz: Finite Elem
ent M

ethod in Engineering Sciences
(Vol I, II)

2.
C

. S. D
esai, J. F. A

bel: Introduction to the Finite Elem
ent M

ethod
3.

R
. D

. C
ook: C

oncept and A
pplications of Finite Elem

ent A
nalysis

4.
B

athe- W
ilson: N

um
erical M

ethods of Structural A
nalysis

5.
N

. R
. Patw

ardhan: Illustrated Finite Elem
ent M

ethod
6.

R
ockey, Evans, G

riffths, N
ethercoat: The Finite Elem

ent M
ethod a

B
asic Introduction

7.
E. H

inton, D
RJ O

w
en: Finite Elem

ent Program
m

ing, A
cadem

ic Press
8.

C
. S. K

rishnam
oorthy: Finite E

lem
ent A

nalysis T
heory &

Program
m

ing
2S FSE2

A
D

VA
N

C
ED

 D
ESIG

N
 O

F STEEL STR
U

C
TU

R
ES

N
ote: The candidate should solve tw

o questions out of any three from
 each

section.
SEC

TIO
N

 A
1 :

a)
D

esign of Foot B
ridge ( N

-Truss or Pratt)
b)

A
nalysis and design for transm

ission tow
er lines
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2 :
a)

D
esign for self supporting steel chim

neys and its foundations
b)

D
esign of through type truss bridge m

em
ber for dead load and

equivalent  live load including top, bottom
  bracings and portal

bracing
SEC

TIO
N

 B
3 :

D
esign of industrial buildings including gantry girder , gantry

colum
n, design of knee braces

4 :
a)

D
esign of N

orth light trusses and Lattic girder .
             b)

D
esign of elevated rectangular, square pressed steel tanks and

staging
N

ote : C
andidate should use the latest IS codes

PR
A

C
TIC

A
L: Practical w

ill be consist  of design and draw
ings based on

above theory
BO

O
K

S:
1.

R
am

chandra: D
esign of Steel Structures Vol.  I &

 II
2.

ISI H
andbook

3.
M

. R
aghupathi: D

esign of Steel Structures
4.

S. K
. D

uggal: D
esign of steel Structures

5.
Vazirani – R

atw
ani: Steel Structures

6.
A

rya A
jm

ani: Steel Structures
7.

Punm
ia: Steel Structures

2S FSE3
     SR

TU
C

TU
R

A
L D

Y
N

A
M

IC
S

SEC
TIO

N
 A

1.
Single degree freedom

 system
, free vibrations, dam

ped free
vibrations, critical dam

ping, and response, periodic loading
expressed in harm

onics, dynam
ic load factor.

2.
Single degree freedom

 system
, response to im

pulsive loading,
rectangular, triangular pulses, D

uham
el Integral. Response to general

dynam
ic loading, N

um
erical schem

es such as W
ilson-Theta,

N
ew

m
ark-B

eta, constant linear acceleration, tim
e dom

ain and
frequency dom

ain analysis.
3.

M
ulti-degree freedom

 system
, stiffness and flexibility approaches,

Lum
ped-m

ass m
atrix, free vibrations fundam

ental Frequencies and
m

ode shapes, orthogonality of m
odes,num

erical schem
es to find

m
ode shapes and frequencies.

SEC
TIO

N
 B

4.
M

ulti degree freedom
 system

s, response to dynam
ic loading,

Form
ulations of equations of m

otion, norm
al coordinates, m

ode
superposition m

ethod, m
odal m

atrix, num
erical schem

e of W
ilson

and N
ew

m
ark.

5.
D

istributed system
s, free vibrations of uniform

 beam
s,,diffential

equation and Solution boundary conditions, finite difference
solution, finite elem

ent, R
its A

pproach free vibrations of sim
ply

supported plate. (Transverse vibrations)
6.

Structural response to earthquake, w
ind and ground m

otion
characteristics R

esponse spectrum
 design earth quake, IS code

provisions for m
ultistory fram

es.
PR

A
C

TIC
A

L:  Practical w
ill consist of assignm

ents based on above theory.
BO

O
K

S:
1.

R
. W

. C
lough:, J. Penzian: D

ynam
ics of Structures

2.
J. M

. B
iggs: Structural D

ynam
ics

3.
L. S. Jacobsen R

. S. A
rye: Engineering Vibrations

4.
S. P. Tim

oshenkoo: Vibration Problem
s in Engineering

5.
G. B

. W
arburden: The D

ynam
ical B

ehaviour of Structures

2S  FSE4
   PR

ESTR
ESSED

 C
O

N
C

R
ETE

SEC
TIO

N
 – A

1.
A

nalysis and design of single span R
ectangular beam

s including
shear , bond and deflection.

2.
A

nalysis and design of end block.
3.

A
nalysis and design of  I beam

s and com
posite section.

4.
Shear , bond and deflection in prestressed concrete m

em
ber.

5.
A

nalysis and design of continuous beam
s up to tw

o spans linear
transform

ation, concordant cable.

SEC
TIO

N
 – B

6.
D

esign and analysis of prestressed concrete pipes  and circular
tank.

1.
D

esign of poles , dam
s and sleepers.

2.
A

nalysis and design of portal fram
e, single storey and lim

ited to tw
o

bays.
3.

D
esign of prestressed concrete bridges for I.R

.C
. loading or

equivalent uniform
ly  distributed loads.

4.
G

routing of beam
s , fire resistance of beam

s , special problem
s like

stress corrosion , fatigue
under dynam

ic loading etc.

BO
O

K
S RECO

M
M

ENDED:-
1)

N
 . K

rishna R
aju : Prestressed C

oncrete, C
B

S
2)

T. Y. Lin : Prestressed C
oncrete, TM

H
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2S FSE5
       ELEC

TIV
E

(1)  EX
PER

IM
EN

TA
L STR

ESS A
N

A
LY

SIS
SEC

TIO
N

 A

1.
Stress A

nalysis by photo elasticity, Light, polorisation of light , bi-
fringence poloriscope optics of poloriscope , stress optics law

,
isoclinics, isochrom

atics.
2.

2-D
 photoelasticity, C

om
pensators, C

om
pensation techniques,

separation of principal stresses, analytical and experim
ental m

ethods,
typical m

odel studies.
3.

3-D
 techniques, stress freezing and scattered light techniques.

4.
Sress analysis by strain m

easurem
ent, M

echanical, O
ptical,

A
coustical strain gauges, strain gradients.

5.
Electrical resistant strain gauges, various types, m

aterial m
ounting

of gauges, R
osette and R

osette analysis, gauge factor , W
heat stone

bridge , tem
perature com

pensation , strain recording instrum
ents,

bridge configuration and sensitivity
SEC

TIO
N

 B
6.

M
odel A

nalysis – D
irect and indirect m

ethods, prototypes and m
odel

sim
ilarities, dim

ensional analysis, Pie theorem
, influence lines, Beggs

and other deform
eter,

7.
B

rittle coating m
ethod

8.
B

y refringent coating m
ethod

9.
M

oire fringe m
ethod

PR
A

C
TIC

A
L:  Practical w

ill consist of assignm
ents based on above theory.

BO
O

K
S:

1.
Rally-D

ally: Experim
ental Stress A

nalysis
2.

P. H
. A

dam
, R

. C
. D

ove: Experim
ental Stress A

nalysis and M
otion

M
easurem

ents
3.

M
. H

eteny: H
and book of Experim

ental Stress A
nalysis

4.
A

. W
. H

enry: Experim
ental Stress A

nalysis
5.

H
. I. Langhar: D

im
ensional A

nalysis and Theory of M
odels

2S FSE5
     ELEC

TIV
E

(2) STR
U

C
TU

R
A

L STA
BILITY

SEC
TIO

N
 A

1.
C

oncept of stability: stable, unstable and neutral equilibrium
, energy

criteria for   stability and m
ethod of stability analysis.

2.
Elastic buckling of colum

ns, uniform
 and varying section volum

ns,
finite D

ifference m
ethod, R

ayleigh-R
itz  m

ethod.

3.
B

uckling of continuous beam
s.

4.
B

uckling of fram
es, neutral equilibrium

 m
ethod, m

atrix approach,
m

om
ent D

istribution m
ethod.
SEC

TIO
N

 B
5.

Torsional buckling of colum
ns, pure torsion of open sections, torsion-

flexure buckling of sym
m

etric and unsym
m

etric colum
ns (hinged

end only)
6.

Lateral backling of beam
s, thin rectangular and I sections, pure

bending.
7.

B
uckling of thin plate subjected to inplane edge forces, governing

equation, finite difference m
ethod.

PR
A

C
TIC

A
L:  Practical w

ill consist of assignm
ents based on above

theory.
BO

O
K

S:
1.

S. Tim
oshenkoo, J. N

. G
ere: Theory of Elastic Stability

2.
A

lexander C
hajes: Principles of Structural Stability

2S FSE5
      ELEC

TIV
E

(3) SO
IL STR

U
C

TU
R

E IN
TER

A
C

TIO
N

SEC
TIO

N
 A

1
Soil-structure interacting problem

: Soil behavior  foundation behavior,
interface behavior, idealized soil response m

odel ,W
inkler m

odel
,elastic continuum

 m
odel.

2
B

eam
s on elastic foundation: conventional approach  governing

differential equation, finite difference m
ethod, energy approach.

3
Plates on elastic foundation: conventional approach, finite difference
m

ethod and energy m
ethod.

SEC
TIO

N
 B

4
Finite clem

ent m
ethod: Interactive m

ethod, interface line and surface
elem

ents, boundary elem
ents, infinite elem

ents.

5
Program

 organization: discretisation, flow
 charts, data preparation,

typical subroutines.

PR
A

C
TIC

A
L:  Practical w

ill consist of assignm
ents based on above

theory.

BO
O

K
S:

1.
A

.P.S. Salvadory, E. Lsevier: Elastic analysis of soil foundation
interaction

2.
H

eteny: B
eam

s on Elastic Foundation
3.

S. Tim
oshenkoo: Theory of plates and shells



42
43

4.
C

. S. D
esai, J. Y. C

hristian: N
um

erical m
ethods in geotechnical

engineering
5.

B
ow

les: A
nalytical and com

puter m
ethods in foundations

2S FSE5
      ELEC

TIV
E

 (4) EA
RTH

Q
U

A
K

E R
ESISTA

N
T STR

U
C

TU
R

ES
SEC

TIO
N

 A
1.

Interior of earth, Engineering geology of earthquakes, plate tectonics,
faults, seism

ic w
aves, quantification of earthquake, basic geography

&
 techtonic features of India,

2.
M

agnitude, energy, intensity of earthquake, accelerograph,
accelerogram

, w
ave m

easuring instrum
ents, recording and analysis

of earthquake records, characteristics of strong ground m
otions,

determ
ination of m

agnitude, epicenter, epicentral distances, focal
depth

3.
G

uidelines for achieving efficient seism
ic resistant planning &

 design,
I. S., selection of sites, im

portance of architectural features in
earthquake resistant building, continuity of construction, projection
&

 suspended parts, special construction features like separation of
adjoining structure, crum

ple section, stair case etc., geotechnical
design considerations, tw

isting of  building, seism
ic effect on

structure, inertia  forces, horizontal &
 vertical shaking

4.
Indian seism

ic codes, B
ehaviour of m

asonry structure during
earthquake, bands &

 reinforcem
ent in m

asonry building, opening in
w

alls, im
portance of flexible struture, principle of ductile building,

capacity design concept, seism
ic design philosophy for building,

concept of eartquake resistant building
5.

.Introduction of various techniques for reduction of earthquake effect
in building, base isolation seism

ic dam
pers etc

SEC
TIO

N
 B

6.
B

ehavior of R
. C

. building in earthquake, D
esign strategy, Strength,

ductility of reinforced concrete m
em

bers subjected to flexure, axial
loads and shear, detailing of reinforced concrete m

em
bers, beam

s,
colum

n,
7.

B
ehavior of beam

 colum
n joints, D

esign strategy, Strength, ductility
of beam

 colum
n joints, footing for ductile behaviour, codal provisions,

short colum
n behaviour, architectural aspect of shear w

all, ductile
design of shear w

all
8.

Special aspects in m
ultistoried buildings, structural response to

earthquake, analysis of earthquake forces on m
ultistoried fram

e by
I. S. 1893 P-I,

9.
B

ehaviour and design strategy for open ground story, P-delta effect,
effect of soil structure interaction on building response

10.
Study of I. S 1893 Part I to V

 for analysis and ductile design of
structure

Books:
1.

I. S 1893 - 2002 Part I to V
2.

I. S 13920 - 1993
3.

Farzad N
eaim

  : H
andbook on Seism

ic A
nalysis &

 D
esign of Structure

4.
R

. L. W
iegel  : Earthquake Engineering, Prentice H

all Inc
5.

Jam
es L. Stratta  : M

anual of Seism
ic D

esign, Pearson Education
Publication

6.
A

. K
. C

hopra  : D
ynam

ics of Structures.

2S FSE5                                        E
L

E
C

T
IV

E
(5) D

ESIG
N

 O
F EN

V
IR

O
N

M
EN

TA
L STR

U
C

TU
R

E
N

ote: The candidate should solve tw
o questions out of any three from

 each
section.

SEC
TIO

N
 A

1.
A

nalysis and design of Intze type Elevated Service R
eservoirs,

A
nalysis and design of  staging.

2.
D

esign of underground w
ater tanks, sw

im
m

ing pools,
jackw

ell,instaction w
ell.SEC

TIO
N

 B
3.

D
esign of W

ater Treatm
ent Plant unit, aeration tank, clarifloculator,

flash m
ixers.

4.
D

esign of w
ater sum

ps, filters, analysis and design of pipes
*******

SEM
ESTER : TH

IRD
3S FSE1 SEM

IN
A

R
 I

Each student w
ill prepare a sem

inar report on the topic selected in
consultation w

ith the guide. The student w
ill present the m

atter
before interested audience and w

ill answ
er the questions raised by

exam
iners and audience.

3S FSE2 SEM
IN

A
R

 II
Each student w

ill prepare a sem
inar report on the topic of dissertation.

The student w
ill present the m

atter before interested audience and
w

ill answ
er the questions raised by exam

iners and audience.
*******

SEM
ESTER : FO

URTH

4S FSE1  D
ISSER

ATIO
N

Each student w
ill subm

it a dissertation to the U
niversity on a topic

selected in consultation w
ith the guide. The student w

ill present the
m

atter before exam
iners and interested audience and w

ill answ
er the

questions raised by them
.*******
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SY
LLA

BU
S

PR
ESC

R
IBER

D
 FO

R
M

ASTER O
F ENG

INEERING
 (FULL TIM

E)
M

ECH
ANICAL- (CAD/CAM

)
SEM

ESTER-I

1M
C

C
1

      C
O

M
PU

TER
 A

ID
ED

 D
ESIG

N
Section-A

Introduction to com
puter technology, Introduction to C

A
D

 system
s,

Com
puter A

ided D
esign w

orkstation and peripherals, G
raphics input/

output devices
D

esign process and C
A

D
 m

odels: C
om

puters for design, benefits of
CA

D
IC

G
: C

onfiguration of graphic w
orkstations, Vector and R

aster
displays, G

eom
etric m

odeling and transform
ations.

Section-B
CA

D
 softw

are: G
raphics system

 and functions of a graphics package,
G

raphics databases structure and handling, O
perating features,

w
irefram

e, solid and surface m
odeling, approaches to solid m

odeling.
Com

puter aided drafting and docum
entation: Principles and concepts

of autom
ated drafting, drafting packages, Introduction to C

A
D

D
packages like A

utoC
A

D
, SO

LID
W

O
R

K
S, C

ATIA
. G

raphics
standards like G

K
S, PH

IG
S, IG

ES etc

Practical : Five practical based on above syllabus

R
eferences:

1)
C

A
D

/C
A

M
 by G

roover and Zim
m

ers
2)

C
om

puter A
ided D

esign in M
echanical Engineering by V. R

am
am

urti
3)

C
A

D
 by K

rishnam
oorthy and R

ajiv
4)

C
A

D
 Principles and A

pplications by B
arr, K

rim
ger and Lazaer

5)
C

A
D

/C
A

M
 H

andbook by Teicholz

1M
C

C
2

CO
M

PUTER AIDED M
ANUFACTURING

Section-A
N

um
erical control (N

C): Fundam
entals of N

C, m
erits and dem

erits of
N

C
, classification of N

C
 system

s, basic com
ponents of N

C
 system

s,
instructions, N

C
 tape and coding, control units, features of  m

achine
tools and system

 devices.
C

om
puter N

um
erical C

ontrol C
N

C
: Problem

s in conventional N
C

,
N

C
 controller technology, com

puter num
erical control, designing

C
N

C
 system

s. N
C

/C
N

C
 m

achine tools: Types and features, D
D

A
integrator, D

D
A

 hardw
are interpolator, softw

are interpolators,
reference w

ord interpolator, point to point, straight line and
contouring control loops

Section-B
N

C
/C

N
C

 part program
m

ing: Introduction, com
puter-aided part

program
m

ing (A
PT), CN

C part program
m

ing
D

direct num
erical control (D

N
C), Types of D

N
C System

s. com
bined

D
N

C/CN
C system

s,
A

daptive control: A
C

C
 and A

C
O

 system
s, optim

ization of A
C

Practical: Five practical based on above syllabus
R

eferences:
1)

Yoram
 K

oren- C
om

puter control of m
anufacturing, M

cG
raw

 H
ill.

2)
M

ikell P. G
roover- C

A
D

/C
A

M
-Prentice-H

all of India pvt. Ltd.
3)

K
undar T.K

., R
ao P.N

., Tew
ari N

.K
.-N

um
erical control and com

puter
aided m

anufacturing; Tata M
cG

raw
 H

ill.
4)

D
. K

ochan- CA
M

 D
evelopm

ent in com
puter integrated m

anufacturing-
Springer Verlag, Berlin

1M
C

C
3

CO
M

PUTER ASSISTED PRO
DUCTIO

N M
ANAG

EM
ENT

Section-A

C
om

puter aided process planning: A
pproaches to C

A
PP, basic part

representation m
ethods, shape producing capabilities, Process

econom
ics

C
om

puter assisted Q
C

: co-ordinate m
easuring m

achines-
construction and types, autom

ated dim
ensional gauging and in-

process gauging

C
apacity planning: R

oll of capacity planning in m
anufacturing,

planning and control system
s, hierarchy of capacity planning

decisions links to other system
 m

odules, capacity planning and
control techniques.

Section-B

Just in tim
e: JIT in m

anufacturing planning and control, leveling the
production, pull system

 introduction, product and process design,
JIT applications
C

om
puter aided inventory control: C

om
puter aided purchasing

procedure, sim
ulation of inventory problem

s
C

om
puter aided m

aterials m
anagem

ent: M
aterial requirem

ent
planning, com

puter integrated m
aterials m

anagem
ent.

R
eferences:

1)
G

roover M
.P.- A

utom
ation, Production System

s and C
IM

.
2)

D
avid Bedw

orth, M
.R. H

anderson &
 Philip W

ilze- Com
puter Integrated

D
esign and m

anufacturing
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1M
C

C
4                                 M

EC
H

ATR
O

N
IC

S
Section-A

Introduction : Scope, sensors, transducers, selection, contact &
non contact optical types, perform

ance, exam
ples. A

ctuators :
Principal, types-hydraulic, pneum

atic, electrical, contact speed,
m

ultispeed, step and continuous variable, actuators w
ith stepping

m
otors.

C
om

puter process controls : C
om

puter process interface, interface
hardw

are, direct digital control, supervisory com
puter control.

D
esign of m

echatronics elem
ents: M

easuring system
, control

softw
are and user interface, gauging, tool m

onitoring system
, spindle

drives, feed drives, servo principles, configuration C
N

C
 system

s,
interfacing, m

onitoring, diagnostics.

Section-B
A

utom
atic loading and unloading devices, m

agazines, bunkers,
orientors, feeders, separators, etc.
Pneum

atic system
s: different control com

ponents of pneum
atic

system
s and there conversion valves, auxiliary devices,

synchronizing, clam
ping, declam

ping, application to robotics.
H

ydraulic system
s: different control com

ponents of hydraulic
system

s, valves and auxiliary devices, design and analysis of
hydraulic circuits sequencing, synchronizing, pneum

o-hydraulic,
C

N
C

 lubrication, m
achine tool applications.

R
eferences:

1)
M

echatronics by H
M

T
2)

Introduction to M
echatronics and M

easurm
ent System

s by M
ichal

B
. H

istand &
 D

avid G. A
iciatore.

3)
Industrial A

utom
ation by Turgam

, M
ir Publication.

4)
Pneum

atics and H
ydraulics by Stew

art.

1M
C

C
5

    ELEC
TIV

E-I
(1) CO

NCURRENT  ENG
INEERING

Section-A
Introduction : Principles, traditional versus concurrent approach,
schem

es and tools of concurrent engineering, A
pplications of

com
puters in practice of C

E
B

asic process issues : Process m
odels, types, im

portance, relation
betw

een m
odels, specifications, technology, autom

ation and process
im

provem
ent.

C
oncurrent engineering approach in m

anufacturing system
s: System

design procedure, features, assem
bly resource alternatives, tasks

assignm
ents.

Section-B
C

oncurrent autom
ated fabrication system

s : Introduction,
m

ethodology, prelim
inary and details w

ork content analysis, hum
an

resource considerations, ‘Technical Econom
ic’ perform

ance
evaluation.
A

ssem
bly w

ork stations: Strategic issues, technical issues, econom
ic

analysis.
C

ase studies of concurrent engineering practice.

R
eferences:

1)
D

avid Bedw
arth, M

.R. H
anderson &

 Philip W
ilze- Com

puter integrated
D

esign and m
anufacturing.

2)
J.L. N

evines and D
.E. W

hitney-C
oncurrent D

esign of Products and
Processes.

3)
Procedding of the “Sum

m
er school on A

pplication of C
oncurrent

Engineering to Product D
evelopm

ent” at P.S.G.
C

ollege of Technology.

1M
C

C
5

      ELEC
TIV

E-I
(2) ENG

INEERING
 EXPERIM

ENTAL TECH
NIQ

UES
Section-A

G
eneralized m

easuring system
s, different transducers for

m
easurem

ent of different m
echanical param

eters such as thickness
(length), tem

perature, pressure, force, torque, etc., their design
consideration, characteristics, lim

itation and uses.
Interm

ediate stage instrum
entation, Im

pedance m
atching, selection

of interm
ediate instrum

entation equipm
ents.

Term
inating stage devices- characteristics, lim

itations

Section-B

D
ynam

ic response of instrum
ents, Effect of different instrum

ents
used in the m

easuring system
 on the accuracy, sensitivity and

perform
ance of the instrum

ent designed to m
easure a particular

m
echanical param

eter.
Experim

ental planning, parliam
entary, interm

ediate and final stages,
a experim

ental investigations, selection of instrum
ents based on

static, dynam
ic characteristics and allow

able errors, analysis of
experim

ental data, curve fitting, report w
riting.

R
eferences:

1)
Experim

ental m
ethods for engineering by J.P. H

olm
an

2)
M

easurem
ent System

, A
pplication and D

esign by E.D
. D

oeblein



27
28

1M
C

C
5                                       ELEC

TIV
E-I

(3) M
A

N
A

G
EM

EN
T  IN

FO
R

M
ATIO

N
  SY

STEM
S

Section-A
O

bjectives and cost benefits of M
anagem

ent Inform
ation System

s
(M

IS). D
ecision and M

IS. A
 decision environm

ent m
odel, D

ecision
strategies. C

haracteristics of inform
ation: M

easurem
ent and am

ount
of Inform

ation, Inform
ation search, storage and retrieval, Inform

ation
feed back system

s. Planning techniques: Project proposals,  reporting
and controlling, D

eterm
ination for inform

ation needs and sources,
developm

ent of conceptual design, developm
ent of detailed design,

selection of final design, design report, organization for
im

plem
entation, training of operational personnel, form

s and files
for data collection, evaluation control and m

aintenance of inform
ation

system
.

Section-B
C

om
puter B

ased Inform
ation System

, M
IS and C

B
IS fam

ily, M
IS in

total CBIS environm
ent, an M

IS m
odel and dim

ensions of M
IS m

odel,
an overview

 of tele-processing system
(TPS):Techniques for TPS

processing m
odels, M

IS and TPS, decision support system
 : definition

: characteristics of D
SS difference in D

SS and developm
ent of D

SS
and its applications, production of sub-system

s : M
arketing sub-

system
s, finance sub-system

s, personnel sub-system
, office

autom
ation system

 : definition, im
portance, planning and

im
plem

entation of A
utom

ated com
puter based office com

m
unication

system
.

R
eferences:

1)
Essentials of M

IS by K
.C

. Laudon, J.P. Laudon; PH
2)

Strategic M
anagem

ent and M
IS: A

n Integrated A
pproach by W

.
R

obson; Pitm
an Pub.

3)
Inform

ation system
s for M

anagers by G.W
.R

eynolds; W
est Pub.

4)
IT for M

anagem
ent by Turban E and M

cLean E; John W
iley Pub.

5)
Foundations of Inform

ation system
s by Zw

ass V; Irw
in/ M

cG
raw

 H
ill

SEM
ESTER-II

2M
C

C
1

       FIN
ITE ELEM

EN
T A

N
A

LY
SIS

Section-A
Introduction: D

iscretization, going from
 part to w

hole approach,
C

onventional N
um

erical m
ethods- finite difference m

ethod , m
ethod

of least squares Ritz m
ethod, boundary value problem

s, displacem
ent

m
ethod, the equilibrium

 m
ethod, the m

ix m
ethod of solid m

echanics,
Finite elem

ent form
ulation, variational m

ethods.
Finite Elem

ents- types: triangular, rectangular, quadrilateral, sector
curved, isoparam

etric elem
ents

G
eneral procedure of FEM

: D
iscretization, elem

ent shapes,
interpolation functions, shape functions, elem

ent stiffness m
atrix,

global stiffness m
atrix, application of boundary conditions, solutions.

Section-B
FEA

 of 2-D
 single variable problem

s, application of H
eat transfer,

fulid m
echanics, solid m

echanism
s, plane elasticity, analysis of

structural vibrations
A

pplications: Free vibration of thin plates, cylindrical shells, transient
heat conduction, torsion of prism

atic shafts, m
otion of fluid in flexible

container, flow
 of ideal fluids, viscous fluids, sheep structures.

Softw
ares in FEM

: Introduction and study of FEM
 packages like

A
SK

A
, SA

P, N
A

STRA
N

, A
N

SY
S, CO

SM
O

S, N
ISA

, A
N

ID
A

Practical: Five practical based on above syllabus
R

eferences:
1)

Introduction to Finite Elem
ent M

ethods by C
.S. D

esai &
 J.F. A

bel.
2)

C
oncept and application of Finite elem

ent analysis by R
obert C

ook.
3)

Finite elem
ent analysis by C

.S. K
rishnam

oorthy.
4)

Finite elem
ent m

ethods by J.N
. R

eddy.

2M
C

C
2

          SIM
U

LATIO
N

 TH
EO

RY A
N

D
 A

PPLIC
ATIO

N
S

Section-A

System
 m

odels and studies: C
oncepts of a system

, system
environm

ent, stochastic activities, continuous and discrete system
s,

system
 m

odeling, types of m
odels, principles used in m

odeling, sub-
system

s, types of system
 studies.

System
 sim

ulation: The techniques of sim
ulation, M

onte C
arlo

m
ethod, com

parison of sim
ulation and analytical m

ethods, A
nalog

com
puters and m

ethods, hybrid com
puter, sim

ulators, continuous
system

 sim
ulation languages, system

 dynam
ics, grow

th m
odels,

logistic curves,  m
ulti-segm

ent m
odels, probability concepts in

sim
ulation, system

 sim
ulation, events, representation of tim

e, arrival
pattern.

Section-B
A

nalysis of sim
ulation output : Estim

ation m
ethod, sim

ulation run
statistics, replications of runs, elim

ination of initial bias, batch m
eans,

regenerative techniques, tim
e series analysis, spectral analysis, auto

regression.
A

pplications of sim
ulation in m

anufacturing
Practical : Five practical based on above syllabus

R
eferences:

1)
G

eoffrey G
ordon- System

 Sim
ulation

2)
N

arsingh D
eo- System

 Sim
ulation w

ith D
igital C

om
puters.
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3)
N

aylor T.H
. et. A

l.- C
om

puter Sim
ulation Techniques.

4)
G

ottfried B
.S- Elem

ents of Stochastic Process Sim
ulation

2M
C

C
3

R
O

BO
TIC

S A
N

D
 R

O
BO

T A
PPLIC

ATIO
N

S
Section-A

Introduction: D
efinition, need, robot classification, term

inology and
system

s, benefits and lim
itations.

R
obot system

: R
obot physical configuration, basic robot m

otions,
end effectors w

ork cell control and interlocks.
R

obot sensors: V
ision tactile and proxim

ity, voice, robot control,
kinetics and necessary control system

s.

Section-B
R

obot applications: G
eneral considerations and problem

s, m
aterial

transfer, m
achine loading, w

elding, spray coating, processing
operations, assem

bly, inspection, robo in FM
S and autom

ation.
R

obot arm
 kinem

atics: H
om

ogenous transform
ation m

atrix.
R

eferences:
1)

H
andbook of Industrial robotics.

2)
A

ures R
.U

. &
 M

iller S.M
.- R

obotics applications and social
im

plications.
3)

Tanner W
.R

. – Industrial R
obots Vol.-1 &

 Vol.-2.
4)

G
roover M

.P. and Zim
m

er E.W
.- C

om
puter A

ided D
esign and

M
anufacturing

2M
C

C
4

 IN
D

U
STR

IA
L PR

O
D

U
C

T D
ESIG

N
Section-A

A
n approach to industrial design, Technical requirem

ents, Ergonom
ic

requirem
ents, A

esthetic requirem
ents.

Ergonom
ic and industrial design M

an- M
achine relationship,

A
nthrom

etric data, Ergonom
ical design aspects of M

/c tools testing
M

/cs, Instrum
ents, autom

obile process equipm
ent, etc.

A
esthetic concepts: Concepts of unity, concept of order w

ith variety,
concept of purpose, style and environm

ent, A
esthetic continuity,

proportions, rhythm
, radiance.

Section-B

D
esign for Producibility, design for A

ssem
bly &

 D
isassem

bly, D
esign

for M
aintenance

C
om

puter aided Product D
esign

Industrial D
esign in G

raphics: general design situations, Specifying
design requirem

ents, rating the im
portance of Industrial D

esign.

D
esign &

 developm
ent for G

enerative M
anufacturing Processes.

Product Patenting.

R
eferences:

1)
Industrial D

esign for Engineers by W
.H

. M
ayali.

2)
D

esign Engineering by John D
iw

an .
3)

Problem
s of Product D

esign developm
ent by C.H

earn Bucle Pergam
an

Press.
4)

Product D
esign &

 M
anufacture by John Lindbeck , Prentice H

all
International.

5)
Integrated Product &

 Process D
esign by Edw

ard M
agrab, R

C
 Press.

2M
C

C
5

     ELEC
TIV

E-II
(1) FLEXIBLE M

ANUFACTURING
 SYSTEM

S
Section-A

FM
S an overview

: types and configuration, concept, types of
flexibility and perform

ance m
easures, functions of FM

S, FM
S host

and area controller function distribution.
D

evelopm
ent and im

plem
entation of FM

S: Planning phases,
integration, system

 configuration, FM
S layout, FM

S project
developm

ent steps.

Section-B
A

utom
ated m

aterial handling and storage: Functions- types- analysis
of m

aterial handling equipm
ents design on conveyors and A

G
V

system
s.

A
utom

ated Storages: Storage system
 perform

ance- A
S/RS- carausal

storage system
- W

IP storage system
- interfacing handling, storage

w
ith m

anufacturing.
M

odeling and A
nalysis of FM

S: A
nalytical, heuristic, queuing,

sim
ulation and petrinet m

odeling techniques- scope, applicability
and lim

itations

R
eferences:

1)
G

roover M
.P.- A

utom
ation, Production System

s and C
IM

.
2)

R
anky P.G.- The D

esign and O
peration of FM

S.
3)

Parrish D
.J.- Flexible M

anufacturing.

2M
C

C
5

     ELEC
TIV

E-II
(2) VIRTUAL M

ANUFACTURING
Section-A

V
irtual reality in engineering, rapid prototyping and near net shape

m
anufacturing, visualization, environm

ent construction
technologies, m

odeling technologies, m
etam

odeling, integrated
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infrastructure and architecture, sim
ulation, integration of ligacy data,

m
anufacturing characterization, verification, validation and

m
easurem

ent, w
ork flow, cross functional treads.

Section-B

D
esign centered and production centered V

M
, C

A
D

 data translation,
m

anufacturing resource m
odels for distributed m

anufacturing, design
of production system

s, V
irtual m

anufacturing over IN
TER

N
ET,

IM
A

C
S (interactive m

anufacturability analysis and critiquing
system

), optim
al selection of partner in A

gile M
anufacturing, Virtual

reality m
odeling languages.

R
eferences:

1)
Considine D

.M
. and Considine G.D

. – Standard H
andbook of Industrial

A
utom

ation.
2)

K
usiak A

.- Intelligent M
anufacturing System

s.
3)

Fundam
entals of Industrial A

utom
ation by Turgan.

*****
SEM

ESTER-III
3M

C
C

S
          Sem

inar
Project

SEM
ESTER-IV

4M
CCP

 Project (D
issertation and viva-voce)

*****

SY
LLA

BU
S

PR
ESC

R
IBER

D
 FO

R
M

ASTER O
F ENG

INEERING
 (FULL TIM

E)
DIG

ITAL ELECTRO
NICS

FIRST SEM
ESTER

1UM
EF1/1UM

EP1
M

O
DERN ELECTRO

NIC DESIG
N TECH

NIQ
UES

Section - A
U

N
IT I :

M
ethods of solution of netw

ork, N
etw

ork equations and
form

ulations, D
C

 , A
C

 and transient analysis of netw
orks,

Sim
ulation exam

ples using Spice or other relevant packages.

UNIT II :
Types of m

odeling , M
odels of diode, B

JT and FET, D
esign

and sim
ulation of Logic circuits and analog circuits,

Sensitivity and optim
ization of netw

orks and functions.

Section - B
UNIT III :

Features, levels of abstraction, elem
ents, sim

ulation process,
types of sim

ulators, FSM
 m

odeling, test benches, generics
&

 attributes, synthesis tools features &
 optim

ization in
V

H
D

L, Synthesis guidelines, Tim
ing issues : term

inology,
flow

 diagram
, clock, gated clock, setup &

 hold tim
e, violation,

m
etastability, static &

 dynam
ic tim

ing analysis.

UNIT IV
 :

CM
O

S &
 Bi-CM

O
S logic fam

ilies &
 PLD

 architecture, Pow
er

dissipation, noise and ESD
 issues, clock distribution, signal

connections, synchronous and asynchronous design
features, and m

em
ory system

 design. C
lassification of C

PLD
architecture, CPLD

 9500 series, X
ilinx FPG

A
 –X

C4000 series,
designing steps in A

SIC
.

R
ecom

m
ended Books :

1.
C

om
puter m

ethods for circuit A
nalysis and D

esign – L. V
lach  &

 K
.

Singhal

2.
Com

puter A
ided A

nalysis and D
esign of Electronic Circuits – G

rim
blay

J.B.

3.
Jam

es E. B
uchanan B

icm
os – C

M
O

S System
 design – M

cG
raw

 H
ill

4.
V

H
D

L  - D
ouglas Perry,  M

cG
raw

 H
ill Publication

5.
U

sing Testbenches-  Janic B
ergerson

6.
V

H
D

L M
odeling for D

igital D
esign Synthesis.-  Yu. C

hin H
su, K

. Tsai
K

luw
er publishers.

7.
X

ilinx PLD
 data m

anual
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1UM
EF2/1UM

EP2
  EM

BED
D

ED
  SY

STEM
  D

ESIG
N

Section - A

U
nit I :

Processing &
 M

em
ory O

rganization: 16/32 bit em
bedded

processors (A
tm

el 90SX
X

 series/A
RM

 m
ake 16 series), Serial/

parallel port interfacing and drivers, D
M

A
 &

 high speed I/O
interfacing, M

em
ory selection for em

bedded system
s.

U
nit II :

Program
m

ing C
oncepts: A

ssem
bly, C and C++ program

m
ing,

C
alling assem

bly routines in H
LL, Interrupt handling in C

++,
Interrupt latency, M

em
ory m

anagem
ent, A

llocation of m
em

ory
to program

 segm
ents and blocks, M

em
ory m

aps.

Section - B

U
nit III :

M
ultiprocessor Scheduling: M

odel of m
ultiprocessor and

distributed system
s, M

ultiprocessor priority ceiling protocol,
Elem

ents of scheduling algorithm
s for end-to-end periodic

tasks, Schedulability of fixed priority end-to-end periodic
tasks, End to end tasks in heterogeneous system

s.

U
nit IV

 :
R

eal Tim
e System

s: Characterizing real tim
e system

s &
 tasks,

Perform
ance m

easures, Estim
ating program

 runtim
es, Task

assignm
ent &

 scheduling, R
eal tim

e operating system
s

(RTO
S), Task m

anagem
ent, R

ace condition, Inter-task
com

m
unication, Im

plem
entation aspects and estim

ation
m

odeling in em
bedded system

s, Validation and debugging
of em

bedded system
s, R

eal tim
e com

m
unication, H

ardw
are-

softw
are co-design in an em

bedded system
, A

pplications of
real tim

e system
s.

Book R
ecom

m
ended :

01)
R

eal-Tim
e System

s by K
rishna &

 Shin (M
cG

raw
 H

ill International)

02)
Em

bedded System
s by Rajkam

al (Tata M
cG

raw
 H

ill)

03)
Em

bedded M
icrocom

puter System
s by Valvano (Thom

son D
elm

ar
Publishing)

04)
A

tm
el/A

R
M

 D
ata B

ooks

05)
Em

bedded R
ealtim

e System
s Program

m
ing by lyer &

 G
upta (Tata

M
cG

raw
 H

ill)

06)
Fundam

entals of Em
bedded Softw

are by Lew
is D

aniel (Prentice H
all

India)

07)
R

eal Tim
e System

s by Jane Liu (Pearson India low
 cost edition)

1UM
EF3/2UM

EP1 DIG
ITAL  CO

M
M

UNICATIO
N  TECH

NIQ
UES

Section – A
U

nit I:
B

aseband and B
andpass D

igital Transm
ission: B

aseband
m

odulation, C
orrelative coding, D

etection of binary signals
in G

aussian N
oise, ISI, Eye pattern and equalization,

B
andpass m

odulation techniques, coherent and noncoherent
detection of signals in G

aussian noise, error perform
ance for

binary and M
-ary signals.

U
nit II:

E
rror C

ontrol C
oding: Linear block codes, error detecting

and correcting capability, cyclic codes, convolutional codes,
properties of convolutional codes, Viterbi decoding algorithm

,
Turbo code concepts, Trellis codes.

Section – B
Unit III:

Synchronization, M
ultiplexing and M

ultiple A
ccess: Carrier

and Sym
bol synchronization, Frequency D

ivision
M

ultiplexing/M
ultiple A

ccess, Tim
e D

ivision M
ultiplexing/

M
ultiple A

ccess, perform
ance com

parison of FD
M

A
 &

TD
M

A
, C

ode D
ivision M

ultiple A
ccess, capacity of m

ultiple
access m

ethods, A
ccess algorithm

s: A
LO

H
A

, Slotted
A

LO
H

A
, R

eservation A
LO

H
A

, C
arrier sense system

s and
protocols.

Unit IV
:

Spread Spectrum
 Techniques: M

odel of spread spectrum
digital com

m
unication system

, direct sequence spread
spectrum

 system
, frequency hopped spread spectrum

system
, generation of PN

 sequences, synchronization of
spread spectrum

 system
s.

Books R
ecom

m
ended :

1.
J. G. Proakis, “D

igital Com
m

unications”, Fourth Edition, M
cG

raw
 H

ill
Inc.

2.
B

ernard Sklar, “D
igital C

om
m

unications: Fundam
entals and

A
pplications”, Second Edition, Pearson Education  A

sia (LPE)
3.

Sim
on H

aykin, “D
igital C

om
m

unications”, John W
iley and Sons

4.
K

 Sam
 Shanm

ugam
, “D

igital C
om

m
unications”, John W

iley and Sons
1U

M
EF4/1U

M
EP3   D

IG
ITA

L  SIG
N

A
L  PR

O
C

ESSIN
G

A
N

D
  A

PPLIC
ATIO

N
S

Section - A
U

nit N
o. I  :

R
epresentation of determ

inistic signals, orthogonal
representation of signals.  D

im
ensionality of signals spaces,

construction of orthogonal basis functions.  Tim
e bandw

idth
relationship : R

M
S duration and bandw

idth, uncertainty
relations.
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U
nit N

o. II  :
Introduction : R

eview
 of D

iscrete tim
e signals and system

s,
D

ifferent transform
s, use of D

FT in linear filtering, filtering of
long data sequences,  A

lgorithm
 for convolution and D

FT.
Section - B

U
nit N

o. III :
LS and LM

S, spectral estim
ation, adaptive filters D

SP
A

lgorithm
, M

ultirate D
igital Signal Processing and its

applications.
U

nit N
o. IV

 :
Issues involved in D

SP processor design, A
rchitecture and

applications of TM
S 320 C

6X
X

, M
ultiprocessing w

ith  D
SP

processors, A
pplications of D

SP to speech &
 radar signal

processing,
Books recom

m
ended :

1)
A

dvanced D
igital Signal Processing, Proakis, M

cM
illan

2)
D

iscrete tim
e Signal Processing, A

.V. O
ppenheim

 and Schafer, PH
I,

1989

3)
D

igital Signal Processing – Principles, A
lgorithm

s and A
pplications,

John G. Proakis, PH
I, 1997

4)
D

igital Signal Processing, S.K
. M

itra, TM
H

(2nd Edition)

5)
Texas Instrum

ents A
pplication reports

6)
A

daptive Filter Theory, Sim
on H

aylein Jhon W
iley

7)
Theory and A

pplications of D
igital Signal Processing by R

abiner &
G

old, Prentice -H
all.

1U
M

EF5/2U
M

EP2    D
IG

ITA
L IN

STR
U

M
EN

TATIO
N

Section - A
U

N
IT- I :

D
igital tim

e m
easurem

ent techniques :
Vernier technique for sm

all tim
e interval m

easurem
ent,

M
easurem

ent of  periodic tim
e, M

easurem
ent of phase,

capacitance, quality factor, tim
e constant and decibel.

D
igital frequency m

easurem
ent techniques:

M
easurem

ent of  ratio, product and difference betw
een tw

o
frequencies,  H

igh frequency m
easurem

ent, Peak frequency
m

easurem
ent, Fast low

 frequency m
easurem

ent, Tim
e

reciprocating circuit.
U

N
IT - II :

Electronic instrum
ents for signal analysis :

Signal A
nalysers :

Spectrum
 analyzer, N

etw
ork analyzer, W

ave analyzer,
D

istortion   analyzer,
Logic analyzer, Protocol analyzer.

A
utom

ated M
easurem

ent System
s:

N
eed and requirem

ent of A
utom

atic test equipm
ent(ATE),

C
om

puter based &
 com

puter controlled ATE sw
itches in

A
D

TE, ATE for PCB, Com
ponent testing. IEEE –488 electronic

instrum
ent B

us standard, Field bus application,

Instrum
entation in a H

azardous area.

Section – B
UNIT-III:

M
icrocontroller and PC

 Based D
ata acquisition system

 :
D

ata acquisition system
 :Introduction to sm

art sensors,
digital sensors, C

ase studies of  real tim
e PC

 based
instrum

entation system
, V

irtual instrum
ents, Intelligent

instrum
ent and role of softw

are.

C
om

puter control: H
ierarchy of com

puter control for industry,
D

irect digital control, D
istributed com

puter control: System
architecture and im

plem
entation concepts, buses &

com
m

unication netw
orks of D

C
C

S, SC
A

D
A

 system
.

UNIT-IV:
A

dvanced m
edical instrum

entation System
s :

M
icroprocessor 

interfacing 
and 

com
puter 

based
instrum

entation, R
eal tim

e digital conditioning of m
onitored

bio-m
edical signals such as EEG, ECG, EM

G.

Intelligent controllers :
Program

m
able logic controllers, PL

C
 program

m
ing

techniques, fuzzy logic controllers, N
eural netw

ork
controllers.

Books recom
m

ended :
1)

Electronic Instrum
ents H

andbook (3/e), 1997 by C
lyde E. C

oom
bs,

M
cG

raw
 H

ill International

2)
A

pplied Electronic Instrum
entation and M

easurem
ent, 1992 by

M
cLachlan &

 B
uchla, Prentice H

all International

3)
D

igital M
easurem

ent Techniques, 1996 by T. S. R
athore, N

arosa
Publishers, N

ew
 D

elhi

4)
Sensors &

 Signal C
onditioning, (2/e) 1994 by Pallas A

reny and
W

ebster, J.W
iley &

 sons

5)
Instrum

entation &
 Process, C

ritis Johnson

6)
K

handpur R
.S., H

andbook of B
io-m

edical Instr0um
entation (3/e)
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SEC
O

N
D

  SEM
ESTER

2U
M

EF1/ 3U
M

EP1      D
IG

ITA
L  IM

A
G

E  PR
O

C
ESSIN

G

U
nit N

o. (I)       :
D

igital Im
age fundam

entals : B
asic Im

age Processing
steps, im

age acquisition, presentation of gray scale and
m

odeling.  H
um

an visual perception, sam
pling    and quan-

tization, basic relationships betw
een pixels.  H

istogram
analysis and  equalization.

U
nit N

o.(II)      :
Im

age transform
s: Fourier transform

s, D
FT, Properties of

2D
 Fourier  transform

s and FFT.  O
rthogonal and U

nitary
transform

s, Sine, C
osine,

H
artley, H

adam
ard, H

arr, Slant and K
L transform

s.  Im
age

enhancem
ent: B

asic concept, Point processing m
ethods,

Spatial filtering and frequency dom
ain m

ethods, Pseudo
C

olor and full colour im
age processing.

U
nit N

o. (III)    :
Im

age restoration : D
egradation m

odels, algebraic resto-
ration techniques, M

ean square error restoration, Least
square error restoration, constraint least square error,
R

estoration 
by 

singular 
value 

decom
position.

H
om

ospheric filtering.  Inverse &
 W

iener filtering, G
eo-

m
etric transform

ation.  Im
age com

pression m
ethods –

(Lossy : Block truncation &
 vector quantization) (Lossless

: H
uffm

an coding, R
un length coding &

 B
lock coding)

Transform
 coding and H

ybrid m
ethods.

U
nit N

o. (IV
)   :

Im
age segm

entation : D
etection of discontinuities, Edge

linking and  boundary detection, thresholding, region ori-
ented segm

entation.  Im
age  representation Schem

es.
B

oundary descriptors, regional descriptors.
M

orphological Techniques, O
bject/pattern recognition

and interpretation m
ethods.

Book(s)R
ecom

m
ended :

1)
“D

igital Im
age Processing” : R

. C
. G

onzalez &
 W

oods – A
ddison

W
esley IIIrd Ed.

2)
“Fundam

entals of D
igital Im

age Processing” by A
. K

. Jain – Prentice
H

all Inc.
3)

“D
igital Im

age Processing &
 C

om
puter vision : A

n introduction to
theory &

  Im
plem

entation” by R
obert Jschalkoff – John w

iley &
 Sons

Inc.
4)

“D
igital Im

age Processing” by K
. R

. C
astlem

an – PH
I

5)
“D

igital Im
age Processing” by W

. K
. Pratt.(3 Ed.) John.W

iley.
6)

“D
igital Im

age Processing &
 A

nalysis” by B
. C

handa and
D

.M
ujum

dar.-PH
I, N

ew
  D

elhi, 2000.

2UM
EF2/ 3UM

EP2
VLSI DESIG

N TECH
NO

LO
G

Y

U
nit I

:
A

SIC
 C

O
N

STR
U

C
TIO

N
 A

N
D

 C
M

O
S D

ESIG
N

 :
Physical D

esign; C
A

D
 Tools, System

 Partitioning,
E

stim
ating A

SIC
 size, Pow

er dissipation, FPG
A

partitioning m
ethods, C

M
O

S system
s D

esign and D
esign

M
ethods, C

M
O

S Testing, C
M

O
S Subsystem

s D
esign.

U
nit II

:
Floorplanning ,Placem

ent &
 R

outing :
Floorplanning ,Placem

ent Physical design flow
;

Inform
ation Form

ats; global routing, detailed routing;
special routing; circuit extraction and D

R
C

U
nit – III

:
A

nalog Integrated C
ircuit D

esign U
sing C

M
O

S :
A

nalog IC
 D

esign, O
peration A

m
plifier, C

om
parator

Sw
itch C

apacitor, D
igital-A

nalog and A
nalog-D

igital
C

onverters
U

nit – IV
:

The D
esign of C

M
O

S R
.F. Integrated C

ircuits:
H

igh frequency am
plifier, M

ixer, R
.F. Pow

er am
plifier,

Phase-Locked Loops.
Books  R

ecom
m

ended :
1)

“A
pplication specific IC

”, M
ichael John sebastiab sm

ith A
ddison

W
esley publication.

2)
“V

LSI D
igital signal processing system

s D
esign &

 Im
plem

entation “
K

. K
.  Parhi; John W

iley &
 Sons

3)
“Principles of C

M
O

S V
LSI D

esign “ N
eil W

este and Eshraghian
(Second Edition) Pearson Education A

sia (A
ddison – W

esley
Publication C

om
pany

4)
Phillip E. A

llen and D
ouglas R. H

olberg, CM
O

S A
nalog Circuit D

esign,
2

nd ed. N
ew

 York : O
xford U

niversity Press, 2004
5)

T
hom

as H
. L

ee, T
he D

esign of C
M

O
S R

adio – Frequency
Integrated C

ircuit, C
am

bridge  U
niversity Press

2U
M

EF3 / 4U
M

EP1     A
D

VA
N

C
E C

O
M

PU
TER

 N
ETW

O
R

K
S

AND PRO
G

RAM
M

ING
U

nit – I
:

R
eview

 of com
puter netw

orking concepts
Topology, LA

N
, W

A
N

, M
A

N
, Internet, O

SI/ISO
, TC

P/IP
reference m

odels, Point to point protocols. A
R

Q
:

R
etransm

ission strategies. Functional elem
ents :

M
ultiplexing, Sw

itching , N
etw

orks M
anagem

ent &
 traffic

controls. D
elay m

odels in D
ata N

etw
orks Sw

itching
techniques: Perform

ance m
easures &

 architectural issues.
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U
nit – II

:
Internetw

orking
TCP/IP Internet architecture, IPV

4, IPV
6, IP addressing &

related issues, IP address resolution techniques (A
R

P).
IP datagram

 &
 forw

arding,  routing algorithm
s.

U
nit – III

:
M

ultiple access techniques
A

LO
H

A
, C

SM
A

, C
SM

A
/C

D
, C

SM
A

/C
A

, C
D

M
A

,
O

FD
M

, D
elay throughput characteristics, W

LA
N

-
Protocols, m

ultiple access, A
d-hoc netw

orks, B
luetooth

Specifications, W
A

P.

U
nit – IV

N
etw

ork security issues
C

iphers, D
ES, Public key cryptography, R

A
S algorithm

,
D

igital W
aterm

arking, A
ttacks and C

ounter M
easures ,

Service A
uthentication Proform

a.

Books recom
m

ended :
1)

“D
ata N

etw
orks” D

im
itri Bertisekas &

 Robert G
allager, PH

I
2)

“Local A
rea N

etw
orks”, G

erd E K
ieser – M

c-G
raw

-H
ill

3)
 “C

om
puter N

etw
orks and Internetw

orking”D
.E.C

om
er, Pearson

Education
4)

“Cryptography and N
etw

ork Security: Principles and Practice”,W
illiam

Stallings, Pearson Education
5)

“G
SM

, C
D

M
A

 and 3G
 System

s” , Steele,, W
iely Students Edition

6)
“Com

m
unication N

etw
orking” A

n analytical approach”  A
nurag kum

ar,
D

. M
anjunath &

 Joy K
uri– M

orgn – K
aufm

ann publishers

2U
M

EF4/4U
M

EP2      A
RTIFIC

IA
L  IN

TELLIG
EN

T  SY
STEM

U
nit N

o. I
:

Fuzzy set Theory, Introduction to Fuzzy sets, Fuzzy
relation, M

em
bership  functions, fuzzification,

defuzzification, fuzzy logic, fuzzy rule based system
 fuzzy

inference system
.

U
nit N

o. II
:

Fuzzy D
ecision M

aking, Fuzzy m
odeling, A

daptive neuro
fuzzy inference system

, cognitive neurofuzzy m
odelling,

N
euro fuzzy control, A

pplication of neuro fuzzy control
U

nit N
o. III

:
Fundam

ental of A
rtificial  N

eural N
etw

ork : A
rtificial

N
euron m

odel. Learning   process, Single layer and
m

ultilayer feed forw
ard netw

ork, training by back
propagation, H

op-field m
odel basic concept of

bidirectional associative m
em

ory, self organization m
ap,

optim
ization m

odel.

U
nit N

o. IV
:

R
ecurrent N

etw
orks, H

am
m

ing N
et and M

A
X

N
ET,

Feature m
apping, counter propagation netw

orks, cluster
discovery N

etw
ork (A

RT), A
pplications of N

eural N
etw

ork
Characters Recognition N

etw
ork, N

eural N
etw

ork control
A

pplication, N
etw

ork for Robot kinem
atics, H

and w
ritten

N
um

eral recognition.
Books R

ecom
m

ended :
1)

“N
eural N

etw
orks in Com

puter Intelligence”, Lim
in Fu , M

cG
raw

 H
ill

Inc., 1994.
2)

“N
eural N

etw
ork Fundam

entals”, N
. K

. B
ose, P. Lling ,  M

cG
raw

 H
ill.

3)
“A

rtificial N
eural N

etw
orks”, Zurada

4)
“ Fuzzy Logic w

ith Engg. A
pplications”, Tim

othy J. R
oss ,M

cG
raw

H
ill.

5)
“N

euro Fuzzy and Soft com
puting”, Jang, Sun, M

ezutani
6)

“Fuzzy Engineering”, B
art K

asko, PH
I

7)
“N

eural N
etw

orks”, S. H
ykin ,Pearson Education.

2U
M

EF5/ 4U
M

EP3
PARALLEL CO

M
PUTING

U
nit N

o. I
:

Introduction
Parallel C

om
puter m

odels, Flynn’s classification, system
attributes, m

ultiprocessor and m
ulticom

puters, conditions
of parallelism

, program
 partitioning and scheduling,

program
 flow

 m
echanism

s, perform
ance m

etrics and
m

easures, parallel processing applications, speed up
perform

ance law
s.

U
nit N

o. II
:

Pipelining and superscalar Techniques
Linear and nonlinear pipeline processors, reservation and
latency analysis, collision free scheduling, instruction
pipeline design, arithm

etic pipeline design, super scalar
and super pipeline design.

U
nit N

o. III
:

Parallel and scalable architectures
M

ultiprocessor, m
ulticom

puters, m
ultivector  and SIM

D
com

puters, scalable, m
ultithread and dataflow

architecture.
U

nit N
o. IV

:
Parallel Program

 D
evelopm

ent and Environm
ent

Program
m

ing Parallel C
om

puters, Parallel Program
m

ing
environm

ents, Synchronization and m
ultiprocessing

m
odes, m

ultitasking,. M
icrotasking , autotasking, shared

variable program
 structure, sem

aphores and applications,
m

essage passing program
 developm

ent, control
decom

position techniques, heterogeneous processing.
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Book R
ecom

m
ended :

1)
“A

dvanced C
om

puter A
rchitecture”, K

ai H
w

ang, Parallelism
,

Scalability, Program
m

ability”, M
cG

raw
 H

ill Inc. Ed. 1993.
2)

“Elem
ents of Parallel Com

puting”, V. Rajaram
an , PH

I, 1990
3)

“C
om

puter A
rchitecture and Parallel Processing”, K

ai H
w

ang, F. A
.

Briggs,  M
cG

raw
 H

ill, 1985
4)

“Com
puter organization &

 A
rchitecture”,W

illiam
 Stallings, PH

I, N
ew

D
elhi, 6

th edition.
5)

“K
alsuk’A

dvanced com
puter A

rchitectures”, D
ezso’Sim

a, Terence
Fountain &

  Peter Pearson’s Edation. (2
nd Edition)

6)
“Parallel Processing for Supercom

puters and A
I”, H

w
ang and D

egroot
(Eds) M

cG
raw

 H
ill.

2U
M

E
F

6
L

ab.-III(based on  1U
M

E
F

4 &
 2U

M
E

F
1)

2U
M

E
F

7
L

ab.-IV
 (based on 2U

M
E

F
2)

T
H

IR
D

 SE
M

E
ST

E
R

3U
M

E
F

1
Sem

inar on special topic

3U
M

E
F

2
Sem

inar on proposed topic of D
issertaion

F
O

U
R

T
H

 SE
M

E
ST

E
R

4U
M

E
F

1
Sem

inar after com
pletion of dissertation

4U
M

E
F

2
D

issertation &
 V

iva voce

*******

SY
LLA

BU
S

PR
ESC

R
IBER

D
 FO

R
M

ASTER O
F ENG

INEERING
 (FULL TIM

E)
ELECTRICAL ENG

INEERING
(ELECTRICAL PO

W
ER SYSTEM

 )
SEM

ESTER
 : FIR

ST
1 SE

PS 1
          PO

W
ER

 SY
STEM

 O
PTIM

IZATIO
N

SECTIO
N-A

1)
Introduction to optim

ization and classical optim
ization

techniques
2)

Linear Program
m

ing :
Standard form

, geom
etry of LPP, Sim

plex M
ethod pf solving

LPP, revised sim
plex m

ethod, duality, decom
position principle,

and transportation problem
.

3)
N

on-Linear Problem
 (N

LP) :
O

ne dim
ensional m

ethods, Elim
ination m

ethods, Interpolation
m

ethods
4)

N
on-Linear Program

m
ing(N

LP):
U

nconstrained optim
ization techniques-D

irect search and
D

escent m
ethods, constrained optim

ization techniques, direct
and indirect m

ethods
Section-B

5)
D

ynam
ic Program

m
ing:

M
ultistage decision processes, concept of sub-optim

ization
and principle of optim

ality, conversion of final value problem
into an initial value problem

.
6)

CPM
 and PERT

7)
G

enetic A
lgorithm

:
Introduction to genetic A

lgorithm
, w

orking principle, coding
of variables, fitness function. G

A
 operators; Sim

ilarities and
differences betw

een G
as and traditional m

ethods;
U

nconstrained and constrained optim
ization using G

enetic
A

lgorithm
, real coded gas, A

dvanced G
as, global optim

ization
using G

A
.

8)
A

pplications to Pow
er system

:
Econom

ic Load D
ispatch in therm

al and H
udro-therm

al system
using G

A
 and classical optim

ization techniques, U
nit

com
m

itm
ent problem

, reactive pow
er optim

ization. optim
al

pow
er flow

, LPP and N
LP techniques to O

ptim
al flow

problem
s.
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R
eferences:

1.
"O

ptim
ization - Theory and A

pplications", S.S.R
ao, W

iley-Eastern
Lim

ited

2.
"Introduction of Linear and N

on-Linear Program
m

ing ", D
avid G.

Luenberger, W
esley Publishing C

om
pany

3.
"C

om
putational m

ethods in O
ptim

ization ", Polak, A
cadem

ic Press

4.
"O

ptim
ization Theory w

ith A
pplications" Pierre D

.A
., W

iley
Publications

5.
"O

ptim
ization for Engineering D

esign: A
lgorithm

s and Exam
ples",

K
alyanm

oy deb, PH
I Publication

6.
"G

enetic A
lgorithm

 in Search O
ptim

ization and M
achine Learning ",

D
.E. G

oldberg, A
ddision-W

esley Publication, 1989

7.
"A

dvanced Pow
er System

 A
nalysis and D

ynam
ics " L.P. Singh, W

iley
Eastern Lim

ited.

8.
"Pow

er System
 A

nalysis ", H
adi Saadat, TM

H
 Publication.

9.
" Electrical Energy System

 : A
n Introduction ". O

lle I.Elew
gerd, TM

H
Publication, N

ew
 D

elhi.

1 SEPS 2
G

EN
ER

ATIO
N

 PLA
N

N
IN

G
 A

N
D

 LO
A

D
 D

ISPATC
H

SEC
TIO

N
 - A

G
eneration-

Fossil fules, H
ydropow

er and N
uclear pow

er generation
system

s. C
hronological Load C

urves, Pow
er duration curve,

Integrated duration curve, H
ydrography, Flow

 duration curve,
M

ass curve for H
ydro Pow

er generations. C
o-ordination of

steam
, H

ydro and N
uclear pow

er stations. O
ptim

um
G

eneration allocation-Line losses neglected and including
the effect of transm

ission losses for therm
al pow

er
generations. Long range and short range H

ydro generation
scheduling. The short term

 and long term
 H

ydro-therm
al

scheduling of generation.

Load Forecasting &
 G

eneration Planning - Classification of
loads -Load forecasting m

ethodology-Energy forecasting-
peak dem

and forecasting-W
eather sensitive and N

on-w
eather

sensitive forecasting - Total forcast - A
nnual   and M

onthly
peak dem

and forecast.

SEC
TIO

N
-B

G
eneration system

 cost analysis:
C

ost analysis -capacity cost, production cost.

Production analysis-production costing, production analysis
involving nuclear unit, production analysis involving hydro
unit.

Fuel inventories-energy transaction and off-peak energy
utilization.

G
eneration System

 R
eliability A

nalysis - probabilistic
generating U

nit-M
odel and Load m

odel, effective load-
R

eliability analysis for isolated system
-Interconnected

system
-R

eliability analysis of interconnected system
.

L
oad dispatch &

 System
 C

om
m

unication - C
onsideration

for centralized control of system
 operations. R

equirem
ents

of the central load dispatch centre.

Telem
entry-R

em
ote control and data transm

ission, etc.

Pow
er system

 reform
s, deregulation of electric utilities, energy

m
anagem

ent &
 conservation.

REFERENCES :
1)

Pow
er System

 Planning - R.L. Sullivan, M
cG

raw
 H

ill.

2)
Econom

ic C
ontrol of Interconnected System

 -K
irchm

ayers, L.K
.,John

W
iley and Sons, N

ew
 York.

3)
G

eneration of Electrical Energy - B.R. G
upta, Euresia Publishing H

ouse
Pvt., Ltd., N

ew
 D

elhi.

4)
Pow

er System
 R

estructing and D
eregulation - by Loi Lei Lai

5)
R

estructed Electrical Pow
er  System

s - by M
oham

m
ad Shahidehopur,

M
uw

affaq A
lom

oush.

6)
Privatization, Restructing, and Regulation of N

etw
ork U

tilities (W
alras-

Pareto Lectures) : by D
avid M

. N
ew

bery.

7)
Pow

er to the People : Electric Pow
er D

eregulation : A
n Expose : Jack

D
uckw

orth

8)
U

nderstanding E
lectric U

tilities and D
e-R

egulation (Pow
er

Engineering) : by Lorrin Philipson, et al

9)
Pow

er G
eneration, O

pearion and C
ontrol : A

.J. W
ood and B

.F.
W

ollenberg:, John W
iley 1996

10)
U

nderstanding E
lectric U

tilities and D
e-R

egulation (Pow
er

Engineering) : by Lorrin Philipson, H
. Lee W

illis, Lorrion Philipson

11)
The End of a N

atural M
onopoly : D

eregulation and C
om

petition in
the Electric Pow

er Industry : by P.Z.G
rossm

an, D
.H

. C
ole, P.Z.

G
rossm

an, D
.H

. Cole
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1SEPS 3
M

IC
R

O
PR

O
C

ESSO
R

 A
N

D
 M

IC
R

O
C

O
N

TR
O

LLER
SEC

TIO
N

 - A
O

verview
 of Intel 8085 m

icroprocessor.

8086 : A
rchitecture, instruction including I/O

 instructions,
bus tim

ing diagram
, interrupt structure, ISR

 m
inim

um
 and

m
axim

um
 m

ode, A
ssem

bly Language Program
m

ing.

H
ardw

are and Softw
are debugging aids: 1 Pass and 2 Pass

assem
blers, cross assem

plers, circuit em
ulators, sim

ulators,
linkers, loaders, com

piler, cross com
piler, logic analyzers.

Types of interfacing devices

SEC
TIO

N
 B

8051 A
rchitecture : 8051 M

icrocontroller H
ardw

are, Input/
O

utput Pins, ports, and circuits, External M
em

ory, C
ounter

and Tim
ers, Serial D

ata input/output, Interrupts
A

ssem
bly language program

m
ing concepts : The m

echanics
of program

m
ing, The assem

bly language program
m

ing
process, PA

L instructions, Program
m

ing tools and
techniques, Program

m
ing the 8051

M
oving D

ata : A
ddressing m

odes, external data m
oves, code

m
em

ory read only data m
oves, push and pop -op codes, data

exchanges
Logical O

perations : B
yte level logical operations, bit level

logical operations, rorate and sw
ap operations

A
rithm

etic O
pearions : Flags, increm

enting and
decrem

enting, addition, subtraction, m
ultiplication and

division, decim
al arithm

etic
Jum

ps and C
all Instructions : The jum

p and call program
range, jum

ps, calls and subroutines, interrupts and returns
8051 M

icrocontroller D
esign : M

icrocontroller specification,
m

icrocontroller design, testing the design, tim
ing

subroutines, look up tables for the 8051, serial data
transm

ission
A

pplications : K
eyboard, displays, pulse m

easurem
ent, D

/A
and A

/D
 conversion, m

ultiple interrupts
Serial D

ata C
om

m
unication : N

etw
ork Configuration, 8051

D
ata Com

m
unication

Books R
ecom

m
ended :

1.
K

enneth J.A
yala, The 8051  M

icro C
ontroller : A

rchitecture,
Program

m
ing, Penram

 International, M
um

bai.

2.
Intel Em

beded M
icro C

ontroller D
ata B

ook, Intel C
orporation.

3.
D

.V.H
all, M

icroprocessor and D
igital System

s, ELB
S Publication,

London.

4.
B

.P.Singh, A
dvance M

icroprocessors and M
icro C

ontrollers, N
ew

A
ge International, N

ew
 D

elhi.

5.
D

.V.H
all, M

icroprocessors and Interfacing, Tata M
cG

raw
 H

ill
Publication, N

ew
 D

elhi.

6.
Y.C

.Liu, G
ibson, M

icrocom
puter System

s: the 8086/8088 Fam
ily,

A
rchitecture, Program

m
ing and D

esign, Prentice H
all of India

Publications, N
ew

 D
elhi.

7.
Lance A

. Leventhal, Introduction to M
icroprocessor, Softw

are,
H

ardw
are and Program

m
ing.

8.
R

am
esh S.G

aonkar, M
icroprocessor A

rchitecture, Program
m

ing and
A

pplications w
ith the 8085, Penram

 International, M
um

bai.

1SEPS 4
PO

W
ER

 SY
STEM

 D
Y

N
A

M
IC

S
SECTIO

N-A
INTRO

DUCTIO
N

R
eliable electrical pow

er service, Stability of Synchronous m
achines,

Tie-line oscillations, M
ethod of sim

ulation.

Synchronous M
achines:

R
eview

 od synchronous m
achine equations, param

eters, Equations
in a-b-c phase co-ordinates and Park's co-ordinates, R

epresentation
of external system

, Low
 and H

igh orderstate m
odels, C

hoice of state
variables. Initial state equivalent circuit, Phasor diagram

 p.u. reactances.

System
 R

esponse to Large D
isturbances:

System
 of one m

achine against infinite bus, C
lassical M

odel,
M

echanical and electrical torques, C
ritical clearing angle and tim

e,
A

utom
atic reclosing, Precalculated Sw

ing curves and their use.

SEC
TIO

N
-B

System
 R

esponse to Sm
all D

isturbances:

Tw
o m

achine system
 w

ith negligibe losses, C
larke diagram

 for tw
o

m
achine series reactance system

, Extention of Clarke diagram
 to cover

any reactance netw
ork, Equation for steady State Stability lim

it, Tw
o-

M
achinesystem

 w
ith losses, Effect of inertia. Effect of governor, action,

C
onservative criterion for stability, Effect of sallency, saturation and

short circuit ratio on steady state pow
er lim

its.

R
egulated Synchronous M

achines:
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D
em

agnetising effect of arm
ature reaction and effect of sm

all speed
changes, M

odes of oscillations of unregulated m
ultim

achine system
.

Voltage regulator and governor coach w
ith delay D

istribution of pow
er

im
pacts.

Effect of Excitation on Stability:

Effect of excitation on generator pow
er lim

its, transients and dynam
ic

stability, Exam
ination of dynam

ic stability by R
outh's criterian, R

oot
locus analysis of a regulated m

achine connected to an infinite bus.
A

pproxim
ate System

 representation, Supplem
entary Stabilising

Signals, Linear analysis of stabillised generator.

REFERENCES:
1.

Synchronous M
achines by C

.C
oncordia, John W

iley &
 Sons.

2.
Pow

er System
 Stability by E.W

.K
im

bark, D
over Publication, Vol.-3

3.
Pow

er System
 C

ontrol &
 Stability by A

nderson, G
algotia Publ.

4.
Pow

er System
 Stability by S.B

. C
rary, John W

iley &
 Sons.

1SEPS 5
D

IG
ITAL SIG

N
A

L PR
O

C
ESSIN

G
SECTIO

N-A
D

igital Signal Processing
C

haracterization &
 C

lassification of D
igital Signals. D

igital
Signal Processing of continuous signals. D

iscrete tim
e signals

- sequences, representation of signals on orthogonal basis,
sam

pling, aliasing, quantization &
 reconstruction of signals.

D
iscrete system

s-attributes, z-transform
, analysis of LTI

system
. Frequency analysis, inverse system

s, D
iscrete Fourier

transform
, Fast Fourier im

plem
entation of discrete tim

e
system

.

D
igital filters - structures, sam

pling, recursive, non-recursive
A to D

 &
 D

 to A conversion. FIR, IIR &
 lattice filter structures,

D
esign of FIR digital filters. W

indow
 m

ethod, Park-M
cCellan's

m
ethod. D

esign of IIR digital filters. Butterw
orth, Chebyshev.

SEC
TIO

N
-B

Elliptic approxim
ations, low

-pass, band-pass, band-stop &
high-pass filters. Effect of finite register length in FIR

 filter
design.

M
ultirate signal processing-m

otivation-application,
decim

ation &
 interpolation, sam

ple rate conversion,
polyphase im

plem
entation of sam

pling rate conversion, Filter
bank theory-D

FT filter banks, A
daptive filtering theory.

D
SP Processors and A

pplications - D
SP M

icroprocessor
architectures, fixed point, floating point precision, algorithm
design, m

athem
atical, structural and num

erical constraints,
D

SP program
m

ing, filtering, data conversion; com
m

unication
applications. R

eal tim
e processing considerations including

interrupts.

R
efernce Books :

1.
J.G.Proakis and D

.G.M
anolakis 'D

igital Signal Processing Principles,
A

lgorithm
 and A

pplications' Prentice H
all 1997

2.
A

.V.O
ppenheim

, R
.W

.Schafer, 'D
iscrete Tim

e Signal Processing' John
W

iley.

3.
J.R

. Johnson, ' Introduction to D
igital Signal Processing  Prentice H

all
1992

4.
D

.J.D
efatta, J.G.D

ulas. H
odgekiss, 'D

igital Signal Processing' J. W
iley

and Sons Singapore, 1988

5.
L.R

.R
abiner &

 B
. G

old - 'Theory &
 A

pplications of D
igital Signal

Processing', Prentice H
all,  1992

1 SE
PS 6

PO
W

ER
 SY

STEM
 LA

B.-I
Indentify and perform

 m
inim

um
 16 (sixteen) experim

ents based on
syllabus of subjects form

 Sem
ester-I.

SECO
ND SEM

ESTER
2SEPS1

A
D

VA
N

C
ED

 PO
W

ER
 SY

STEM
 PR

O
TEC

TIO
N

SECTIO
N-A

R
eview

 of principles of pow
er system

 equipm
ents protection,

cinfiguration of various solid state protection schem
e,

evaluation of digital relays from
 electrom

echanical relays,
perform

ance &
 operational characteristics of digital

protection, B
asic elem

ents of digital filtering, analog
m

ultiplexers, conversions of system
: the sam

pling theorem
,

signal aliasing error, sam
ple &

 hold circuit, m
ultiplexers,

analog to digital conversion, digital filtering concepts, A digital
relay. H

ardw
are &

 Softw
are.

SEC
TIO

N
 - B

M
athem

atical background to protectional algorithm
, first

derivative (M
ann &

 M
orrison) algorithm

, Fourier algorithm
-

full cycle w
indow

 algorithm
, fractional cycle w

indow
 algorithm

,
W

alsh function based algorithm
, least square based algorithm

,
differential equation based algorithm

, travelling w
ave based
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technique. D
igital differential protection of transform

er, digital
line differential protection, recent advances in digital
protection of pow

er system
.

Books R
ecom

m
ended :

1)
D

igital Protection for Pow
er System

 : A
.T.Johns and S.K

.Salm
an, Peter,

Published by Peter Peregrinus Ltd. on behalf of the IEE, London, U
.K

.
2)

Pow
er System

 Protection and Sw
itchgear : B

adri R
am

 and
D

.N
.Vishvakarm

a, Tata M
cG

raw
 H

ill, N
ew

 D
elhi.

3)
Transm

ission N
etw

ork Protection : Theory and Practice, Y.G.Paithankar,
M

arcel D
ekker, N

ew
 York, U

.S.A
.

4)
Fundam

entals of Pow
er System

 Protection : Y.G.Paithankar and S.R
.

B
hide, Prentice H

all of India, N
ew

 D
elhi.

2 SE
PS 2

H
IG

H
 VO

LTA
G

E TR
A

N
SM

ISSIO
N

SECTIO
N-A

Introduction of EH
V-A

C
 transm

ission, Tow
er configuration,

Therm
al ratings of lines &

 cables, circuit breakers, insulators
for A

.C. transm
ission, Voltage gradients of conductors, Cuona

effects, pow
er loss &

 audible noise, radio interferences,
electrostatic field of transm

ission lines, Insulation
characteristics of ling air gaps. D

esign of EH
V

 lines based
upon steady state lim

its, transient overvoltages &
 voltage

stability, series shunt com
pensation, active &

 reactive pow
er

flow
 control, basics of static VA

R
 com

pensators.

SEC
TIO

N
-B

H
.V.D

.C. Transm
ission:

G
eneral aspects of com

parison betw
een H

V
D

C
 &

 H
V

D
C

transm
ission schem

es and term
inal station layout.

O
peration of converters as rectifier and as an inverter.

Equivalent circuit and operating chart of converter.

C
ontrol of the converters ( ccc &

 cca ) H
arm

onics  and its
control, faults protection of line and term

inal equipm
ent.

Parallel operation of H
V

D
C

 and A
C

, M
ultiterm

inal H
V

D
C

System
s

R
EFER

EN
C

E  BO
O

K
S :

1.
W

eedy, B
.M

. : Electric Pow
er System

s, John W
iley &

 Sons.
2.

EH
V

 Transm
ission Line R

efernce B
ook : Edison Electric Inst.

3.
A

dam
son, C &

 H
ingorani N

.G. . H
V

D
C Pow

er Transm
ission, G

arraw
ay

Publications.

4.
K

im
bark, E.W

. : D
irect Current Transm

ission, Vol.I, John W
iley &

 Sons.
5.

U
hlm

an, E. : Transm
ission by D

.C
.

6.
R

akosh D
as B

eganudre : Extra H
igh Voltage A

C
 Transm

ission
Engineering.

2 SE
PS 3

PO
W

ER
 SY

STEM
 M

O
D

ELLIN
G

 &
 C

O
N

TR
O

L
SECTIO

N-A
Transient response and concept of stability in Electrical Pow

er System
.

M
odelling of Pow

er System
.

C
ontrol of voltage, frequency and tie-line pow

er flow
s, Q

-v and P-f
control loops, m

echanism
 of real and reactive pow

er control.
M

athem
atical m

odel of speed govening system
. Turbine governor

contrate as affecting the pow
er system

 dynam
ics. Transion and steady

state response in the interconnected pow
er system

s. (m
ultim

edia
system

s).
Excitation system

s. Transform
ation m

odel of exciter system
. A

nalysis
using block diagram

s. Pow
er system

s stabilizers.
D

ynam
ic stability (sm

all disturbances), effect of exitation control and
turbine dyanm

ics, characteristic equation, m
ethod of analysis of the

stability of pow
er system

.
M

ultim
achine system

s, Flux decay effects.
M

ultim
achine system

s w
ith constant im

pedance loads, m
atrix

representation of a passive netw
ork in the transient state, converting

to a com
m

on reference fram
e. C

onverting m
achine co-ordinates to

system
 reference, relation  betw

een m
achine current and voltages,

system
 order, m

achine represented by classical m
ethods,

m
ultim

achines  system
s study.

SEC
TIO

N
-B

N
et interchange tie-line bias control. O

ptim
al, sub-optim

al and
decentralised controllers. D

iscrete m
ode A

G
C

.  Tim
e - error and

inadvertent interchange correction techniques. O
n-line com

puter
control. D

istributed digital control. D
ata acquisition system

s.
Em

ergency control, preventive control, system
, system

 w
ide

optim
ization,  SCA

D
A

.
Self excited electro-m

echanical osillations in pow
er system

 and the
m

eans for control.
REFERENCES :-
1)

V.Venlkov : Transient Processes in Electrical Pow
er System

, M
ir

Publication, M
oscow

.
2)

O
lle I.Elgard : Electric Energy System

s Theory, Tata M
cG

raw
 H

ill Pub.
Co., N

ew
 D

elhi.
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3)
A

nderson P.M
. &

 Foaud A
.A

. : Pow
er System

 C
ontrol and Stability,

G
algotia Pub.

4)
N

agrath I.J., K
othari D

.P. : M
odern Pow

er System
 A

nalysis, Tata
M

cG
raw

 H
ill Pub. Co., N

ew
 D

elhi.

2SEPS 4
     C

O
M

PU
TER

 M
ETH

O
D

S IN
 PO

W
ER

SY
STEM

 A
N

A
LY

SIS
SEC

TIO
N

 - A
1.

R
epresentation of pow

er system
s for com

puterised analysis:
M

athem
atical m

odels of synchronous generator for steady
state and transient analysis, Transform

er w
ith tap changer,

transm
ission line, phase shifter and loads.

2.
Topology of Electric Pow

er System
-N

etw
ork G

raphs,
Incidence m

atrices, fundam
ental loop and cutest

m
atrices,prim

itive im
pedance and adm

ittance m
atrices,

equillibrium
 equations of netw

orks. Singular and nonsingular
transform

ation of netw
ork m

atrices.

3.
Form

ation of bus im
pedence and adm

ittance m
atrices by

algorithm
 - M

odification of bus im
pedence and adm

ittance
m

atrix to account for change in netw
orks. D

erivation of loop
im

pedance m
atrix.

Three phase netw
ork elem

ents-transform
ation m

atrix -
incidance and netw

ork m
atrices for three phase netw

ork.
A

lgorithm
 for form

ulation of 3 - phase bus im
pedence m

atrix.

SEC
TIO

N
-B

4.
Short C

ircuit Studies : Three phase netw
ork, Sym

m
etrical

com
ponents. Thevenin's theorem

 and short circuit analysis
of m

ultinode ow
er system

s using bus im
pedance m

atrix. Short
circuit calculations for balanced and unbalanced short circuits
bus im

pedenace and look im
pedance m

atrices.

5.
Load flow

 studies : Sleek bus, loop buses, voltage control
buses, Load flow

 equations, Pow
er flow

 m
odel using bus

adm
ittance m

atrix, Pow
er flow

 solution through G
auss-Seidal

and N
-R

 m
ethods - sensitivity analysis, Second order N

-R
m

ethod, fast m
ecouple load flow

 m
ethod - Sparsity of m

atrix.
M

ultiarea pow
er flow

 analysis w
ith the line control.

6.
Stability studies of Pow

er System
 - D

evelopm
ent of

m
athem

atical m
odel for m

ultim
achine system

 stability
analysis-Form

ation of equations and m
ethod of solution.

Transient stability analysis including synchronous m
achines,

system
 netw

ork and loads.

Solution of state equation by m
odified Eular m

ethod and
solution of netw

ork equations by G
auss-Seidal interactive

m
ethod.

R
EFER

N
C

E BO
O

K
S :

1)
C

om
puter M

ethods in Pow
er System

 A
nalysis : G

.W
.Stage

A
.H

.Elabiad, M
cG

raw
 H

ill Book Co.
2)

C
om

puter Techniques in Pow
er System

 A
nalysis : M

.A
. Pai, Tata

M
cG

raw
 H

ill Publication.
3)

Electric Energy System
 Theory : O

.I.Elgard, Tata M
cG

raw
 H

ill
Publication.

4)
C

om
puter A

ided Pow
er System

 O
peration and A

nalysis: R
.N

.D
har,

Tata M
cG

raw
 H

ill Publication.
5)

M
odern Pow

er System
 A

nalysis : I.J.N
agrath, D

.E.K
othar, Tata

M
cG

raw
 H

ill, N
ew

 D
elhi.

2SEPS 5
FA

C
TS  A

N
D

 PO
W

ER
 Q

U
A

LITY
SECTIO

N-A
Steady state and dynam

ic problem
s in A

C
 system

s, Flexible
A

C
 transm

ission system
s (FA

C
TS), principles of series shunt

com
pensation, description of static var com

pensation (SA
C

),
thyristor controlled series com

pensation (TC
SC

) static phase
shitters (SPS), static condenser (STA

T
C

O
N

), static
synchronous series com

pensator (SSSC
) and unified pow

er
flow

 controller (U
PFC

), m
odelling and analysis of FA

C
TS

controllers, control strategies to im
prove system

 stability.

SEC
TIO

N
-B

Pow
er quality problem

s in distribution system
s, H

arm
onics,

H
arm

onics 
creating 

loads, 
m

odelling, 
harm

onic
propagation,series and parallel resonance, harm

onic pow
er

flow
, m

itigation of harm
onics, filters,passive filters, active

filters,shunt and series hybrid filters, voltage sag ans sw
ells,

voltage flicker, m
itigation of pow

er quality problem
s using

pow
er electronics conditioners, IEEE standards.

Books R
ecom

m
ended :

1)
G.T.H

eydt : Pow
er Q

uality, Stars in a Circle Publication, Indiana, 1991.
2)

E.J.E.M
iller : Static Reactive Pow

er Com
pensation, John W

iley &
 Sons,

N
ew

 York, 1982.
3)

R
ecent Publications on Pow

er System
s and Pow

er D
elivery.
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2 SEPS  6
PO

W
ER

 SY
STEM

 LA
B.-II

Identify and perform
 m

inim
um

 16 (sixteen) experim
ents based

on syllabus of subjects form
 Sem

ester-II.

TH
IRD SEM

ESTER
3 SEPS 1 SEM

IN
A

R
-I A

N
D

 D
ISSERTATIO

N
(A

s per given schem
e)

*****
FO

URTH
 SEM

ESTER
4 SEPS 1 SEM

IN
A

R
-II A

N
D

 D
ISSERTATIO

N
(A

s per given schem
e)

*****

SY
LLA

BU
S

PR
ESC

R
IBER

D
 FO

R
M

ASTER O
F TECH

NO
LO

G
Y (FULL TIM

E)
CH

EM
ICAL TECH

NO
LO

G
Y

(M
EM

BRANE &
 SEPARATIO

N TECH
NO

LO
G

Y)

FIRST SEM
ESTER

1 M
ST 1

A
D

VA
N

C
ES IN

 A
BSO

R
PTIO

N
 A

N
D

A
D

SO
R

PTIO
N

 SEPA
R

ATIO
N

 TEC
H

N
O

LO
G

IES

A
bsorption, fundam

entals, applications, m
ulticom

ponent absorption,
N

on-isotherm
al absorption, m

ass transfer in packed tow
ers for gas

absorption, capacity, height of tow
er, plate tow

ers, absorption
equipm

ents &
 recent developm

ents.
A

dsorption isotherm
 m

odels, break through curve, steady state &
unsteady state adsorption, adsorption equipm

ents, structure of
adsorbents, kinetic effects, equilibrium

, non-equilibrium
 isotherm

al
and non isotherm

al operation, regeneration of adsorbent.

PR
A

C
TIC

A
LS : based on above syllabus.

BO
O

K
S :

1)
C

hem
ical Engineering, Vol.I &

 II : C
oulson &

 R
ichardson.

2)
H

andbook of Separation Techniques for C
hem

ical Engineers :
P.A

.Schw
eitzer.

3)
M

ass Transfer O
perations : R

.E.Treybal.

4)
A

bsorption, Fundam
entals and A

pplications : Zarzycki R
.,C

hacuk A
.

5)
G

as Separation by A
dsorption Process : R

.T.Yang.

1 M
ST 2

M
EM

BR
A

N
E SEPA

R
ATIO

N
 PR

O
C

ESS

M
em

brane transport and separation m
echanism

, B
asic transport

equations, solute transport param
eters, surface force-pore flow

 m
odel,

prediction of m
em

brane perform
ance, physico-chem

ical criteria of
m

em
brane process, m

aterial science of R
O

/U
F m

em
branes, aqueous

&
 non-aqueous solution system

s, m
odule design and analysis,

m
em

brane process design and system
s, m

em
brane process in w

ater,
w

aste w
ater, biotechnology process, food industries etc., m

em
brane

bioreactor, pervaporation techniques in alcohol concentration, gas
separation application, by perm

eation under pressure through
m

em
brane, m

em
brane fouling and com

paction, liquid m
em

branes,
pollution control by m

em
brane process. R

O
 treatm

ent of non-aqueous
solutions in liquid phase.
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PR
A

C
TIC

A
LS : based on above syllabus.

BO
O

K
S :

1)
R

O
/U

F Principles and A
pplications : S.Sourirajan, R

.M
atsscera,

C
anada.

2)
U

F A
pplications H

andbook : M
unir C

heryon.
3)

 M
em

brane Separation Process : Stratum
ann, G

erm
any.

4)
Filtration and Separation : J.W

akem
an, Elsevier.

5)
H

andbook of Separation Process Technology : K
oros W

.J., R
ousseau

R.W
., W

iley, N
ew

 York.

1 M
ST 3

CH
EM

ICAL ENG
INEERING

 ANALYSIS
C

hrom
atographic techniques for chem

ical analysis for m
easuring

therm
odynam

ic, kinetic &
 physico-chem

ical properties, process
chrom

atography, production chrom
atography, laboratory or

preparative chrom
atography, gas chrom

atography, liquid
chrom

atography, 
E

lution 
chrom

atography, 
G

as-L
iquid

chrom
atography, chrom

atographic equipm
ents, process design &

optim
ization, counter current techniques, H

PLC
, ion exchange

chrom
atography, electrophorasis, electrodialysis, lypholisation,

equipm
ent, recent advances. B

asic principles of m
ass spectrom

etry,
its application for m

olecular structure determ
ination, m

agnetic
rosonance spectroscopy, N

M
R

 chem
ical shift, Fourier transfer IR

,
C

oulom
etric analysis, basic of electronic circuitvy for chem

ical
instrum

ents, com
puter applications and program

m
ing in chem

ical
analysis and instrum

entation.

BO
O

K
S :

1)
C

hrom
atographic M

ethods : B
raithw

aite A
., Sm

ith F.J., C
hapm

an &
H

all.
2)

N
ew

 D
evelopm

ents in G
as C

hrom
atogrphy : Purnell J.H

., W
iley

Production Scale G
C

.
3)

Preparative Liquid C
hrom

atography : B
idlingm

eyer R
.A

., Elsevier.
4)

H
igh Perform

ance Liquid Chrom
atography : Brow

n P.R., H
artw

ick R.A
.,

W
iley.

5)
C

hem
ical Engineering, Vol. I to IV

 : C
oulsion V. R

ichardsons.
6)

Separation Techniques : Schoew
 H

.M
., N

ew
 C

hem
ical Engg.,

Intersciences Pub.
7)

Separation Processes : C
.J.K

ing, Tata M
cG

raw
 H

ill.
8)

Instrum
ental M

ethods of C
hem

ical A
nalysis : W

illard H
.N

., East W
est

Press.
9)

Instrum
ental M

ethods of C
hem

ical A
nalysis : Ew

ing G.W
., M

cG
raw

H
ill.

1 M
ST 4

ADVANCED ENERG
Y TECH

NO
LO

G
IES

Energy intensive chem
ical process, energy balances, energy

consum
ption &

 audit, recovery of energy, energy recovery units
related to gas-gas, gas-liquid, liquid-liquid system

s, w
aste heat

recovery units, Energy planning, energy conservation.
Energy resources - conventional, non-conventional, renew

able /
alternate sources of energy, using w

ater, w
ind, tide, solar, biom

ass,
geotherm

al, etc. and their applications, energy related pollution control
technologies, com

bustion process, rem
oval of N

itrogen, Sulphur
containing gases, acid gas rem

oval.

BO
O

K
S :

1)
C

hem
ical Technology, I to IV

 : Venkateshw
aralu D

.
2)

Energy C
onservation in Petrochem

ical Industries : S.B
.Pandya, Tata

M
cG

raw
 H

ill.
3)

C
onventional Energy Technology : S.B

.Pandya, Tata M
cG

raw
 H

ill.
4)

Practical Techniques of Saving Energy in C
hem

ical Industry : Sitting
M

., N
oyes D

ata C
orp, U

SA
.

5)
Fuels &

 Fuel Technology : Francis W
., M

.C
.Peter, Pergam

on Press.
6)

Fuel C
om

bustion Energy Technology : S.N
.Saha, D

hanpat R
ai Pub.

Co, N
ew

 D
elhi.

1 M
ST 5

SEM
INAR-I

Presentation of critical apprisal of literature survey on the topic related
to recent developm

ent, advances, reserach w
ork in the field of

m
em

brane and separation technologies.

*****

SECO
ND SEM

ESTER

2 M
ST 1    A

D
VA

N
C

ED
 D

O
W

N
STR

EA
M

 TEC
H

N
O

LO
G

Y FO
R

CH
EM

ICAL  RECO
VERY AND W

ASTE UTILIZATIO
N

C
entrifugal separation - theory, application, equipm

ents, pow
er

requirem
ent, chem

ical separation for G
as-Liquid system

, G
as-Solid

system
. Super critical fluids extraction in food, pharm

aceutical,
environm

ental and petroleum
 applications, w

ater treatm
ent,

desalination, B
io separation, dialysis, industrial dialysis.

C
ryogenic distillation for refinery, petrochem

ical off gases, natural
gases, gas recovery-O

lefin, H
elium

, N
itrogen, D

esulfurization - coal,
flue gases, A

zeotropic &
 extractive distillation - residue curve m

aps,
hom

ogeneous azeotropic distillation, pressure sw
ing distillation,



60
61

C
olum

n sequences, hetro geneous azeotropic distillation.
Energy conservation in separation processes - energy balance,
m

olecular sieves - zeolights, adsorption, catalytic properties,
m

anufacturing processes, hydrogel process, application, N
ew

 trends.
Separations process synthesis for nonazeotropic m

ixtures, non ideal
liquid m

ixtures, separation synthesis algorithm
, Ion exchange -

m
anufacture of resins, physical &

 chem
ical properties, capacity,

selectivity, application, regeneration, equipm
ent, catalysis use.

PR
A

C
TIC

A
LS : based on above syllabus.

BO
O

K
S :

1)
Perry’s C

hem
ical Engg. H

andbook : M
cG

raw
 H

ill Pub.
2)

C
onceptual D

esign of C
hem

ical Processes :  D
ouglus J.M

., M
cG

raw
Hill

3)
R

ecent D
evelopm

ents in C
hem

ical Process &
 Plant D

esign : Liu Y.A
.,

John W
iley &

 Sons Inc.
4)

C
ryogenic Process Engg. : Tim

m
erhaus K

.D
., Plenum

 Press.
5)

Encyclopedia of Separation Technology, Vol I &
 II : K

irk O
thm

er, W
iley

Interscience.

2 M
ST 2

INDUSTRIAL BIO
TECH

NO
LO

G
Y

A
dvanced term

entation process for industrial production,
Ferm

entation products, B
iochem

istry and bio chem
ical engineering

aspects, kinetics of grow
th &

 m
odel of ferm

entation process, industrial
m

icrobiology, ferm
entation types and m

echanism
, recent developm

ent
in ferm

entation design, m
easu rem

ent and control devices,
instrum

entation in ferm
entar, liquid m

edia and air sterilization
techniques, heat load of ferm

entation, enzym
e engineering, industrial

production and applications of enzym
es, im

m
obilization of enzym

es
of w

hole cells, bioenergy utilization, bioconvertion of renew
able

resources to organic chem
icals, application of bio technology in

petroleum
, oil, paper, food &

 chem
ical industries, production of high

value products using biotechnology, production of antibiotics,
vaccine, vitam

ins, surfuctants, polysaccharides by m
icrobial

ferm
entation, their isolation, purification.

PR
A

C
TIC

A
LS : based on above syllabus.

BO
O

K
S :

1)
A

 C
om

prehensive Practise in B
iotechnology : R

ehrn H
.J. &

 R
eed S.,

Vevlacs Chem
ie, W

einheim
.

2)
B

iochem
ical Engineering &

 B
iotechnology H

andbook : A
tkinson B

.,
M

avituna F., The N
ature Press, N

ew
 York.

3)
Pollution C

ontrol in Process Industries : M
ahajan S.P., Tata M

cG
raw

H
ill.

2 M
ST 3

ADVANCED M
ATERIAL TECH

NO
LO

G
Y

Packings in crystals, ceram
ic structure, silicate m

aterials, refractory
m

aterial, structure sensitive m
aterials, polym

eric m
aterials, structure,

rheology, m
echanical properties, instrum

ents used for determ
ination

of structure, detects, advances in polym
eric m

aterials, m
etals like

carbon, steel, alloy steel, effect of cooling &
 heating on structure of

m
etal structure, strengthening m

echanism
, rubber and com

posite
m

aterials.
Stress characteristics, reinforced m

aterial, plastics in packaging,
containers for pharm

aceutical, beverage, food, oil, detergent, etc.
industries, BO

PP film
 in food packaging, lam

inated, heat seable, flam
e

proof polyester fibers, flam
e retardant polyolefin fibers, polym

er alloys
and their applications, nylon, pc, pvc, polysulphur etc., alloys,
m

aterials of construction for handling specific chem
icals, Lining of

equipm
ent, inspection &

 testing, corrosion, fatigue, protection &
testing, nanom

aterials.

BO
O

K
S :

1)
Process D

esign of Equipm
ents, Vol. I &

 II : D
aw

ande S.D
., C

entral
Techno Pub., N

agpur.
2)

H
ydrocarbon Processing- Journal

3)
C

orrosion Engineering : Fontana M
.G., M

cG
raw

 H
ill.

4)
C

hem
ical Engg. - W

orld Journal.
5)

 C
hem

ical A
ge of India.

2 M
ST 4

ADVA
N

C
ED

 R
EA

C
TO

R
 D

ESIG
N

B
asic concept of design of reactors, types, optim

isation techniques,
m

ultiphase reactors, m
ultiphase reactions, hetrogeneous catalytic

reactions, isotherm
al, non isotherm

al, adiabatic, non adiabatic, fluidised
catalytic reactor, slurry reactor, characterisation of catalysis, chem

ical
kinetics &

 rate equation for hom
ogeneous and hetrogeneous reactions,

chem
ical reaction kinetics for reactions w

ith heat and m
ass transfer

sim
ulteneously, non ideal flow

, fixed bed reactor - adiabatic, non
isotherm

al, non adiabatic fixed bed, com
parision of fixed, m

oving &
fluid beds, optim

ization - form
ulation of reactor problem

s, use of linear
program

m
ing, differential calculus, non linear program

m
ing in reactor

optim
ization, instrum

entation &
 control devices in chem

ical reactor.



62
44

BO
O

K
S :

1)
C

hem
ical R

eaction Engg. : Levenspiel O
., John W

iley.
2)

Chem
ical &

 Catalytic Reaction Engg. : Jam
es J. Carberry, M

cG
raw

 H
ill.

3)
Chem

ical Engg. K
inetics : Sm

ith J.M
., M

cG
raw

 H
ill.

4)
 C

hem
ical R

eactor D
esign &

 A
nalysis : B

ischott K
.B

. &
 Form

ent G.F.
5)

O
ptim

ization of Process : Edgar T.F., H
im

m
elbloan D

.M
., M

cG
raw

 H
ill.

6)
Elem

ents of Chem
ical Reaction Engg. : Scot Fogler H

.C., Prentice H
all.

2 M
ST 5

SEM
INAR-II

A
 collection of literature on a topic related to recent developm

ents in
process technology, etc., critical apprisal of literature collected,
preparation of report and presentation of Sem

inar.

*****
TH

IRD SEM
ESTER

3 M
ST 1

SEM
INAR-III

Preparation of detail report based on collection of data, experim
ental

w
ork, published review

s, etc. on a topic related to Project / D
issertation

and presentation as Sem
inar.

3 M
ST 2

           PR
O

JEC
T / D

ISSER
TATIO

N

Literature survey on Project / D
issertation topic, planning of w

ork,
finalising m

aterials and m
ethodology, etc.

*****
FO

URTH
 SEM

ESTER

4 M
ST 1

       PR
O

JEC
T / D

ISSER
TATIO

N

R
eview

 of Project / D
issertation data generated, experim

entation,
conclusion draw

n, recom
m

endations given, preparation of report,
calculation, designing, etc.

*****

SY
LLA

BU
S

PR
ESC

R
IBER

D
 FO

R
M

ASTER O
F  TECH

NO
LO

G
Y (FULL TIM

E)
M

ECH
ANICAL ENG

INEERING
TH

ERM
AL ENG

INEERING
SEM

ESTER
 : FIR

ST

1S FM
TE1

         A
D

VA
N

C
ED

 M
ATH

EM
ATIC

S

1.
PARTIAL DIFFERENTIAL EQ

UATIO
NS: -

Form
ation of partial differential equations, solution of Lagrange’s form

Pp + Q
q =R

; Linear partial differential equations w
ith constant

coefficients and its solution, com
plim

entary function and particular
integral.

2.
A

PPLIC
ATIO

N
S O

F PA
RTIA

L D
IFFER

EN
TIA

L EQ
U

ATIO
N

S
M

ethod of separation of variables, solution of w
ave equation, one

dim
ensional and tw

o dim
ensional heat flow

 equation in steady state
(Lap lace equation) and its solution.

3.
STATISTIC

S: -
M

ethod of least squares, curve fitting by graphical m
ethod. Co-relation.

R
egression, Probability distribution. B

inom
ial, Poisson’s and N

orm
al

D
istribution.

4.
INTERPO

LATIO
N

: -
N

ew
ton’s interpolation form

ulae, N
ew

ton’s and G
auss’s forw

ard and
backw

ard interpolation form
ulae, Interpolation w

ith unequal intervals,
Lagrange’s form

ula for unequal intervals. N
ew

ton’s divided difference
form

ula. Inverse interpolation
5.

NUM
ERICAL M

ETH
O

DS
N

um
erical integration:- N

ew
ton-C

ote’s form
ula, Trapezoidal rule,

Sim
pson’s one third and three eighth rule, W

addle’s rule. N
um

erical
solution of ordinary differential equations. Taylor’s series, R

unge-
K

utta and Euler’s m
ethod. M

ilne’s corrector m
ethod.

6.
O

PTIM
IZATIO

N TECH
NIQ

UES.
Linear program

m
ing, form

ulation of problem
, sim

plex m
ethod, D

uality
concept and principle, dual sim

plex m
ethod.

N
O

TE:-
Tutorials to be prepared on each unit using M

A
T

L
A

B
program

m
ing.

Books recom
m

ended:-
1.

A
dvance Engineering M

athem
atics (V

II  and V
III edition) by Erw

in
K

reyszig
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2.
O

peration R
esearch by Prem

kum
ar G

upta and D
.S.H

ira
3.

A
 Text B

ook on Engineering M
athem

atics by B
ali.Saxena,Iyenger

4
Fundam

entals of Statestics by S.C
.G

upta
5.

H
igher Engineering M

athem
atics by B

.S.G
rew

al
6.

A
dvanced Engineering M

athem
atics by H

.K
.D

ass

1S FM
TE 2

     A
D

VA
N

C
ED

 TH
ER

M
O

D
Y

N
A

M
IC

S

Introduction and O
verview

: Introductory Concepts and Prelim
inaries;

Properties of Pure Substances; Energy and the First Law
 of

Therm
odynam

ics, Energy Transfer by H
eat, W

ork, and M
ass; Second

Law
 of therm

odynam
ics, Entropy: A

 M
easure of D

isorder.
Exergy: A

 M
easure of W

ork Potential. Exergy A
nalysis: Fram

e of
reference; A

m
bient State, D

ead state; C
onvertible energy and

M
axim

um
 w

ork; D
erivation of Exergy and Exalpy; C

hem
ical Energy,

Exergy from
 H

eat and W
ork, Exergetic Efficiency, G

eneration of
Entropy, A

nergy. (Standard- Term
inology- Reference: Paper on Exergy

A
nalysis by G

 Lucca in H
and B

ook A
cc. N

o. 18243 “A
 future for

Energy: Flow
er’ 90”)

The tw
o Law

s com
bined: Review

 on som
e consequences of first Law,

Lim
itations of first Law, Therm

odynam
ic Tem

perature Scale, Practical
Tem

perature M
easurem

ent, C
lausius C

lapeyron Equation, Stefan’s
Law

. H
elm

holtz and G
ibbs Functions, Availability in Steady Flow

,
Irreversibility and Effectiveness, C

om
bined First and Second Law

s,
Isotherm

al and A
diabatic C

om
pressibility; Joule-K

elvin C
oefficient

M
axw

ell Equation, Vander w
all’s G

as Equation; Equilibrium
 am

ong
Phases of a Pure Substances.

M
ulti Phase System

s: G
eneral considerations, D

alton &
 A

m
agat

M
odel, M

ixture of gases and vapors. C
hanges in M

olal Properties
upon M

ixing, G
ibbs entropy Equation and G

ibbs -D
uhem

 Equation.

C
hem

ically R
eactive system

s: Therm
odynam

ics of reactive System
s

and C
riterion of Equilibrium

, Phase rule. C
om

bustion Process,
Enthalpy of form

ation; First Law
 A

nalysis of R
eacting System

s;
Second Law

 analysis of R
eacting System

s, Equilibrium
 C

onstant and
its tem

perature D
ependence.

T
herm

odynam
ic O

ptim
ization: Exergy analysis of Vapor and G

as
Pow

er Cycles, G
uideline for im

proving Therm
odynam

ic Effectiveness;
Exergy analysis of Sim

ple Pow
er Plant (Steam

 Plant) or Energy
efficiency of Industrial Production Schem

es (e.g. H
elium

 Liquefaction
System

);

Introduction to: Irreversible Therm
odynam

ics and Therm
odynam

ics
of H

igh-Speed G
as Flow.

BO
O

K
S:

1.
A

dvanced Engineering Therm
odynam

ics A
drian B

ejan W
iley  N

 Y
 2

nd

Ed. ISBN
 0471148806

2.
A

dvanced Engineering Therm
odynam

ics B
enson R

 S Pergam
on,

O
xford

3.
M

ethods O
f Therm

odynam
ics, by R

eiss H
, Pub.  B

laisdell  N
 Y

4.
CRC handbook of Therm

al Engg K
reith; Frank CRC ISBN

 084939581x
5.

A
nalysis of Energy Efficiency of Industrial Processes Stepanov,

V
ladim

ir S. Springer Verlag  ISBN
 038754080

6.
A

n introduction to statistical therm
odynam

ics Terrel L H
ill

7.
Fundam

entals of classical Therm
odynam

ics,Van W
ylen, Sonntag,

B
orgnakke, John W

iley
8.

Therm
odynam

ics , K
 E W

ark, M
cG

H
9.

Therm
odynam

ics for Engrs, B
 V

 K
arlekar, Prentice H

all
10.

C
ycles A

nd Perform
ance Estim

ation H
odge J B

utterw
orth London

11.
Availability A

nalysis M
oran M

 J  Prentice H
all

12.
The Exergy M

ethod of System
 A

nalysis J E A
hern  W

iely-Interscience
N Y

13.
Technical Therm

odynam
ics B

osnjakovic ; Pub B
lacksher N

 Y
14.

A
pplied Therm

odynam
ics B

abits G
 A

llen &
 B

acon , B
oston

1S FM
TE 3

                 FLU
ID

 D
Y

N
A

M
IC

S

1.
Fluid flow

 concepts, Euler’s equations of m
otion, N

avier stoke
equation, equation of continuity, Rotational irrotational flow

s, potential
and stream

 functions, and flow
 nets circulations. Velocity.

2.
 B

asic function- U
niform

 stream
, sink, vertex doublet superposition

of functions, flow
 over half bodies, R

ankine bodies, circular cylinder,
M

agnus effect.
3.

C
onform

ation M
apping – Sim

ple transform
ation and inverse

transform
ations.

4.
Boundary layer, theory for lam

inar and Turbulent flow, Blasius solution
for flat plate, approxim

ate m
ethods, boundary layer separation and

control, effect of roughness.
5.

Turbulent flow, Sem
i em

pirical theories of turbulence, eddy viscosity,
Prandtl’s m

ixing length theory, K
erm

an’s sim
ilarity hypothesis,

Taylor’s Verticity transfer theory.
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6.
R

eview
 of one dim

ensional com
pressible flow

, approxim
ation to tw

o
and three dim

ensional such as sonic, supersonic flow
s, sm

all
perturbation Theory, Shock W

aves, Prandtl M
ayors equation.

Books recom
m

ended:
1)

Foundation of Fluid D
ynam

ics –Y
U

A
N

2)
A

dvanced Fluid D
ynam

ics – B
IN

D
ER

3)
D

ynam
ics and Therm

odynam
ics –SH

A
PIR

O
O

.
(For com

pressible flow
 Vol. I +II)

4)
Boundary Layer Theory – SCH

LICH
TIN

G.
5)

Fluid D
ynam

ics – PA
O

.
6)

Fluid D
ynam

ics – SH
A

M
ES

7)
R

ecent A
dvances in Fluid M

echanics Editors P L Sachdev, M
Venkatchalappa.( G

ordon &
 B

reach science Publishers)
8)

Physical fluid D
ynam

ics, D
 J Trinton, O

xford Science Pub
9)   A

n Introduction to Fluid D
ynam

ics, B
y G

 K
 B

atchelor, C
am

bridge
M

athem
atical Library

1S FM
TE4

     A
D

VA
N

C
ED

 H
EAT TR

A
N

SFER
Introduction to basic fundam

entals, tw
o dim

ensional heat conduction,
graphical and num

erical analysis, unsteady state heat conduction,
Transient num

erical m
ethods.

C
onvection heat transfer, free and forced convection co-relations,

com
bined free and forced convection.

R
adiation processes and properties, radiation exchange betw

een
surfaces, gas radiation, radiation netw

ork.
Condensation and boiling heat transfer, transpiration cooling, ablation.
H

eat pipe- classification, construction and application
Books:-
1.

H
eat Transfer by J.P. H

olm
an, Tata M

acG
raw

 H
ill Publication

2.
H

eat Transfer by S.P. Sukhatm
e, Tata M

acG
raw

 H
ill Publication

3.
H

eat and M
ass Transfer by Eckert and D

rake, Tata M
acG

raw
 H

ill
Publication

4.
Principles of H

eat Transfer by K
reith and B

ohn, P.W
.S. Publishing

Com
pany.

5.
Convective heat &

 m
ass transfer by K

ays and Craw
ford, Tata M

acG
raw

H
ill Publication.

6.
R

adiation H
eat Transfer by E.M

. Sparrow
 and R

.D
. C

ess, Tata
M

acG
raw

 H
ill Publication.

7.
H

eat Transfer by K
arlekar, P.H

.I. Publication

8.
C

om
puter aided heat transfer analysis by A

dam
s J.A

. &
 R

oger D
.F.

Tata M
acG

raw
 H

ill Publication.
9.

Introduction to C
onvective H

eat Transfer analysis by Patrick
O

osthuizen, Q
ueens U

niversity, Tata M
acG

raw
 H

ill
Publication.

10.
H

eat transfer handbook, N
ichola P. C

herem
inioff, Jaico Publishing

H
ouse.

11.
H

eat pipe theory application by S. W
. C

hi
12.

A
dvances in H

eat Pipe Technology by R
eay.

1S FM
TE 5

     R
ESEA

R
C

H
 M

ETH
O

D
O

LO
G

Y

1.
R

esearch C
oncept: C

oncept, m
eaning, objectives, m

otivation; Types
of research, approaches (descriptive research, conceptual, theoretical,
applied, and experim

ental research)

2.
Form

ulation of R
esearch Task: Literature R

eview
: im

portance &
m

ethods, sources, qualification of cause effect relations, discussions,
field study, laboratory experim

ents,  critical analysis of already
generated facts, hypothetical proposal for future developm

ent and
testing, selection of research task, prioritization of research.

3.
M

athem
atical M

odeling and Sim
ulation: concept of m

odeling,
classification of m

athem
atical m

odels, m
odeling w

ith ordinary
differential equations, differential equations, partial differential
equations, graphs. Sim

ulation concept, types (quantitative,
experim

ental, com
puter, fuzzy theory, statistical), process of

form
ulation of m

odel based on sim
ulation.

4.
Experim

ental M
odeling:

a.
D

efinition of experim
ental design, exam

ples, single factor
experim

ents, blocking and nuisance factors, guidelines for
designing experim

ents.
b.

G
eneral m

odel of process: Input factors/variables, O
utput

param
eters/variables, controllable/ uncontrollable variables,

dependent/ independent variables, com
pounding variables,

extraneous variables; experim
ental validity.

c.
Process optim

ization, designed experim
ents: m

ethods for study
of response surface, First order design. D

eterm
ining optim

um
com

bination of factors, determ
ination of steepest ascent, Taguchi

approach to param
eter design.

5.
A

nalysis of results (Param
etric and N

on param
etric, D

escriptive and
Inferential D

ata): types of data, collection of data (norm
al distribution,

calculation of correlation coefficient), processing analysis, error
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analysis, m
eaning, and different m

ethods; analysis of variance,
significance of variance, analysis of co- variance, m

ultiple regression,
testing linearity/ non linearity of m

odel, testing adequacy of m
odel,

testing m
odel/hypothesis.

6.
R

eport w
riting: types of report, layout of research report, interpretation

of results, style m
anuals, layout and form

at, style of w
riting, typing,

references, pagination, tables, figures, conclusions, appendices.

7.
L

andscape of C
reativity: C

onvergent V
s. divergent thinking,

creativity, creativity V
s. intelligence, creativity abilities, creativity and

m
adness, determ

ination of creativity, increasing creativity, creative
achievem

ent, techniques  of creativity, collective creativity.

(Term
 w

ork: Ten A
ssignm

ents based on above.)

Books:
1.

W
illkinson k, P L B

handarkar, “Form
ulation of H

ypothesis” H
im

alaya
Pub M

um
bai

2.
Schank Fr, “Theories of Engg Experim

ents”, TM
cG

H
3.

D
ouglas M

ontgom
ary, D

esign of experim
ents”

4.
Introduction to SQ

C
, John W

ielly &
 Sons

5.
John W

 B
esr &

 Jam
es V

 K
ahn, “R

esearch in Education”, PH
I Pub

6.
A

dler and G
ranovky, “ O

ptim
ization of Engg Experints M

ir Pub
7.

C
ochran &

 C
ocks, “Experim

ental design”, John W
ielly &

 sons.
8.

S S Rao” O
ptim

ization Theory &
 A

pplications”, W
iely Eastern N

 D
elhi

9.
C

 R
 K

othari, “R
esearch M

ethodology”, W
iley Eastern N

D

1S FM
TE6

LA
B PR

A
C

TIC
E - I

Lab Practice w
ill constitute laboratory experim

entation, design /
sim

ulation / program
m

ing assignm
ents, industrial visits etc under

A
dvanced Engineering M

athem
atics, A

dvanced Therm
odynam

ics,
A

dvanced H
eat Transfer,  and R

esearch M
ethodology.

SEM
ESTER

 : SEC
O

N
D

2S FM
TE1

      M
O

D
ER

N
 EN

ER
G

Y
 SO

U
R

C
ES &

                                       PO
W

E
R

 PL
A

N
T

 E
C

O
N

O
M

IC
S

1.
SO

LA
R

 EN
ER

G
Y: -

Fundam
entals of heat transfer. Flat plate and concentrating collectors-

design, analysis and perform
ance, applications. Photovoltaic pow

er.
2.

W
IND, TIDAL, O

CEAN, G
EO

TH
ERM

AL ENERG
Y

: -
A

pplications, D
esign aspects, Pow

er generation m
ethods, various

cycles and analysis.
3.

M
AG

NETO
-H

YDRO
DYNAM

ICS: -
D

esign of various com
ponents, analysis, perform

ance and m
ethods

of pow
er generation.

4.
PO

W
ER PLANT ENG

INEERING
: -

Pow
er plant econom

ics, A
dvance trends in Therm

al, N
uclear, and

H
ydel pow

er generation.
Books :
1)

Principles of Solar Therm
al Engineering by F.K

reith &
 J.F.K

reider,
M

cG
raw

 H
ill Publications1978

2)
Solar Engines of therm

al Processes by J.A
.D

uffie and W
.A

.B
eckm

an,
John W

iley &
 Sons publication 1999.

3)
A

pplied Solar Energy by A
.B

.M
einal &

 F.P.M
einal, A

ddison W
esley

1976 publication.
4)

Pow
er Plant Technology by El-W

akil, Tata M
cG

raw
 H

ill publication
5)

Pow
er Plant Engineering by M

orse.

2S FM
TE 2                      H

EAT EX
C

H
A

N
G

ER
 D

ESIG
N

Introduction, D
ouble pipe heat exchanger, shell and tube heat

exchanger, cross flow
 heat exchanger, design considerations, therm

al
deign of heat exchanger, various designing m

ethods, perform
ance

calculations.
M

echanical design of various com
ponents like shell, tube sheet,

nozzles. Selection of m
aterial for various com

ponents.

Books:-
1.

Process H
eat Transfer by D

.Q
. K

ern, Tata M
acG

raw
 H

ill Publication
2.

H
eat Exchanger D

esign by Frass &
 O

zisik, John W
iley and Sons,

N
ew

york
3.

C
onvective H

eat transfer by K
ays and London, Tata M

acG
raw

 H
ill

Publication
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4.
A

N
SI Standards for pipe and nozzle selection – 1996

5.
A

SM
E Section V

III D
ivision for pressure Vessel and B

oiler D
esign

Code – 1995
6.

A
pproxim

ate sizing of shell and tube heat exchanger, H
eat exchanger

D
esign H

andbook, by K
enneth J. B

ell, H
em

i
sphere Publishing C

orporation
7.

A
SM

E section II, M
aterial Specifications – 1995

8.
M

echanical design of hear exchanger design &
  Pressure vessel

com
ponent,

by Sing K
.P. &

 Soler A
. I.; A

rcturus Publishers C
herry H

ill
9.

Process H
eat Exchange by Robert K

ern, Tata M
acG

raw
 H

ill Publication
10.

H
eat exchanger D

esign handbook, Saunders E A
.D

., H
em

isphere
Publishing C

orporation 1986
11.

Tubular Exchange M
anufacturer A

ssociation ( TEM
A

 ) 7
th Edition  —

1988

2S FM
TE 3

   ELEC
TIV

E –I
(i)  S.I.  EN

G
IN

ES

Fuels: Suitability of fuels for S.I. Engines, Fuel ratings, fuel additives.
A

lternative fuels: A
lcohols, hydrogen, LPG, C

N
G, G

aseous fuels.
Fuel supply system

s, C
arburetion, fuel supply system

, D
esign for low

em
issions, M

PFI, electronic controls,
Theory of com

bustion: W
orking process, stages of com

bustion, heat
release rates calculations, flam

e front propagation, rate of pressure
rise, p-q diagram

, abnorm
al com

bustions, S.I. engine cycle calculations,
C

om
bustion C

ham
bers: R

equirem
ent of C

.C
. for S.I. engines. and

com
bustion cham

bers for M
PFI.

Em
issions: Theory of em

ission form
ation, causes and control, em

ission
norm

s, em
issions control by engine m

odifications, em
ission after

treatm
ent, exhaust system

 devices, catalytic converters, therm
al

reactors.
Perform

ance C
haracteristics: Variables affecting perform

ance of S.I.
engines, m

ethods of perform
ance im

provem
ent, effect of altitude and

am
bient conditions on engine perform

ance param
eters. A

nalytical
m

ethod of perform
ance estim

ation, supercharging.
M

odern engine technologies, m
ean value S.I. Engine m

odeling,
Variable cam

 tim
ing engine.

R
eferences

1.
Fundam

entals of Internal com
bustion engines by John. B

.H
eyw

ood.
M

cG
raw

 hill Publications
2.

I.C
.Engines by M

aleev

3.
Internal com

bustion engines by B
enson R

. S. Vol I and Vol II
4.

I.C
. Engines by Taylor and Taylor

2S FM
TE 3

    ELEC
TIV

E -I
(ii) A

D
VA

N
C

ED
 R

EFR
IG

ER
ATIO

N
R

eview
 O

f B
asic R

efrigeration C
ycles, R

everse C
arnot C

ycle, Second
Law

 O
f Therm

odynam
ics. Vapor Com

pression Refrigeration.  Standard
A

nd A
ctual C

om
pression C

ycle.
M

ulti Pressure System
s, R

efrigeration C
om

ponent M
atching A

nd
System

 Integration, T
herm

odynam
ics of V

apor A
bsorption

R
efrigeration, N

on C
onventional R

efrigeration System
s w

ith
elem

entary analysis.
Properties O

f Refrigerants, G
reen H

ouse Effect, N
um

bering A
nd Color

C
oding O

f R
efrigerants, R

ecent Trends In R
efrigerants. A

ir as
refrigerant and air refrigeration cycles
R

efrigerant C
om

ponent M
atching A

nd D
esigning R

efrigeration
C

om
ponents Like C

om
pressor, C

ondenser, C
apillary, C

ondenser Etc.
R

eference:

Therm
al Environm

ental Engineering, Therlkeld J.L., Prentice H
all, N

Y,
1970.
R

efrigeration &
 A

ir C
onditioning, Stoecker W

.E. &
 Jones J.W

., Tata
M

cgraw
 H

ill , R
efrigeration A

nd A
ir C

onditioning,
C.P.A

rora, Tata M
cgraw

 H
ill, 1996.

M
odern R

efrigeration and A
ir conditioning (2004) B

y A
ndrew

 D
aniel

A
lthouse. C

arl H
arold Turnquist (H

ardcover
Text)
A

shrae H
and Books, 1994,1995,1996,1997 .

2S FM
T

E
 4                               E

L
E

C
T

IV
E

 –II
               (i)   C

. I. EN
G

IN
ES

Fuels:
Suitability of fuels for C

.I. engines; rating of fuels, fuel
additives. A

lternative fuels: A
lternative fuels such as alcohols, C

N
G,

LPG, B
io-diesel, and biom

ass fuels. D
ual-fuel engines.

Fuel supply System
s: Injection, injection equipm

ent design and
injection process, and com

m
on R

ail Fuel injection.
Theory of C

om
bustion: Stages of Com

bustion, factors affecting delay
period, abnorm

al com
bustion, cycle sim

ulation, m
odels for C.I.  Engine

com
bustion calculation.

C
om

bustion C
ham

bers:
C

ham
ber design, m

atching w
ith fuel

injection, selection criteria of com
bustion cham

bers, induction and
exhaust system

s.



E
m

issions: M
echanism

 of form
ation, Em

ission norm
s, strategies of

em
ission control, EG

R
; A

dverse effects of em
issions on hum

an health
and Environm

ent.
Perform

ance C
haracteristics: Variables affecting perform

ance of C
I

engines, m
ethods of perform

ance im
provem

ent, A
nalytical m

ethod of
perform

ance estim
ation.

Turbocharging: Types, m
ethods and effects, other w

aste heat
utilization practices. EG

R
, V

G
T system

s. M
athem

atical m
odel of a

turbo-charged diesel engine.

A
dvance Engine Technologies: V

C
T, M

icroprocessor controls in
engines, low

 heat rejection engines.

List of books recom
m

ended
1.

Fundam
entals of IC

 Engines  - J.B
. H

eyw
ood, M

cG
H

2.
I.C

. Engines - M
aleev

3.
Internal C

om
bustion Engines- R

. S. B
enson (Vol. I &

 Vol.II)
4.

IC
 Engines- Taylor ( I &

 II)

2S FM
TE 4

       ELEC
TIV

E –II
(ii)    A

D
VA

C
N

C
ED

 A
IR

 C
O

N
D

ITIO
N

IN
G

Properties O
f A

ir W
ater M

ixture, Psychom
etric A

ir C
onditioning

Processes, D
ehum

idification Processes, C
om

fort A
ir C

onditioning,
Param

eters A
ffects C

om
fort C

onditions, C
ooling Load C

alculations,
D

esign O
f A

ir D
elivery System

s To H
ospital, A

uditorium
, H

otels Etc.,
N

oise A
nd Vibration C

ontrol In A
ir C

onditioning H
all.

A
ir C

onditioning C
om

ponent Selection (C
om

ponent M
atching),

D
esigning A

ir D
ucts, W

indow
 A

ir C
onditioner / Split A

ir C
onditioner

Perform
ance Testing, Energy calculations- D

egree-D
ay procedure,

Bin M
ethod , Com

prehensive Sim
ulation m

ethods m
ethod, Flow

- Pum
p

– and piping D
esign.

Electrical C
ircuits A

nd C
om

ponents In A
ir C

onditioner Like O
lp,

C
apacitor, Perform

ance Study O
f M

otors U
sed For Fan, B

low
er,

C
om

pressor,
R

eference:
A

ir C
onditioning Engineering , Jones W

.P., A
rnold Publication Ltd.

London, 1984.
C

ontrol System
s For H

eating, H
aines R

.W
.

A
ir Conditioning A

nd Ventilation O
f Building, Croom

e- G
ole D

.J. A
nd

R
oberts B

.M
.

Therm
al Environm

ental Engineering, Therlkeld J.L.,Prentice H
all, N

y,
1970.

R
efrigeration &

 A
ir C

onditioning, Stoecker W
.E. &

 Jones J.W
., Tata

M
cgraw

 H
ill , R

efrigeration A
nd A

ir C
onditioning,

C.P.A
rora, Tata M

cgraw
 H

ill, 1996.
A

shrae H
and Books, 1994,1995,1996,1997 .

H
eating, Ventilating, and A

irconditioning A
nalysis and design B

y
F.C

.M
cquiston , J.D

.Parker, J.D
.Spitler, John

W
iley &

 Sons, Inc.
M

odern A
/C, H

eating &
 Ventilation by Carrier, Cherne, G

rant, Roberts
( Pitm

an N
 Y

)
M

odern R
efrigeration and A

ir conditioning (2004) B
y A

ndrew
 D

aniel
A

lthouse. C
arl H

arold Turnquist (hardcover
Text)
Refrigeration, A

ir conditioning and cold storage By G
num

ner Reynold
( C

lifton B
ooks C

o)

2S FM
TE 5

     ELEC
TIV

E -III
(i)   G

A
S TU

R
BIN

ES
G

eneral C
oncepts related to Turbo m

achinery: C
lassification; Euler’s

Equation for Turbo m
achinery; Velocity triangle; C

ascade analysis &
nom

enclature. Shaft Pow
er &

 A
ircraft Propulsion C

ycles.
C

entrifugal C
om

pressors: W
ork done and pressure rise; Slip;

C
om

pressibility effects; C
om

pressor characteristics. A
xial Flow

C
om

pressors: Stage pressure rise; B
lockage in com

pressor annulus;
D

egree of reaction; 3- D
 flow

; Stage perform
ance; h-s diagram

 &
efficiency; O

ff design perform
ance; Perform

ance characteristics;
D

esign process. C
om

bustion System
.

A
xial Flow

 Turbines: Stage perform
ance; D

egree of reaction; h-s
diagram

 &
 efficiency; Vortex theory; O

verall turbine perform
ance;

Perform
ance characteristics; Blade cooling; D

esign process. Prediction
of perform

ance of sim
ple gas turbines; O

ff D
esign perform

ance; G
as

turbine blade m
aterials; M

atching procedure.
R

ecom
m

ended Texts
1.

H
. C

ohen, G
as Turbine Theory, 4th Edition, Longm

an, 1998.
2.

S.L. D
ixon, Fluid M

echanics, Therm
odynam

ics of Turbo m
achinery,

4th Edition, Pergam
on Press, 1998.

3.
Jack D

. M
attingly, Elem

ents of G
as Turbine Propulsion, M

cG
raw

 H
ill,

Inc., 1996.
4.

B
udugur Lakshm

inarayana, Fluid D
ynam

ics and H
eat Transfer of

Turbom
achinery, John W

iley &
 Sons, Inc,1996.

5.
W

ilson, D
. G. The D

esign of H
igh efficiency turbom

achinery and gas
turbine, M

IT press, 1984.
6.

H
orlocks, J.H

. A
xial Flow

 Com
pressors, K

rieger Publishing, 1982.
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2S FM
TE 5

ELECTIVE -III
            (ii) C

R
Y

O
G

EN
IC

S
Introduction:  H

istorical review
 and present application areas. R

eview
of therm

odynam
ic relationships, Joule Thom

son effect, conductive,
convective and radiative heat transfer.
C

ryogenic Fluids: PV
T behavior of a pure substance, Inversion curve,

T-S diagram
 for H

e N
2  O

2  air etc, M
olecular form

s of H
ydrogen,

Properties and principal uses of cryogenic fluids. M
inim

um
 w

ork
required liquefying 1 kg? m

ole of som
e of the several com

m
on cryogens

(H
e, H

2 . N
e, N

2 , A
ir, O

2 , M
ethane, Ethane, A

m
m

onia).
C

ryogenic R
efrigeration &

 G
as Liquefaction System

s: Liquefaction
system

s for (I) gases other than N
eon, H

ydrogen and H
elium

 (II) for
N

eon, H
ydrogen and H

elium
.

Refrigeration m
ethods (i) Evaporation of volatile liquid- V

C (ii) Cascade,
m

ixed refrigerant cascade (iii) Isenthalpic expansion (Joule Thom
son/

Linde apparatus) (iv) A
n adiabatic (isentropic) expansion, Com

bination
of Isenthalpic and Isentropic expansion (C

laude, M
odified C

laude &
H

eylandt cycles) (v) Stirling cycle / Phillips refrigerator, (vi) G
ifford-

M
cM

ohan, (vii) M
agnetic, (viii) H

e-H
e dilution refrigerator.

A
pplications: A

ir separation, liquefaction of natural gas,
superconductivity and its application, storage dew

ars, vacuum
technology, low

 T insulation categories, high vacuum
 w

ith/w
ithout

shields, pow
ders, rigid foam

s, low
 conductivity solids. M

aterials for
cryogenic service: m

etals polym
ers, glass.

BO
O

K
S:

1.
M

acK
innon, Lachlan, Experim

ental Physics at Low
 Tem

peratures,
W

ayne Statte U
niversity Press, D

etroit

2.
Lounasm

aa, O
. V., Experim

ental Principles and M
ethods B

elow
 1 K

,
N

ew
 York, A

cadem
ic Press,

3.
Pobell, Frank, M

atter and M
ethods at Low

 Tem
peratures, second

edition, B
erlin, Springer

4.
W

hite, G
uy K

., Experim
ental Techniques in Low

-Tem
perature Physics

Third Edition, O
xford U

ni. Press,

5.
C

ryogenic Process Engineering Tim
m

erhaus K
 D

, Flynn T M
Pub.:Plenum

6.
C

ryogenic Fundam
entals H

aselden G
 A

cadem
ic Press

7.
C

ryogenic System
s R

andall F B
arron M

cG
H

8.
C

ryogenic Engineering Flynn Thom
os M

 D
ekker

9.
C

ryogenics B
ryson W

illiam
 E H

anser.G
ardner

10.
C

ryogenic R
efrigeration Flynn, Thom

os M
, C

hen G
yobang

11.
A

pplied C
ryogenic Engg Vance and D

uke W
iley

12.
C

ryogenic Processes A
nd   Equipm

ent Leonard W
enzel, F J K

adi
A

SM
E

2S FM
TE 6

LA
B PR

A
C

TIC
E- II

Lab Practice w
ill constitute laboratory experim

entation, design /
sim

ulation / program
m

ing assignm
ents on electives of a G

roup I or
G

roup II
*******

SEM
ESTER

  : TH
IR

D

3S FM
TE 1 :

Sem
inar - I

3S FM
TE 2 :

PR
O

JEC
T

Sem
inars:
Sem

inar 1 -G
eneral (non- dissertation) topic from

 the advances in
therm

al engineering.
Sem

inar 2  - R
elated to candidate’s probable topic for dissertation.

*******

SEM
ESTER : FO

URTH

4S FM
TE 1:

    D
ISSERTATIO

N
  &

 V
IVA

-V
O

C
E

Substantiation of the topic / title of dissertation shall undergo 2 stages:
Endorsem

ent and R
egistration.

A
pproval (endorsem

ent) by the PG
 C

om
m

ittee shall be done before /
during the com

m
encem

ent of the third sem
ester, and approved topic

w
ill be sent w

ithout delay to university for registration.
A

fter confirm
ation of registration w

ill follow
 Project presentation

(candidate portraying his ow
n schem

e in respect of tools / techniques
/ softw

are and tasks perform
ed through sem

inar). External and internal
exam

iners w
ill m

ake assessm
ent of each sem

inar jointly.

*******
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63
64

SY
LLA

BU
S PR

ESC
R

IBED
 FO

R
TW

O
 Y

EA
R

 PO
ST G

R
A

D
U

ATE D
EG

R
EE C

O
U

R
SE

M
ASTER O

F TECH
NO

LO
G

Y
(CH

EM
ICAL ENG

INEERING
)

(FULL  TIM
E)

FIR
ST  SEM

ESTER

1C
E 1

       TR
A

N
SPO

R
T PH

EN
O

M
EN

A

V
iscosity and M

echanism
s of M

om
entum

 Transport, Shell
m

om
entum

 balances and velocity distribution in Lam
inar flow., Equation of

continuity, M
echanical energy, and equation of m

otion, velocity distribution
in Turbulent flow, Polym

eric liquids, N
on N

ew
tonian Viscosity and M

odels,
M

olecular theory of Polym
eric Liquids. B

oundary layer flow
 and

hydrodynam
ic boundary layer.

Therm
al conductivity and the m

echanism
 of Energy transport, Shell

energy balance and tem
perature distributions in lam

inar and turbulent flow,
convective transport of energy, Therm

al boundary layer theory, H
eat transfer

coefficients for different situations.

D
iffusivity and the m

echanism
s of M

ass Transport. M
ass transport

by convection, concentration distributions in lam
inar and turbulent flow

.
concentration boundary layer, M

ass transfer w
ith chem

ical reaction.

Sim
ultaneous heat, m

ass and m
om

entum
 transfer, analogy,

dim
ensional analysis, Scale up.

R
ecent D

evelopm
ents in the fields and future challanges.

Books and R
eferences :

1.
Transport Phenom

ena, R
.B

.B
ird, W

.E. Stew
art and E.W

. Lightfoot.
John W

iley, 2
nd Ed

2.
Fundam

entals of M
om

entum
, H

eat and M
ass Transfer, J.R

. W
ilty, et.

A
l.  John W

iley, 4
th Ed.

3.
Transport Processes and Separation  process Principles, C

hristie J.
G

eankopolis 4
th Ed. Prantice H

all.

Practical based on above syllabus.

1 C
E 2

ADVANCED BIO
CH

EM
ICAL ENG

INEERING

K
inetics of M

icrobial G
row

th A
nd Product Form

ation
Phases of cell grow

th in batch cultures; sim
ple unstructured kinetic m

odels
for m

icrobial grow
th; grow

th associated product form
ation kinetics; M

onod
and Leudeking-Piret m

odels; etc.,

Introduction to structured m
odels for grow

th and product form
ation.

Stoichiom
etry of cell grow

th and product form
ation-elem

ental balances,
available electron balances, degrees of reduction; yield coefficients of
biom

ass and product form
ation; m

aintenance coefficients; oxygen
consum

ption and heat evolution in aerobic cultures.
Techniques in Ferm

entation :-
Sterilization
Sterilization m

ethods; Therm
al death kinetics; D

esign criterion; B
atch and

continuous H
eat- Sterilization of liquid m

edia; M
em

brane Filter Sterilization
of liquid m

edia and A
ir.

(D
eath kinetics and design criteria to be elaborated)

Transport Phenom
ena In Bioreactors

M
ass Transfer in heterogeneous biochem

ical reaction system
s; oxygen

transfer in subm
erged ferm

entation processes; oxygen uptake transfer
coefficients (k1.a); relation O

U
R

 and O
TR

, role of aeration and agitation in
oxygen transfer. H

eat transfer processes in biological system
s.

Process D
esign and C

onstruction O
f B

ioreactors
M

aterials of construction, vessel geom
etry, B

earing assem
blies, m

otor
drives; A

septic Seals; Flow
 m

easuring D
evices, valves; A

gitator and
Sparger D

esign ; sensors and its ancillaries. O
perational m

odes of reactors-
B

atch, continuous, Fed batch, repetitive batch, recycles and continuous
cultivation; novel bioreactors; stirred tank, air lift &

 loop reactors, packed-
bed and hollow

-Fiber m
em

brane B
io-reactors; reactors for w

aste-treatm
ent

processes; scale up criteria for bioreactors.

Books and R
eferences:

1.
Bailey J.E and O

llis, D
.F.B

iochem
ical Engineering fundam

entals,
M

cG
raw

 H
ill(1986).

2.
Jam

es M
.Lee, B

iochem
ical Engineering, Prentice H

all, Englew
ood

C
liffs, N

ew
 Jersey

3.
M

ichael L. Shuler and Fikret K
argi, B

ioprocess Engineering: B
asic

C
oncepts, Second Edition, Prentice H

all.
4.

S. A
iba et al, B

iochem
ical Engineering, A

cadem
ic Press, London,

1965.
Practical based on above syllabus.

1 C
E 3

PR
O

C
ESS C

O
N

TR
O

L

D
ynam

ic m
odeling of com

plex processes by applying fundam
ental law

s,
Em

pirical m
odeling

G
raphical m

ethods for first order plus dead tim
e and second order (over &

under) dam
ped Processes. C

om
puter based process param

eter estim
ation

techniques.
Introduction to non linear , open loop unstable, dead tim

e, integrating
processes and their control.



A
dvanced control strategies, controller design for cascade control, feed

forw
ard control and interfacial C

ontrol.
A

daptive control, M
R

A
C

 and STR
, control configuration, A

nalysis and
A

pplications
M

odel based control: Internal m
odel control, D

ynam
ic m

atrix control, m
odel

predictive control.
M

ultivariable control, Transfer function M
atrix, Stability and interaction

analysis.
D

igital control : H
ardw

are &
 Softw

are requirem
ent, Introduction of D

D
C

,
D

C
S, supervisory (optim

izing) and hierarchical, z-and m
odified z-

transform
ation and their inverse. C

ontroller design and im
plem

entation.
C

ase studies.
R

ecent D
evelopm

ents in the fields and future challanges.

B
ooks &

 R
eferences :

1.
G

eorge Stephanopoules, “C
hem

ical Process C
ontrol, A

n
Introduction to Theory and Practical”, Prentice H

all, N
ew

 D
elhi, 1998

2.
Sm

ith C
 A

 and C
orripio A

 B
 “Principles and Practice of A

utom
otive

Process C
ontrol”, John W

iley, N
ew

 York, 1976.
3.

C
oughnow

r D
 R

, “Process System
 A

nalysis and C
ontrol” 2nd edn.,

M
cG

raw
 H

ill, N
ew

 York, 1991.
4.

Luyben” Process M
odelling, Sim

ulation and C
ontrol for C

hem
ical

Engineers”, 2nd edn, M
cG

raw
 H

ill, 1990.

1 C
E 4

    M
ATH

EM
ATIC

A
L M

O
D

ELIN
G

 A
N

D
 O

PTIM
IZATIO

N

Introduction to process engineering and optim
ization, form

ulation
of various process optim

ization problem
s and their  classification, basic

concept of optim
ization, convex and concave function, necessary and

sufficient conditions for stationary points, optim
ization of one dim

ensional
problem

sU
nconstrained m

ulti variable optim
ization, direct search m

ethods,
indirect first and second order m

ethods, linear Program
m

ing and its
application : Sim

plex and B
ig M

 &
 tw

o phase m
ethods.C

onstrained m
ulti

level optim
ization, necessary and sufficient conditions for optim

um
,

quadratic program
m

ing, D
ynam

ic program
m

ing, integer and m
ixed integer

program
m

ing.

N
eural N

etw
ork : Fundam

entals, basic propagation netw
ork, use of

neural netw
orking in industries, fundam

entals of genetic algorithm
, genetic

m
odeling.

B
ooks &

 R
eferences:

1.
T.F.Edgar and D

.M
 H

im
m

elblau “O
ptim

ization of Chem
ical Processes”

M
cG

raw
 H

ill Edition.

2.
R

ao S.S “Engineering O
ptim

ization” N
ew

 A
ge

3.
Sharm

a J.K
. “O

perations R
esearch”

4.
R

ajasekaran R
, &

 V
ijayalakshm

i G.A
. “ N

eural N
etw

ork, Fussy
System

s and G
enetic A

lgorithm
.

1 C
E 5

ELECTIVE-I
(A

ny one of the follow
ing topics)

1)
        A

D
VA

N
C

ED
 C

H
EM

IC
A

L A
N

A
LY

SIS

Introduction to Spectroscopical M
ethods O

f A
nalysis

M
olecular Spectroscopy, A

tom
ic Spectroscopy, Polarim

etry A
nd

R
efractom

etry, Electrom
etric M

ethods O
f A

nalysis, X
R

D
 A

nalysis
Therm

al M
ethods, C

hrom
atographic M

ethods
Q

U
A

N
TITATIV

E SPEC
TR

O
SC

O
PY: B

eer-Lam
bert’s Law

, Lim
itations,

D
eviations (R

eal, C
hem

ical, Instrum
ental). N

esslerim
etry, D

uboscq
colourim

etry, Estim
ation of inorganic ions such as Fe, N

i and estim
ation of

N
itrite using B

eer-Lam
bert’s Law. Various electronic transitions in organic

and inorganic com
pounds effected by U

V, V
isible and infra red radiations,

Various energy level diagram
s of saturated, unsaturated and carbonyl

com
pounds, excitation by U

V
 and V

isible radiations, W
oodw

ard-Fischer
rules for the calculation of absorption m

axim
a (dienes and carbonyl

com
pounds), Effects of auxochrom

es and effects of conjugation on the
absorption m

axim
a, Instrum

entation for U
V, V

ISIBLE and IR spectroscopies
(Source, O

ptical parts and D
etectors), M

ulticom
ponent analysis,

Classification of chrom
atographic m

ethods, Colum
n, Thin layer, Paper, G

as,
H

igh Perform
ance Liquid C

hrom
atographical m

ethods (Principle, m
ode of

separation and Technique). Separation of organic com
pounds by colum

n
and Thin layer, m

ixure of C
u, C

o and N
i by Paper, separation of am

ino acids
by paper, estim

ation of organic com
pounds by G

C
 and H

PLC
.

B
ooks &

 R
eferences:

1.
Parikh V.M

., “ A
bsorption Spectroscopy of O

rganic M
olecules “,

A
ddison - W

esley Publishing C
om

pany, 1974.
2.

W
illard, H

.H
., M

erritt. I.I., D
ean J.A

., and Settle, F.A
., “ Instrum

ental
M

ethods of A
nalysis”,  Sixth edition, C

B
S publishers, 1986.

3.
Skoog D

.A
. and W

est D
.M

., “ Fundam
entals of A

nalytical
C

hem
istry”,  Saunders-C

ollege Publishing, 1982.
4.

B
anw

ell, G.C
., “ Fundam

entals of M
olecular Spectroscopy”, TM

H
,

1992.
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68

1 C
E 5

      ELEC
TIV

E-I
2)

M
ATERAL SCIENCE

Packings in crystals, ceram
ic structure, silicate m

aterials, refractory
m

aterial, structure sensitive m
aterials, polym

eric m
aterials, structure,

rheology, m
echanical properties, instrum

ents used for determ
ination of

structure, detects, advances in polym
eric m

aterials, m
etals like carbon, steel,

alloy steel, effect of cooling &
 heating on structure of m

etal structure,
strengthening m

echanism
, rubber and com

posite m
aterials.

Stress characteristics, reinforced m
aterial, plastics in packaging,

containers for pharm
aceutical, beverage, food, oil, detergent, etc. industries,

B
O

PP film
 in food packaging, lam

inated, heat seable,  flam
e proof polyester

fibers, flam
e retardant polyolefin fibers, polym

er alloys and their applications,
nylon, pc, pvc, polysulphur etc., alloys, m

aterials of construction for handling
specific chem

icals, Lining of equipm
ent, inspection &

 testing, corrosion,
fatigue, protection &

 testing, nanom
aterials.

B
ooks &

 R
eferences:

1)
Process D

esign of Equipm
ents, Vol. I &

 II : D
aw

ande S.D
., C

entral
Techno Pub., N

agpur.
2)

H
ydrocarbon Processing- Journal

3)
C

orrosion Engineering : Fontana M
.G., M

cG
raw

 H
ill.

4)
C

hem
ical Engg. - W

orld Journal.
5)

C
hem

ical A
ge of India.

1 C
E 5

ELECTIVE-I
3)

PU
LP &

 PA
PER

 TEC
H

N
O

LO
G

Y
Raw

 m
aterials for m

aking pulp &
 Paper. D

ifferent pulping processes,
pulp w

ashing, recovery of spent chem
icals,  pulp bleaching, stock

preparation: beating, refining,  internal sizing filling &
 loading, coloring, w

et
end additives.
Fourdrinier and cylinder m

old paper m
aking m

achines, sheet form
ation,

Pressing, sheet drying, external sizing, w
inding, H

and m
ade paper

production.
Environm

ental aspect of Pulp &
 Paper Industry.

R
ecent D

evelopm
ent of subject.

B
ooks &

 R
eferences:

1.
Pulp &

 Paper, C
hem

istry &
 C

hem
ical Technology C

asey, J.P.W
iley

Interscience, N
ew

 York
2.

Pulp &
 Paper M

anufacture , M
acD

onald R
.G, M

cG
raw

 H
ill

3.
Pulping Processes, Rydhlom

 S.A
 Interscience, N

ew
 York

4.
Pulp &

 Paper, Science and Technology, Libby, C
.E M

cG
raw

 H
ill

5.
H

andbook of Pulp &
 Paper Technology, B

ritt, K
.W

. R
einhold

Publishing C
orporation, N

Y.*****

SEC
O

N
D

  SEM
ESTER

2 C
E 1

          C
H

EM
IC

A
L R

EA
C

TIO
N

 EN
G

IN
EER

IN
G

           B
asic concept of design of reactors, types, optim

isation techniques,
m

ultiphase reactors, m
ultiphase reactions, hetrogeneous catalytic reactions,

isotherm
al, non isotherm

al, adiabatic, non adiabatic, fluidised catalytic
reactor, slurry reactor, characterisation of catalysis, chem

ical kinetics &
 rate

equation for hom
ogeneous and hetrogeneous reactions, chem

ical reaction
kinetics for reactions w

ith heat and m
ass transfer sim

ulteneously, non ideal
flow, fixed bed reactor - adiabatic, non isotherm

al, non adiabatic fixed bed,
com

parision of fixed, m
oving &

 fluid beds, optim
ization - form

ulation of
reactor problem

s, use of linear program
m

ing, differential calculus, non linear
program

m
ing in reactor optim

ization, instrum
entation &

 control devices in
chem

ical reactor.

B
ooks &

 R
eferences:

1)
C

hem
ical R

eaction Engg. : Levenspiel O
., John W

iley.
2)

Chem
ical &

 Catalytic Reaction Engg. : Jam
es J. Carberry, M

cG
raw

 H
ill.

3)
Chem

ical Engg. K
inetics : Sm

ith J.M
., M

cG
raw

 H
ill.

4)
C

hem
ical R

eactor D
esign &

 A
nalysis : B

ischott K
.B

. &
 Form

ent G.F.
5)

O
ptim

ization of Process : Edgar T.F., H
im

m
elbloan D

.M
., M

cG
raw

 H
ill.

6)
Elem

ents of Chem
ical Reaction Engg. : Scot Fogler H

.C., Prentice H
all.

Practical based on above syllabus.

2C
E2

A
D

VA
N

C
ED

 SEPA
R

ATIO
N

 PR
O

C
ESS

   M
em

brane transport and separation m
echanism

, basic transport
Equations solute transport param

eters, surface force-pore m
odel, prediction

of m
em

brane perform
ance, physico-chem

ical criteria of m
em

brane process,
m

aterial science of R
O

/U
F m

em
branes, aqueous &

 non aqueous solution
system

s, m
odule design and analysis, m

em
brane process design and

system
s, m

em
brane process  in w

ater, w
aste w

ater, biotechnology process,
food industries etc., m

em
brane bio reactor, pervaporation techniques in

alcohol concentration, gas separation application, perm
eation under

pressure through m
em

brane,  m
em

brane fouling and com
paction, liquid

m
em

branes, pollution control by m
em

brane process R
O

 treatm
ent of non-

aqueous solutions in liquid phase.

Books and R
eferences:

1.
R

O
/U

F Principles and  A
pplications; S.Sourirajan, R

. M
atsscera,

C
anada

 2.
U

F A
pplications H

and book; M
unir C

heryon
 3.

M
em

brane Separation Process : Stratum
ann, G

erm
any

 4.
H

andbook of Separation Process Technology: K
oros W

.J, R
ousseau

R.W
., W

iley, N
ew

 York.
Practical based on above syllabus



2 C
E 3

PR
O

C
ESS D

ESIG
N

 A
N

D
 PLA

N
T U

TILITIES

Process D
esign and developm

ent. G
eneral design considerations, H

ierarchy
of chem

ical process design.
N

ature of process synthesis and analysis. D
eveloping a conceptual design

and flow
 sheet synthesis.

Synthesis of reaction-separation system
s, D

istillation sequencing, Energy
targets, heat integration of
R

eactors, distillation colum
ns, evaporators and driers. Process change for

im
proved heat integration.

H
eat and m

ass exchange netw
orks and netw

ork design. C
H

EM
 C

A
D

/C
A

M
A

SPH
EN

 Essential utilities of chem
ical process plants such as W

ater
sources, steam

, com
pressors &

 vacuum
 pum

ps, refrigeration system
s, inert

gases etc.R
ecent D

evelopm
ents in the fields and future challanges.

B
ooks &

 R
eferences:

1.
Jack B

roughton; Process U
tility System

s; Institution of C
hem

.
Engineers U

.K
.

2.
R

eid, Prausnitz poling; The Properties of G
ases &

 Liquids, IV
 ed.

M
cG

raw
 H

ill International ed.
3.

S.C
.A

rora &
 S.D

om
kum

dw
ar; A

 C
ourse in R

efrigeration and A
ir

C
onditioning; D

hanpat R
ai &

 C
o.(P) ltd.

2C
E4

EN
ER

G
Y TEC

H
N

O
LO

G
Y A

N
D

 C
O

N
SERVATIO

N

             Sources of energy, different form
s and conversion , solid, liquid

and gaseous fuels, com
position  A

nalysis, heating values, com
bustion of

fuels, furnaces and furnace stream
s, m

aterial and energy B
alance,

consum
ption and heat transfer efficiency, furnace design, oxidation of sulfur

and sulfur com
pounds, alternate sources of energy, energy auditing, case

studies, principle of renew
able energy, technical and social im

plications.
Solar radiation, m

easurem
ent and estim

ation, solar heating devices, solar
w

ater heaters, sheltered and unsheltered heaters, system
s w

ith separate
storage, selective surfaces, solar ponds, solar concentrators and other
devices, B

io fuels: classification, com
bustion and pyrolysis, production of

alcohol and bio gas. B
io diesel, fundam

entals, transesterification of
vegetable oils for bio diesel  production, characterization  of bio diesel,
econom

ics, current trends, future prospects.
H

ydrogen energy,: system
 and analysis, hydrogen infrastructure, safety,

codes and standards.
H

ydrogen production: Electrolysis, therm
ochem

ical, hydrogen from
 fossil

fuels, biom
ass a renew

able sources of energy. H
ydrogen storage, carbon

storage m
aterials, m

etal  and chem
ical hydrides, cryogenic hydrogen

storage, hydrogen fuel cells.
R

ecent D
evelopm

ents in the fields and future challanges.

B
ooks &

 R
eferences:

1.
Fuels &

 Fuel Technology : Francis W
; Peter M

.C
 Pergm

on Press
2.

Fuel C
om

bustion Energy Technology : S.N
.Saha, D

hanpat R
ai

Pub. Co. N
ew

 D
elhi

3.
C

onventional Energy Technology : S.B
.Pandya, Tata M

cG
raw

 H
ill

4.
Practical Techniques of Saving Energy in C

hem
ical Industries :

Sitting  M
, N

oyes D
ata C

orp. U
SA

.
 5.

B
ram

e J. S. S. and K
ing J. G. Edw

ard A
rnold, “ Fuel, Solid, Liquid

and G
ases”

 6.
Sukhatm

e S.P., “Solar Energy”

2C
E5

 ELECTIVE-II
(A

ny one of the follow
ing)

1)   EN
V

IR
O

N
M

EN
TAL EN

G
IN

EER
IN

G
 &

 W
A

STE M
A

N
A

G
EM

EN
T

Ecology and environm
ent, sources of air w

aster, solid w
astes, A

ir
pollution, M

icrom
eteorology and dispersion of  pollutants in environm

ent,
Fate of pollutants, A

ir pollution control techniques, centrifugal
collectors,electrostatics, precipitator, bag filter, w

et scrubbers, D
esign &

efficiencies, C
om

bustion generated pollution, vehicle em
ission control,

case studies, W
ater pollution, w

ater quality m
odeling  of stream

s,
C

haracterization of effluents, effluent standards, treatm
ent m

ethods,
Prim

ary, secondary and tertiary m
ethods,  solid w

aste collection, treatm
ent

and disposals, w
aste  recovery system

s.

B
ooks &

 R
eferences:

1.
Environm

ental Im
pact A

ssessm
ent L.C

anter, M
cG

raw
 H

ill
2.

Fundam
entals of Ecology, E.P.O

dum
, V.B

.Sounders &
 C

O
3.

Physici-C
hem

ical Process for w
ater quality control, W

iley
International

4.
W

ater &
 W

ater Pollution H
andbook, L.L.G

accio, M
arcel D

ekkar,
N

ew
 York.

2C
E5

ELECTIVE-II
 2)

       N
A

N
O

TEC
H

N
O

LO
G

Y

Introduction to N
anotechnology – H

istory of nano-revolution, nano scale
m

aterials and their applications, C
arbon nano tubes, organic and inorganic

nano structures.
Future of the nanotechnology.
M

aterials used in N
anotechnology – A

n overview
 of the physical

(m
echanical, electrical) and chem

ical properties of different classes of solid
m

aterials such as m
etals, sem

iconductors, insulators and polym
ers.

69
70



71
72

Exam
ples of size effects of properties observed in thin film

s, colloids and
nanocrystals.
C

onventional Fabrication Techniques – Topdow
n and bottom

 up process,
techniques used in conventional m

icrofabrication including thin film
deposition (e.g. C

V
D

, PV
D

(, lithography, chem
ical etching and

electrodeposition.
A

nalytical Techniques – A
nalytical techniques such as Scanning Electron

M
icroscopy (SEM

), Electron and X
-ray D

iffraction, Ellipsom
etry,

Photoelectron, O
ptical and Ion spectroscopy and Probe M

icroscopy.
Transm

ission Electron M
icroscopy (TEM

), A
tom

ic Force M
icroscopy

(A
FM

)
A

pplications – Exam
ples of applications in M

icro and N
ano technology

including, M
icro fluidics, M

icro Electron M
echanical System

s (M
EM

S)
m

em
brane technology, and catyalyst and coatings

B
ooks &

 R
eferences :

1.
M

. W
ilson, K

. K
. G. Sm

ith, M
. Sim

m
ons and B

, R
aguse;

N
anotechnology, C

hapm
an &

 H
all/C

R
C

 press 2002
2.

M
. M

eyyappan; C
arbon N

anotubes, Science and application; C
R

C
Press, 2005

3.
A

lexei N
abok; O

rganic and Inorganic N
anostructures; Publisher

A
rtech H

ouse, London, 2005
4.

H
. W

atarai, N
. Teram

ae and T Saw
ada; Interfacial N

anochem
istry;

K
luw

er A
cadem

ic/Plenum
 Press, 2005

2C
E5

       ELEC
TIV

E-II
3)

CH
EM

O
INFO

RM
ATICS

D
efinition; in-vivo, in-vitro, in-silico synthesis of m

olecules
Representation of m

olecules in com
puters; W

LN
, SM

ILES, InChi etc.; G
raph

theory; Property C
alculations; Q

SA
R

,  Q
SPR

M
olecular surfaces; data m

ining, data m
odeling; 2D

 and 3D
 structural

databases; D
atabase search tools (A

N
N

, G
A

, Fuzzy etc.)
V

irtual reactions, reaction prediction; bond energies; reaction databases;
drug  design; C

M
L

Introduction to packages such as A
C

D
LA

B
S, C

hem
sk8, C

hem
axon, JM

E,
M

olchem

B
ooks &

 R
eferences:

1.
J. G

asteiger, T. Engel, “Chem
inform

atics,” W
iley-V

CH
, W

einheim
,

G
erm

any, 2003 A
. Leach, V. G

illet, “A
n Introduction to

Chem
inform

atics,” Springer, 2003.
2.

J. B
ajorath, “C

hem
oinform

atics: C
oncepts, M

ethods, and Tools
for D

rug D
iscovery  (M

ethods in M
olecular B

iology),” H
um

ana
Press, 2004

3.
G

asteiger, Johann J., ed. H
andbook of Chem

oinform
atics: From

 D
ata

to K
now

ledge. 4 v. W
iley-V

CH
, 2003.

*****
TH

IR
D

   SEM
ESTER

 3C
E

1  D
ISSE

R
TAT

IO
N

 / SE
M

IN
A

R
  : Preparation of detailed

report based on collection of data, experim
ental w

ork, published review,
etc, on a topic related to the Project / D

issertation  and presentation as
sem

inar.Literature survey on Project / D
issertation topic, planning of w

ork,
finalising m

aterials and m
ethodology, etc.

*****
FO

URTH
  SEM

ESTER

4C
E

1  D
ISSE

R
TAT

IO
N

 / SE
M

IN
A

R
 : R

eview
 of Project /

D
issertation data generated, experim

entation, conclusion draw
n,

recom
m

endations given, preparation of report, calculation, designing, etc.

*****



SY
LLA

BU
S

PR
ESC

R
IBED

 FO
R

TW
O

 Y
EA

R
 PO

ST G
R

A
D

U
ATE

DEG
REE CO

URSE
M

ASTER O
F ENG

INEERING
(FULL TIM

E)
CO

M
PUTER SCIENCE &

 ENG
INEERING

SEM
ESTER

 : FIR
ST

1R
M

EF1/1R
M

E1
ADVANCED CO

M
PUTER ARCH

ITECTURE
I.

Fundam
entals : Technology &

 C
om

puter usage trends, costs,
Perform

ance m
easurem

ents. Q
uantitative principles of C

om
puter

design. C
oncepts of m

em
ory hierarchy. Instruction set architectures.

M
em

ory addressing. O
perations in the instruction set. Encoding. R

ole
of com

pilers. D
LX

 architecture.

II.
Pipelining : B

asic principles &
 D

LX
. Various hazards : Pipelines, data,

control hazards. Im
plem

entation issues. M
ulticycle operations.

C
rosscutting issues. Instruction set design and piplelining. M

IPS
R4000 pipeline architecture.

III.
A

dvanced pipeline and instruction - level parallelism
 : concepts &

challenges. D
ata hazards &

 dynam
ic scheduling. D

ynam
ic H

ardw
are

prediction. Com
piler support for ILP. H

ardw
are support for parallelism

.
Studies of ILP. Pow

er PC
620.

IV.
M

em
ory- hierarchy design : B

asics of caches, R
educing cache m

iss &
hit tim

e. M
ain m

em
ory. Virtual m

em
ory. Protections Exam

ples of virtual
m

em
ory. Issues in the design of m

em
ory hierarchies. A

lpha A
PX

 21064
M

em
ory hierarchy.

V.
Storage System

s : Types of storage devices, B
uses &

 their types,
perform

ance I/O
 perform

ance m
easures. R

eliability, Availability and
R

A
ID

. Interfacing  to an O
perating system

.  D
esigning an I/O

 system
.

U
nix file system

 perform
ance.

VI.
Interconnection netw

orks : Introduction &
 basic concepts, C

om
puter

connection to interconnection netw
ork. Interconnection netw

ork
m

edia. Practical issues. Exam
ples of interconnection netw

orks. Issues
for interconnection netw

orks. Internet w
orking. A

n ATM
 netw

ork of
w

orkstation.

B
ooks :

1.
H

ennessy J.L. &
 Patterson D

.A
."C

om
puter A

rchitecture : A
Q

uantitative A
pproach" 2/e (H

arcourt A
sia)

2.
H

ayes J.P. "Introduction to C
om

puter A
rchitecture" (M

cG
raw

 H
ill))

3.
H

w
ang K

."A
dvanced Com

puter A
rchitecture &

 Parallel Program
m

ing"

(M
cG

raw
 H

ill)
4.

H
am

acher V.C."Com
puter O

rganization (M
cG

raw
 H

ill)

1R
M

EF2/1R
M

E2
ALG

O
RITH

M
ICS

I.
Introduction : M

athem
atical N

otations, Proof techniques, Elem
entary

algorithm
ics, Efficiency of algorithm

s : Exam
ples. A

sym
ptom

atic
notations : conditional asym

ptom
atic notations. N

otation w
ith several

param
eters. O

perations on asym
ptom

atic notations.

II.
A

lgorithm
 analysis : A

nalysing control structures. Exam
ples. Average-

case analysis. A
m

ortized analysis. Solving recurrences. R
eview

 of
data structures : A

rrays, Stacks, Q
ueries, R

ecords &
 Pointers, Lists,

G
raphs, Trees, A

ssociative tables, H
eaps.

III.
G

reedy A
lgorithm

s : Som
e characteristics, G

raphs : M
inim

um
 spanning

trees, Shortest paths. The knapsack problem
, Scheduling, D

ivide &
C

onques : Introduction - general tem
plate, B

inary search, sorting,
m

edian finding &
 m

atrix m
ultiplication. Exponentiation. Cryptograph.

IV.
D

ynam
ic program

m
ing : Exam

ples, Principle of optim
ality, K

napsack
problem

 &
 shortest paths. C

hained m
atrix m

ultiplication,
R

ecursion,M
em

ory function. G
raphs : Travarsing trees. D

epth-first-
search : D

irected &
 undirected graphs : B

readth-first-search. B
ack

tracking. B
ranch-and-B

ound. M
inim

ax principle.

V.
Probability algorithm

s : Introduction, pseudorandom
 generation.

N
um

erical probabilistic algorithm
s. M

onte Carlo algorithm
s. Las Vegas

algorithm
s. Parallel algorithm

s : B
asic techniques. W

ork &
 efficiency.

Exam
ples. Parallel evaluations of expressions. Parallel sorting netw

orks
&

 parallel sorting.

VI.
C

om
putational com

plexity.Introduction.Inform
ation-theoretic

argum
ents. A

dversary argum
ents. Linear reduction, Introduction to

N
P-com

pleteness. H
euristic algorithm

s. A
pproxim

ate algorithm
s. N

P-
hard approxim

ation problem
s. A

pproxim
ation schem

es.

B
ooks :

1.
G. Brassard, P.Bratley

"Fundam
entals of A

lgorithm
ics" (PH

I)
2.

H
orow

itz &
 Sahni "Fundam

entals of A
lgorithm

s" (G
algotia)

3.
A

ho, U
llm

an "A
nalysis &

 D
esign of Com

puter  A
lgorithm

s" (A
ddison-

W
esley)

4.
D

onald E.K
nuth "The A

rt of C
om

puter Program
m

ing" Vol.I, Vol.II,
Vol.III (A

ddison-W
esley)

1R
M

EF3/1R
M

E3
O

PER
ATIN

G
  SY

STEM
  D

ESIG
N

I.
G

eneral overview
 of the U

nix System
, K

ernel : A
rchitecture of U

nix
O

S, K
ernel data structures, system

 adm
inistration. The buffer cache;

advantages &
 disadvantages.

73
74



75
76

II.
Internal representation of files, inodes, structures, directories, super
block, allocation of disk blocks, System

 C
alls for the file system

 in
U

nix.

III.
Processes : States &

 transitions, Layout of system
 m

em
ory. C

ontext
Sleep. Process C

ontrol, Process Scheduling and Tim
e.

IV.
M

em
ory m

anagem
ent policies in U

nix. Sw
apping, dem

and paging
hybrid system

. I/O
 subsystem

 : drivers &
 stream

s.

V.
Interprocess Com

m
unication : Process tracing, System

 V
 IPC N

etw
ork

com
m

unications, Sockets.

VI.
M

ultiprocessor System
s : Problem

s &
 solutions w

ith m
aster slave

processors. D
istributed U

nix System
.

B
ooks :

1.
M

.J.B
ach : The D

esign of U
nix O

perating System
 (PH

I)
2.

A
.S.Tanenbaum

 : O
perating System

 D
esign &

 Im
plem

entation (PH
I)

3.
D

.C
om

en : O
perating System

 D
esign (Prentice H

all)

1R
M

EF4/3R
M

E1
D

IG
IA

L IM
A

G
E PR

O
C

ESSIN
G

I)
Introduction, O

rigin and application of D
IP. Fundam

ental steps and
com

ponents of an IP system
. Elem

ents of visual perception. Light
and EM

 spectrum
. Im

age sensing, acquisition, sam
pling and

quantization. B
asic relationships betw

een pixels.
II)

Spatial dom
ain im

age enhancem
ent : gray level transform

ations.
H

istogram
 processing. E

nhancem
ent using arithm

etic/logic
operations. B

asics of spatial filtering. Sm
oothing spatial filters.

Sharpening spatial filters. C
om

bined m
ethods.

III)
Frequency dom

ain im
age enhancem

ent : Fourier transform
 and the

frequency dom
ain. Sm

oothing frequency dom
ain filters. Sharpening

frequency dom
ain filters. H

om
om

orphic filtering. Im
plem

entation of
2-D

 Fourier transform
, the FFT.

IV)
Im

age  restoration : N
oise m

odels. R
estoration in the presence of

noise-only- spatial filtering. Periodic noise reduction by frequency
dom

ain filtering. Linear, Position Invariant degradation. Estim
ation of

degradation function. Inverse filtering. W
iener filtering. C

onstrained
LS filtering. G

eom
etric

transform
ations : spatial &

 gray level interpolation.
V)

C
olor im

age processing : color fundam
entals. C

olor m
odels. Pseudo

color im
age processing. Full color im

age processing. C
olor

transform
ations. Sm

oothing &
 sharpening. C

olor segm
entation. N

oise
in color im

age. C
olor im

age com
pression.

VI)
Im

age com
pression : fundam

entals, im
age com

pression m
odels. Error-

free com
pression m

ethods. Lossy predictive coding. Transform
coding. Im

age segm
entation : point, line &

 edge detection. Edge linking
and boundary detection. Thresholding.

TEX
T BO

O
K

 :    G
onzalez R.C. &

 W
oods R.E. : “D

igital Im
age Processing”

(2/e) (Pearson Education)

REFERENCES :
1)

Pratt W
.K

. : “D
igital Im

age Processing” (3/e) (John W
iley)

2)
C

handa B
. &

 M
ajum

dar D
. :”D

igital Im
age    Processing &

 A
nalysis”

(2000) (PH
I)

3)
Schalkoff R.J. : “D

igital Im
age Processing &

    Com
puter Vision”  (John

W
iley &

 Sons)
4)

U
m

baugh S.E. : “C
om

puter V
ision and Im

age   Processing” (Prentice
H

all)”
Lab : A

t least eight experim
ents m

ust be perform
ed w

hich w
ill include at

least one experim
ents on each U

nit.

1R
M

EF5/3R
M

E2
D

ATA
BA

SE  M
O

D
ELIN

G
  &

  D
ESIG

N

I.
IN

TRO
D

U
CTIO

N
 : Introduction to D

atabase Processing. Introduction
to D

atabase D
evelopm

ent. D
ATA M

O
D

ELIN
G. The Entity-Relationship

M
odel. The Sem

antic O
bject M

odel.
II.

D
ATA

B
A

SE D
ESIG

N
 : The R

elational M
odel and N

orm
alization.

D
atabase D

esign U
sing Entity-R

elationship M
odels. D

atabase D
esign

w
ith Sem

antic O
bject M

odels.
III.

D
ATA

B
A

SE IM
PLEM

EN
TATIO

N
 W

ITH
 TH

E R
ELATIO

N
A

L
M

O
D

EL
Foundations of R

elational Im
plem

entation. Structured Q
uery

Language. D
atabase A

pplication D
esign.

IV.
U

SIN
G

 IN
TER

N
ET TEC

H
N

O
LO

G
Y

 : U
sing D

atabase A
pplications.

M
anaging M

ulti U
ser D

atabases. A
ccessing the D

atabase Server :
O

D
BC, O

LE D
B, and A

D
O

.
V.

EN
TER

PR
ISE D

ATA
B

A
SES : Sharing Enterprise D

ata. R
elational

Im
plem

entation w
ith D

B2, the H
ierarchical and N

etw
ork D

ata M
odels.

VI.
O

BJECT-O
RIEN

TED
 D

ATA
BA

SE PRO
CESSIN

G
B

asic C
oncepts, D

ata, O
bjects &

 C
lass concepts. O

bject-O
riented

D
atabase Processing.



Book :D
avid K

roenke : D
atabase Processing

Fundam
entals, D

esign and Im
plem

entation (7/e) (M
acm

illan)
R

eferences :
1.

C
.J.D

ate : D
atabase Processing (A

ddison - W
esley)

2.
R

. R
am

akrishnan : D
atabase M

anagem
ent System

s (M
cG

raw
 H

ill)

3R
M

E 2
     LA

B
A

t least eight experim
ents m

ust be perform
ed w

hich w
ill include at

least one experiem
ent on each U

nit.

SEM
ESTER

 : SEC
O

N
D

2R
M

EF1/2 R
M

E 1
CO

M
UPTER CO

M
M

UNICATIO
N NETW

O
RK

S

U
nit I :

The need for speed and quality of service. A
dvanced TC

P/IP
and ATM

 N
etw

orks. The need for a protocol architecture.
T

he T
C

P/IP protocol architecture. T
he O

SI m
odel.

Internetw
orking, TC

P, U
D

P, Ipv6.

U
nit II :

Pacekt-sw
itching netw

orks. Fram
e relay netw

orks. ATM
protocol architecture. ATM

 logical connections. ATM
 cells.

ATM
 service categories. ATM

 A
daptation Layer (A

A
L). The

em
ergence of high-speed LA

N
s. Ethernet. Fibre channel.

W
ireless LA

N
s.

U
nit III:

O
verview

 of probability and Stochastic processes.
Probability. Random

 variables. Stochastic processes. Q
ueuing

analysis. W
hy queuing analysis. Q

ueuing m
odels. Single-

server queus. M
ultiserver queues. Q

ueues w
ith priorities.

N
etw

orks of queues. O
ther queuing m

odels. Estim
ating m

odel
param

eters. Self-sim
ilarity. Self-sim

ilar data traffic. Exam
ples

of self-sim
ilar data traffic. Perform

ance im
plications of self-

sim
ilarity.

U
nit IV:

C
ongestion control in data netw

orks and internets. Effects
of congestion. C

ongestion and control. Traffic m
anagem

ent.
Congestion control in Packet-Sw

itching netw
orks. Fram

e relay
congestion control. The

need for flow
 and error control.

Link control m
echanism

s. A
RQ

 perform
ance. TCP flow

 control.
TCP

congestion control perform
ance of TC

P over ATM
.

U
nit V

 :
O

verview
 of graph theory and least-cost paths. Elem

entary
concepts of graph theory. Shortest path length determ

ination.
Internet routing principles. D

istance-Vector protocol. R
IP.

Link-State protocol. O
SPF. Path-Vector protocols. B

G
P and

ID
R

P. M
ulticasting.

U
nit V

I:
Integrated Services A

rchitecture (ISA
). Q

ueuing discipline.
R

andom
 early detection. D

ifferentiated
services. R

eal-
Tim

e traffic. Resource Reservation : RSV
P. M

ultiprotocol label
sw

itching. R
eal-Tim

e Transport Protocol (RTP).

R
eferences :

1.
W

illam
 Stallings - H

igh Speed N
etw

orks and Internets - Perform
ance

and Q
uality of Service, 2nd Ed., (Pearson

Education)

2.
A

ndrew
 S. Tanenbaum

 - C
om

puter N
etw

orks, 4th Ed., Pearson
Education.

3.
Jam

es F. K
urose, K

eith W
. R

oss - C
om

puter N
etw

orking : A
 Top-

D
ow

n A
pproach Featuring the Internet.

4.
W

illiam
 Stallings - D

ata and C
om

puter C
om

m
unications, 7th Ed.,

Pearson Education.

5.
A

ndrew
 S. Tanenbaum

 - C
om

puter N
etw

orks, 4th Ed., Pearson
Education.

2R
M

EF2/2R
M

E2    A
RTIFIC

IA
L  N

EU
R

A
L  N

ETW
O

R
K

S  TEC
H

N
IQ

U
ES

I.
Introduction: B

rief overview
 of neural com

puting. Engineering
approaches to neural com

puting. A
N

N
S : m

apping and structure
view

points. A
N

N
 learning approaches. M

athem
atical fundam

entals
for A

N
H

: Vectors, M
atrix, State-space visualization. O

ptim
ization.

G
raph &

 D
igraphs.

II.
Elem

entary A
N

N
S : B

iological vs. A
rtificial neural units. U

nits net
activation to output characteristics. A

rtificial unit m
odel extensions.

Linear separability. Techniques to directly obtain linear unit param
eters.

Perceptrons, A
daline/M

adaline units. M
ultilayers perceptrons.

G
radients D

ecent training.

III.
N

eural netw
ork based pattern associaters. Influence of psychology

on PA
 design linear associative m

appings, Training &
 exam

ples.
H

ebbian Learning. M
ultilayer feedforw

ard netw
ork structures. D

elta
R

ule, G
eneralized delta rule. A

rchitecture &
 tracing extensions.H

iden
U

nits. M
LFF netw

ork m
apping. Exam

ple of FF N
/W

 design.

IV.
FF PA

 design, W
eight space, Error surfaces &

 search. G
eneralization.

O
utput error norm

s, H
igh-order derivative based training. Stochastic

optim
ization. N

etw
ork architecture determ

ination problem
. G

enetic
algorithm

 for n/w
 training. C

orrelation n/w
/, N

/W
 m

inim
ization &

inversion.

V.
R

ecurrent N
etw

orks : Introduction. B
asic param

eters &
 R

ecurrent
netw

ork design, w
eight storage perception and n/w

 capacity. N
etw

ork
synthesis procedures &

 exam
ples. Energy function characterization.

77
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B
A

M
 Self-organizing feature m

aps. A
daptive resonance architectures.

VI.
R

B
F netw

orks : Structure, C
haracteristics, D

esign, Training &
A

pplication exam
ples. Introduction to N

euro-fuzzy system
s. Fuzzy

sets &
 Logic overview

. Fuzzy system
 design procedures. Fuzzy/A

N
N

design and im
plem

entation. Practical A
N

N
 im

plem
entation. R

elated
elem

ents of C
om

puter architecture. H
ardw

are realization.

B
ooks :

1.
Schalk off R

obert J.
"A

rtificial N
eural N

etw
orks" (M

cG
raw

 H
ill ISE)

2.
Sim

on H
aykin

"N
eural N

etw
orks" (Pearson Education) 2/e

3.
K

osko, B
.

"N
eural N

etw
orks &

 Fuzzy System
s" (PH

I)

4.
Fu Li M

in
"N

eural N
etw

orks in C
om

puter Intelligence"
(M

cG
raw

 H
ill)

Lab : A
t least eight experim

ents m
ust be perform

ed w
hich w

ill include at
least one experim

ents on each U
nit.

2R
M

EF3/4 R
M

E 1
        C

O
M

PU
TER

 V
ISIO

N

U
nit I :

Im
age form

ation and im
age m

odels, cam
eras, geom

etric cam
era

m
odels, geom

etric cam
era calibration, Radiom

etry - m
easuring

light, sources, shadow
s and shading, color.

U
nit II :

Early vision : just one im
age : linear filters, edge detection,

noise estim
ation derivatives, detecting edges, texture :

representation analysis and synthesis, application, shape
from

 texture.

U
nit III:

Early vision : m
ultiple im

ages, the geom
etry of m

ultiple view
s

: tw
o view

s, three view
s, m

ore view
s, stereopsis,

reconstruction, hum
an stereopsis, binocular, fusion, m

ore
cam

eras, affine structure from
 m

otion : elem
ents of affine

geom
etry, affine structure from

 m
otion : from

 tw
o and m

ultiple
im

ages, Euclidean im
ages, segm

entation, projective structure
from

 m
otion.

U
nit IV

 :
M

id-level vision : segm
entation by clustering : introduction,

hum
an vision application, pixels, graph  theoretic clustering,

segm
entation by fitting a m

odel : H
ough transform

s, fitting
lines and curves, robustness, exam

ples.

U
nit V

 :
Segm

entation and fitting using probabilistic m
ethods : m

issing
data problem

s, EM
 algorithm

 and its application in practice,
m

odel selection. Tracking w
ith linear dynam

ic m
odels :

abstract inference problem
, linear dynam

ic m
odel, K

alm
an

filtering data association, application and exam
ples.

U
nit V

I :
H

igh-level vision : geom
etric m

ethods, m
odel-based vision :

assum
ptions, Pose consistency, Pose clustering, hypothesis

using invariance, verification, application, aspect graphs :
visual events, coputing the aspects graph, aspects graphs
and object localization.

TEX
T BO

O
K

 :
Forsyth, Ponce : Com

puter Vision - A M
odern A

pproach (PH
I / Pearson

Edu.)

REFERENCES :
1)

M
.Sonka, et.el : Im

age Processing, A
nalysis and M

achine V
ision, II

edition (Thom
son/V

ikas Pub.)

2)
R.Jain et.el : M

achine Vision, M
cG

raw
 H

ill, N
ew

 York, 1995.

3)
H

. W
echsler : C

om
putational V

ision (A
cadem

ic Press, London 90)

4)
Schalkoff : Im

age Processing and C
om

puter V
ision (W

iley)

Lab : A
t least eight experim

ents m
ust be perform

ed w
hich w

ill include at
least one experim

ents on each U
nit.

2R
M

EF4/4R
M

E2
   ELECTIVE

(I) EX
PER

T SY
STEM

 D
ESIG

N
I.

Introduction : D
efinitions &

 im
portance. D

P,M
IS &

 D
SS. A

rtificial
Intelligence : O

verview. Evolution of Expert System
s. Early expert

system
s : their characteristics, features &

 applications. R
ecent Expert

System
s; Future Expert System

s.
II.

Com
ponents of K

now
ledge in ES. K

now
ledge representation m

ethods.
R

epresentation via R
ule-based system

s. K
now

ledge acquisition &
dom

ain expert. Exam
ple. K

now
ledge acquisition via R

ule Induction.
Softw

are rule induction.
III.

Inference engine : Role, Search strategies, Forw
ard chaining algorithm

.
B

ackw
ard chaining algorithm

. M
ix m

odes. E
S M

odularity.
Enhancem

ents : U
ncertainty concepts &

 approaches to uncertainty.
Bridges in ES. Explanation.

IV.
Validation : ES justification, R

ule-based validation. Perform
ance

verification. Case Study. H
ybrid ES : D

efinition, im
portance. Exam

ples
of H

ybrid ES. A
n overview

 of perm
utation search.

V.
ES departm

ents: O
verview, D

evelopm
ent Languages. ES shells. ES

environm
ents. ES hardw

are. Im
plem

entation: O
verview

 M
ilestone

chart, Softw
are &

 H
ardw

are considerations. M
onitoring, M

aintenance
&

 D
ocum

entation.
VI

Staffing &
 Training : O

verview, Essential &
 Supplem

ental tools.
Justification, O

rganizational considerations. O
versight &

 evaluation.
ES &

 H
euristic program

m
ing. Future trends in expert system

s. ES
developm

ent flow
 diagram

.
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80



B
ooks :

1.
Ignizio Jam

es P."Introduction to Expert System
s" (M

cG
raw

 H
ill)

2.
R

olston
"Expert System

 D
esign"  (M

cG
raw

 H
ill)

3.
H

ayes R
oth "H

ardbook of Expert System
 D

esign" (A
ddison-W

esley)
4.

Patterson "A
rtificial Intelligence &

 Expert System
s" (PH

I)

2R
M

EF4/4R
M

E2
   ELECTIVE

(II) REAL TIM
E SYSTEM

S
I.

Introduction to real-tim
e system

s; com
parison of control flow

 and
data flow

, m
ethods for description of parallel system

s; design
m

ethodologies.

II.
R

eal-tim
e O

perating System
s : m

ulti-tasking, system
s protection, task

descriptions, task scheduling;

III.
Interprocess C

om
m

unication : basic concepts,standard softw
are,

sem
aphores, deadlock; prim

itive m
odel of operating system

.

IV.
B

uilding on Sem
aphores : queues, circular and m

ultiple buffers; O
ther

com
m

unication M
echanism

s : m
onitors, and the rendezvous; m

ulti-
processor considerations;

V.
R

eal-tim
e Languages : A

da; basic concepts of A
da : D

ata abstraction,
packages and private types, generics, m

anaging the nam
e space;

VI.
Real tim

e system
 design :  D

esign m
ethodologies for real-tim

e system
s;

exam
ple real-tim

e system
 design.

Text Book :
R

aym
ond B

uhr, D
onald B

ailey :

Introduction to R
eal-Tim

e System
s :

From
 D

esign to N
etw

orking w
ith C

/C
++ (A

ddison W
esley)

2R
M

EF4/4R
M

E2
    ELEC

TIV
E

(III) SYSTEM
 SIM

ULATIO
N

I.
Introduction : B

asic Sim
ulation M

odeling, discrete event Sim
ulation,

Single server queuing system
, sim

ulation of an inventory system
.

D
istributed sim

ulation, O
ther types, M

onte C
arlo sim

ulation.

II.
Com

plex System
 M

odeling : List processing in sim
ulation. Introduction

to SIM
LIB, and its use to sim

ulate, Single-server queuing. Tim
e-shared

com
puter m

odel, M
ultiteller bank, Job-shop M

odel. Event-List
m

anipulation.

III.
R

eview
 of basic probability and statistics, B

uilding valid &
 credible

sim
ulation m

odels : basic principles. Verification &
 validation of

sim
ulation program

s. A
 3- step procedure. Statistical procedures for

com
paring real w

orld observations &
 sim

ulation output data.

IV.
Input probability distributions selection : Introduction, useful
probability distributions. Techniques to assessing sam

ple
independence. Various activities. Shifted &

 truncated distributions.
M

odels of arrival process.

V.
R

andom
 num

ber generators : Introduction, various types &
 testing of

random
 num

ber generator. G
eneral approaches to generate random

variates. G
enerating continuous &

 discrete random
 variates correlated

random
 variates. A

rrival processes generation.

VI.
O

utput data analysis; transient &
 steady state behavior, Statistical

analysis for term
inating sim

ulation &
 for steady state. M

ultiple
m

easures of perform
ance. C

om
paring alternative system

configurations.

Text book;
A

.M
.Law

 &
 W

.D
.K

elton "Sim
ulation, M

odeling &
 A

nalysis" 2/e
(M

cG
raw

 H
ill)

R
eferences :

4.
G

eoffrey G
ordon : System

 Sim
ulation (PH

I)
5.

N
.D

eo : System
 Sim

ulation w
ith D

igital C
om

puters : (PH
I)

6.
J.A

.Payne : Introduction to Sim
ulation : (M

cG
raw

 H
ill)

2R
M

EF4/4R
M

E2
    ELEC

TIV
E

(IV
) C

O
M

PU
TER

 G
R

A
PH

IC
S

I.
R

eview
 of B

asic C
oncepts : Line-draw

ing algorithm
s &

 display. Tw
o

dim
ensional transform

ations. C
lipping and W

indow
ing.

II.
Raster G

raphics fundam
entals. Fram

e buffer display, Scan conversion,
N

atural im
ages, Solid-area scan conversion, A

lgorithm
 &

 their
properties.

III.
Interactive raster graphics : Painting m

odel, feedback im
ages, R

aster
graphics system

s representations, m
anipulation functinos. R

aster
display hardw

are.

IV.
R

ealism
 in three-dim

ensional graphics, C
urves &

 Surfaces, Shapes
description requirem

ents, Param
etric unctions, Bexic m

ethod, B-Sphire
m

ethod, D
isplaying C

urves &
 surfaces.

V.
Three-dim

ensional transform
ations &

 perspective : M
odeling, View

ing,
C

lipping. Perspective transform
ation. Screen C

oordinate system
 :

Properties, Projective transform
ations.

VI.
H

idden-surface elim
ination, D

epty-buffer algorithm
, Scan-line

coherence, A
rea Coherence algorithm

s, Sorting &
 Coherence. Shading

m
odel, Special effects.

81
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B
ooks :

1.
W

.M
.N

ew
m

an &
 R

.F.Sproul : Principles of Interactive C
om

puter
G

raphics, 2/e, (M
cG

raw
 H

ill)
2.

F.S.H
ill : Com

puter G
raphics(M

cM
illan)

3.
D

.H
earn &

 M
.P.Baker : Com

puter G
raphics (Prentice-H

all)
4.

H
am

ington : Com
puter G

raphics (M
cG

raw
 H

ill)

2RM
EF5

    SEM
IN

A
R

Each candidate shall deliver a Sem
inar on selected topic (related to

recent trends in C
om

puter Science &
 Engg.) and subm

it a report.

2RM
EF6

TECH
NICAL PAPER W

RITING
Each candidate shall select a topic (related to recent trends in Com

puter
Science &

 Engg.), carry out the literature review
, w

rite a research
paper for the selected topic according to IEEE/A

C
M

 technical paper
form

at and subm
it the paper , Present (deliver) the paper.

SEM
ESTER : TH

IRD
3R

M
EF1/5R

M
E1

     SEM
IN

A
R

Sem
inar to be delivered on w

ork com
pleted during Third Sem

ester.

SEM
ESTER : FO

URTH
4R

M
EF1/6R

M
E1

SEM
IN

A
R

 A
N

D
 D

ISSERTATIO
N

Each candidate shall subm
it project thesis and appear for project

defence. The thesis shall m
ainly contain introduction Literature survey,

D
esign/A

nalysis and im
plem

entation, testing conclusion, R
eference

and R
esum

e.
*****

SY
LLA

BU
S

PR
ESC

R
IBED

 FO
R

TW
O

 Y
EA

R
 PO

ST G
R

A
D

U
ATE

DEG
REE CO

URSE
M

ASTER O
F ENG

INEERING
(FULL TIM

E)
INFO

RM
ATIO

N TECH
NO

LO
G

Y

SEM
ESTER

 : FIR
ST

1 N
M

EF 1
O

PERATING
 SYSTEM

 CO
NFIG

URATIO
N

U
nit I

:
Introduction to O

perating System
s Internals O

S concepts :
Process m

anagem
ent, m

em
ory m

anagem
ent, file m

anagem
ent,

I/O
 m

anagem
ent, study and com

parison of different operating
system

 architectures : W
indow

s, Linux

U
nit II:

Process M
anagem

ent W
indow

s : System
 m

echanism
s,

m
anagem

ent m
echanism

s, strartup
and shutdow

n, Process,
Threads and Jobs.

Linux : Peocess descriptor and task structure, Process
creation, im

plem
entation of threads, process term

ination,
process scheduling

U
nit III:

M
em

ory M
anagem

ent W
indow

s : M
em

ory m
anager &

 its
services, system

 m
em

ory pools, virtual address space layout,
address translation, page fault handling.

Linux : Pages, zones, km
alloc, vm

alloc, slab layer, slab layer
allocator, statically allocating on the stack, high m

em
ory

m
apping.

U
nit IV

 :
File M

anagem
ent W

indow
s : W

indow
s file system

 form
ats,

FS driver architecture, troubleshooting FS problem
s, N

TFS
design goal and features, N

TFS drivers, N
TFS on disk

structure.

Linux : C
om

m
on file system

 interface, file abstraction layer,
U

nix  file system
, V

FS, D
entry object, super block object,

inode object,  file object, data structures associated w
ith file

system
s.

U
nit V

 :
Com

m
unication in D

istributed System
s D

istributed com
puter,

system
s, issues in designing, distributed operating system

s,
G

roup com
m

unication, R
PC

 m
odel, im

plem
enting R

PC
, stub

generation, RPC m
essages, com

m
unication protocol for RPC,

client-server binding, R
PC

 in heterogeneous environm
ent,

lightw
eight RPC.

83
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U
nit V

I:
Synchronization &

 R
esource M

anagem
ent in D

istributed
System

s C
lock synchronization, Event ordering, m

utual
exclusion, deadlock, election algorithm

s, G
lobal scheduling

algorithm
, Task assignm

ent
approach, 

load 
balancing

approach, load sharing approach.

TEX
T BO

O
K

S :
1)

A
ndrew

 S. Tanenbaum
 &

 M
aarten Van Steen, D

istributed System
s

“Principles and Paradigm
s”, PH

I, 1st Indian Edition, 2002.
2)

R
obert Love , “Linux K

ernel D
evelopm

ent”, Pearson Education,
2nd edition, 2005.

REFEREN
CE BO

O
K

S :
1)

M
ark R

ussinovich, D
avid Solom

on, “W
indow

s Internals”, M
icrosoft

Press, 4th edition, 2005.
2)

Pradeep K
. Sinha, “D

istributed O
perating System

s C
oncepts and

D
esign”, PH

I, 1st edition, 1997.
3)

D
aniel B

ovet, “U
nderstanding the L

inux K
ernel”, O

’R
eilly

Publications, 2nd editioni, 2003.

1 N
M

EF 2
D

ATA
BA

SE SY
STEM

 D
ESIG

N
U

nit I :
The extended entity relationship m

odel and object m
odel,

the ER
 m

odel revisited, com
plex data types, user defined

abstract data types and structured types, Subclasses,
Superclasses, Inheritance, Specializationand generalization,
R

elationship types of degree higher than tw
o.

U
nit II :

O
bject-O

riented D
atabases, overview

 of object-oriented
concepts, object identity, object structure and type
constructors, Encapsulation of operations, m

ethods and
persistence, type hierarchies and inheritance, type extents
and persistent program

m
ing languages, O

O
D

B
M

S
architecture and storage issues, transactions and
concurrency control, exam

ples of O
D

B
M

S.

U
nit III:

O
bject R

elational and Extended R
elational D

atabases,
database design for an O

R
D

B
M

S, nested
relations 

and
collections, storage and access m

ethods; Q
uery processing

and optim
ization, an overview

 of  SQ
L3, im

plem
entation

issues for extended type, system
s com

parison of R
D

B
M

S,
O

O
D

BM
S, O

RD
BM

S.

U
nit IV:

Parallel and D
istributed D

atabases and C
lient-Server

A
rchitecture, architecture for parallel databases, parallel query

evaluation, parallelizing individual operations, sorting joins,
distributed database concepts, data fragm

entationi,
replication and allocation, techniques for distributed database

design, query
processing 

in 
distributed 

databases
C

oncurrency control and recovery in distributed databases,
A

n overview
 of client-server architecture.

U
nit V

 :
D

atabases on the W
eb and Sem

i-Structured D
ata, W

eb
interfaces to the w

eb, overview
 of X

M
L, structure of X

M
L

data, docum
ent schem

a, querying, X
M

L data, storage of X
M

L
data, X

M
L applications, The sem

i-structured data m
odel,

im
plem

entation issues Indexes for text data.

U
nit V

I :
Enhanced D

ata M
odels for A

dvanced A
pplications, active

database concepts, tem
poral database concepts, Spatial

databases : concept and architecture, deductive databases
and query processing, m

obile databases, geographic
inform

ation system
s.

TEX
T BO

O
K

S :
1)

Elm
sari and N

avathe, “Fundam
entals of D

atabase System
s”

2)
R

am
akrishnan and G

ehrke, “D
atabase M

anagem
ent System

s”
3)

K
orth, Silberschatz, Sudarshan, “D

atabase System
 C

oncepts”

REFEREN
CE BO

O
K

S :
1)

R
ob and C

oronel, “D
atabase System

s : D
esign, Im

plem
entation and

M
anagem

ent”
2)

D
ate and Longm

an, “Introduction to D
atabase System

s”.

1 N
M

EF 3
NET - CENTRIC CO

M
PUTING

U
nit I :

N
etw

ork Technology : Introduction, m
edia issues, data link

protocols, the O
SI m

odel, netw
orking topologies, types of

netw
orks, protocols capabilities, N

etB
IO

S, IPX
, TC

P/IP,
C

SM
A

/C
D

, token passing, fram
e relay, netw

orking devices,
repeaters, bridges, routers, sw

itches, gatew
ays, netw

ork
design issues, data in support of netw

ork design, netw
ork

design tools, protocols and architecture.

U
nit II:

N
etw

ork perform
ance, M

odeling and Estim
ation : Issues

related w
ith optim

izing netw
ork perform

ance, probability,
stochastic processes, m

odeling and perform
ance evaluation,

queuing theory, queuing m
odels, estim

ating m
odel

param
eters, throughput utilization, m

odeling netw
ork as graph

external and internal representation, com
plexity issues,

netw
ork traffic controls.

U
nit III:

N
etw

ork A
dm

inistration : Function and responsibilities,
netw

ork issues : planning, im
plem

entation, fault diagnosis
and recovery, netw

ork design : problem
 definition, m

ultipoint
line layout heuristics, C

M
ST algorithm

s, ESA
U

-W
illam

’s
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algorithm
, Shannon’s algorithm

, unified algorithm
, Bin packing

algorithm
, Term

inal assignm
ents and concentrator location.

U
nit IV:

H
igh Speed N

etw
orks : N

eed, characteristics, challenges,
applications, fram

e relay, ATM
, ISD

N
, H

igh speed LA
N

s :
Ethernet, fiber channel, D

Q
D

B, SM
D

S, B-ISD
N

, STM
, D

SL,
and D

W
D

M
,

architecture transport, sw
itching and routing

in optical dom
ain, optical netw

ork m
anagem

ent,
internetw

orking.

U
nit V:

N
etw

ork Security : basic cryptographic techniques, security
in O

SI architecture, internet and netw
orked com

puting,
K

erberos, firew
alls, proxy, etc. Security applications in

com
m

erce and banking. IP Telephony : V
O

IP system
architecture, protocol hierarchy, structure of a voice endpoint,
protocols for the transport of voice m

edia over IP netw
orks,

Providing IP quality of service for voice, signaling protocols
for V

O
IP, PSTN

 gatew
ays, V

O
IP applications.

U
nit V

I:
Strorage N

etw
orks : introduction, challenges, SC

SI protocols
and architecture : R

A
ID

, backup and m
irroring, fiber channel

attached storage, netw
ork attached storage including N

FS,
C

IFS, and D
A

FS, m
anagem

ent of netw
ork storage

architectures. N
ew

 storage protocols, architectures and
enabling technologies.

REFEREN
CE BO

O
K

S :
1)

Stallings W
., “H

igh Speed N
etw

orks and Internets : Perform
ance and

Q
uality of Service”, Prentice H

all, 2002.
2)

K
ershenbaum

 A
., “Telecom

m
unications N

etw
ork D

esign  A
lgorithm

s”,
Tata M

cG
raw

 H
ill.

3)
Ram

asw
am

i R., Shivrajan K
., “O

ptical N
etw

orks”, M
organ  K

aufm
ann.

4)
D

ouskalis B
., “IP Telephony : The Integration of R

obust V
O

IP
Service”, Pearson Edu. A

sia.
5)

D
ouglas E. C

om
er, “C

om
puter N

etw
orks and Internet”, Pearson  Edu.

A
sia.

6)
Stallings W

., “H
igh Speed N

etw
orks :TC

P/IP and ATM
 D

esign
Principles”, Prentice H

all, 1998.
7)

A
ndrew

 Tanenbaum
, “C

om
puter N

etw
ork”, PH

I.

1 N
M

EF 4
REAL TIM

E EM
BEDDED SYSTEM

 DESIG
N

U
N

IT I:
Process and O

perating system

The process abstraction, Sw
itching context, Em

bedded
system

 project M
anagem

ent, Intercrossescom
m

unication
and pow

er consum
ption.

Introduction to R
eal tim

e system
s, Em

bedded system
s ,

Perceive com
puting  application areas,  O

verview
 of

Em
bedded system

 architecture, R
ecent Treads in Em

bedded
system

.

U
N

IT II:
RTO

S

Features C
haracteristics of RTO

S,. Task Scheduling , Signals,
Events, Q

ueues, M
ail B

oxes. C
reation of Threads and Inter

Thread C
om

m
unication

U
N

IT III:
Fault techniques

Introduction, Fault causes, Types , detections, fault and Error
containm

ent, R
educancy, H

ardw
are, softw

are, tim
e,

Integrated failure H
andling

U
N

IT IV:
Em

bedded H
ardw

are:

A
R

M
 Processor, PIC

 M
icrochip 16 B

it Processor, D
etailed

study of 16F877A
,A

tm
el 89c51 M

icrocontroller developm
ent

board.

U
N

IT V:
C

hip D
esign and Program

m
ing

Target D
evices D

ifferent type of A
SIC

S , FPG
A

 , C
PLD

A
rchitectures and program

m
ing

U
N

IT V
I:

C
ase Study

Study of any Tw
o RTO

S, eg. V
xW

orks, RTLinux, m
icro c/O

S-
II : M

em
ory M

anagem
ent, task state diagram

 , preem
ptive

priority, context sw
itches.

TEX
T BO

O
K

S:
1.

D
r. K

.V. K
. K

. Prasad “Em
bedded / R

eal Tim
e System

 : C
oncepts,

D
esign, &

 Program
m

ing -B
lack B

ook” D
ream

tech Press Publication
2.

Frank Vahid, Tony G
ivargis, “Em

bedded System
 D

esign”, W
illey

3.
Sm

ith M
., “A

pplication Specific Integrated C
ircuits”

4.
Raj K

am
al,  “Em

bedded System
s”,  Tata M

cG
raw

-H
ill

REFEREN
CE BO

O
K

S:
1.

Sriram
 lyer, Pankaj G

upta, “E
m

bedded R
eal tim

e System
s

Program
m

ing”, Tata M
. H

ill.
2.

Tam
m

y  N
ergaard  “Em

bedded   System
s  A

rchitecture  -  A
C

om
prehensive G

uide For Engineering &
 Program

m
ing”, Elsevier

Publication
3.

Barr M
., “RTO

S”
4.

Jane W
.S. “R

eal Tim
e System

s”, Pearson Education
5.

C.M
. K

rishana, K
ang G., Shin, “Real Tim

e System
” –M

.G. H
ill

6.
V

x W
orks Program

m
ing G

uide
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1 N
M

EF 5
ELECTIVE-I

i) SO
FTW

ARE ENG
INEERING

 M
ETH

O
DO

LO
G

IES
U

nit I:
Softw

are Process M
odels : Softw

are Process Fram
ew

ork,
Process Patterns, Personal and Team

  Process M
odels,

Process M
odels: W

aterfall M
odel, Increm

ental M
odels,

Evolutionary M
odels, Iterative D

evelopm
ent, The U

nified
Process, A

gile process, Process A
ssessm

ent, C
M

M
I, Im

pact
of Processes and O

utcom
es, Process Selection and

applicability.

U
nit II:

Requirem
ents Engineering : Requirem

ents Engineering Tasks,
Requirem

ent Elicitation Techniques,  Softw
are Requirem

ents:
Functional, N

on-Functional, D
om

ain, R
equirem

ents
C

haracteristics and C
haracterization, R

equirem
ent qualities,

Requirem
ent Specification, Requirem

ent Traceability, System
A

nalysis M
odel G

eneration, R
equirem

ent Prioritization.

U
nit III:

U
M

L  Concepts : Program
m

ing In Sm
all Versus Program

m
ing

In Large, U
M

L 2.0 H
istory/ N

ew
 Features M

D
A

/ M
O

F/ X
M

I/
C

O
R

B
A

, Introduction to U
M

L M
etam

odel, Extensibility
M

echanism
s and its usage, Introduction to O

CL, Specification
techniques of diagram

s in U
M

L.

U
nit IV:

B
ehavioral M

odel : U
se C

ases, U
se C

ase D
iagram

C
om

ponents, U
se C

ase D
iagram

, A
ctor G

eneralization,
Include and Extend, Tem

plate for U
se C

ase N
arrative, U

sing
U

se C
ases D

ata D
ictionary : Finding the O

bjects,
R

esponsibilities, C
ollaborators, and A

ttributes, C
R

C
 C

ards,
D

ynam
ic B

ehavior : Sequence diagram
s, object lifelines and

m
essage types, A

ctivity D
iagram

s : D
ecisions and M

erges,
Synchronization.

U
nit V:

D
esign Engineering : D

esign quality, D
esign C

oncepts, The
D

esign M
odel, Introduction to Pattern-B

ased Softw
are

D
esign, A

rchitecture styles : M
ain program

 w
ith sub program

style, A
bstract data type style, R

epository, Layered.
A

rchitectural D
esign: Softw

are A
rchitecture, D

ata D
esign and

A
rchitectural D

esign.

U
nit V

I:
O

bject O
riented D

esign : D
esign of O

bjects, D
esign and

Factoring, D
esign of Softw

are O
bjects, Features and

M
ethods, C

ohesion of O
bjects , C

oupling betw
een O

bjects ,
C

oupling and Visibility, Inheritance, Establishing The O
bject

M
odel, R

efining classes and associations, A
nalysis m

odel
vs. design m

odel classes, C
ategorizing classes: entity,

boundary and control, M
odeling associations and

collections, A
chieving reusability, R

euse through delegation,
Identifying and using service packages.

REFEREN
CE BO

O
K

S:
1.

Ian Som
m

erville, “Softw
are Engineering”, 7th Edition, A

ddison-
W

esley, 2004
2.

G
rady B

ooch, Jam
es R

am
baugh, Ivar Jacobson, “U

nified
M

odeling Language U
sers G

uide”, 2nd Edition, A
ddison-

W
esley,.

3.
Jim

 A
rlow, Ila N

eustadt, “U
M

L 2 and U
nified Process: Practical

O
bject O

riented A
nalysis and D

esign. “, 2nd Edition, A
ddison-

W
esley,

4.
Tom

 Pender, “U
M

L B
ible”, John W

iley &
 Sons,.

5.
Stephen H

. K
an, “M

etrics and M
odels in Softw

are Q
uality

Engineering”, Pearson Education,

1 N
M

EF 5
    ELEC

TIV
E-I

ii) INTELLIG
ENT SYSTEM

U
nit I :

A
rtificial Intelligence : Intelligence, A

rtificial intelligence,
intelligent system

s. K
now

ledge representation : R
easoning,

issue and acquisition : propositional calculus, predicate
calculus, R

ule-based know
ledge representation, sym

bolic
reasoning under uncertainty.

U
nit II:

Expert System
s : introduction, expert system

s, stages in the
developm

ent of expert system
, probability-based expert

system
s, expert system

 tools, difficulties in developing expert
system

s, applications of expert system
s.

U
nit III:

Fuzzy System
s : introduction, foundation of fuzzy system

s,
fuzzy relations, arithm

etic operations of fuzzy num
bers,

linguistic descriptions and their analytical form
s,

defuzzification m
ethods, fuzzy logic in control and decision-

m
aking applications, hardw

are realization of the analog fuzzy
controller.

U
nit IV

 :
A

rtificial N
eural N

etw
orks : introduction, N

euron physiology,
artificial neurons, artificial neural  netw

orks, features of artificial
neural netw

orks, backpropagation training algorithm
s,

functional link neural netw
orks, cascasde correlation neural

netw
orks.

U
nit V

 :
G

enetic A
lgorithm

s and Evolutionary Program
m

ing :
introduction, genetic algorithm

s, procedures of genetic
algorithm

s, the w
orking of genetic algorithm

s, the logic
behind genetic algorithm

s, evolutionary program
m

ing, the
w

orking of evolutionary program
m

ing, genetic-algorithm
-

based m
achine learning classifier system

.
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U
nit V

I :
Sw

arm
 Intelligent System

s : introduction, background of A
nt

intelligent system
s, im

portance of the ant colony paradigm
,

ant colony system
s, developm

ent of the ant colony system
s,

application of ant colony intelligence, the w
orking of ant

colony system
s, particle Sw

arm
 intelligent system

s,
engineering applications of PSIS and future research.

TEX
T BO

O
K

 :
1)

N
.P.Padhy, “A

rtificial Intelligence and Intelligent System
s”, O

xford.

REFEREN
CE BO

O
K

S :
1)

H
akin, Sim

on 2003, “N
eural N

etw
orks : A Com

prehensive  Foundation”,
PH

I, N
ew

 D
elhi.

2)
K

osko B
. 1997, “N

eural N
etw

orks and Fuzzy System
s”, PH

I, N
ew

D
elhi.

3)
Rajasekaran S. and G.A

.Vijayalakshm
i Pai, 2003, “N

eural N
etw

orks,
Fuzzy Logic and G

enetic A
lgorithm

s”,  PH
I, N

ew
 D

elhi.
4)

Sriram
, R

am
 D

. 1977, “Intelligent System
s for Engineering - A

K
now

ledge-B
ased A

pproach”, Springer, London.

1 N
M

EF 5
ELECTIVE-I

 (iii) LEG
A

L A
N

D
 PR

O
FESSIO

N
A

L ETH
IC

S
U

nit-I
Technical com

m
unication: O

ral presentations Technical
w

riting, System
 docum

entation, Technicalrequirem
ents

Team
 W

ork C
ulture: C

ollaboration, G
roup dynam

ics,
Leadership styles, Personality types, C

ollaboration tools.

U
nit-II

Social inform
atics, Social im

pact of IT on society, O
nline

com
m

unities &
 social im

plications, Philosophical
context,

D
iversity issues, G

ender-related issues, C
ultural issues,

A
ccessibility issues, G

lobalization
issues, Econom

ic issues
in com

puting, D
igital divide.

U
nit-III

Foundations of intellectual property, O
w

nership of
inform

ation, Plagiarism
, Softw

are piracy, Fair use,
D

igital
M

illennium
 C

opyright A
ct (D

M
C

A
), C

opyrights, patents,
tradem

arks and trade secrets, N
D

A
s,

International differences.

U
nit-IV

Legal Issues: C
om

pliance  to C
yber law

s, H
ackers/crackers,

C
om

puter crim
e, V

iruses, System
 use policies &

 m
onitoring,

R
isks and liabilities of com

puter-based system
s,

A
ccountability, responsibility, liability.

U
nit-V

O
rganizational context: B

usiness processes, IT environm
ent,

O
rganizational culture, Professionalism

, R
elationships w

ith
professional societies., C

odes of professional conduct, such
as IEEE, A

CM
, BCS, ITA

A
, A

ITP.  Ethics and history of ethics,

W
histle-blow

ing, 
W

orkplace 
issues 

(harassm
ent,

discrim
ination), Identify theft, Ethical hacking,

U
nit-V

I
Im

plications of: H
istory of com

puter hardw
are, softw

are,
H

istory of the Internet H
istory of  Telecom

m
unications, The

IT profession, IT education.  Privacy and civil liberties.

BO
O

K
S RECO

M
M

EN
D

ED
:

1.
M

eenakshi R
am

an, Sangeeta Sharm
a,”Technical C

om
m

unication –
English Skills for Engineers” O

xford H
igher Education

2.
G

eorge R
eynolds, “Ethics in Inform

ation Technology”, Thom
son

C
ourse Technology, 2003

3.
Sara B

aase,”A
 G

ift of Fire: Social, Legal and Ethical Issues for
C

om
puting and the Internet “, PH

I publications
4.

Richard A
.Spinello, “ Case Studies in Inform

ation Technology Ethics”,
Second Edition, PH

I

*****
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O
R

D
IN

A
N

C
E N

O
. 14 O

F 2007
E

xam
inations leading to the D

egree of +
 ¶…™……∆ j…EÚ“ {……Æ∆̇M…i… (M

aster of
E

ngineering) (Full Tim
e) / i…∆j…∂……∫j… {……Æ∆̇M…i… (M

aster of Technology) (Full
Tim

e), O
rdinance, 2007

W
hereas it is expedient to m

ake an O
rdinance in respect of

Exam
inations leading to the D

egree of +
 ¶…™……∆ j…EÚ“ 

{……Æ∆˙M…i… (M
aster of

Engineering) (Full Tim
e) / i…∆j…∂……∫j… {……Æ∆Ṁ…i… (M

aster of Technology) (Full Tim
e)

for the purposes hereinafter appearing, the M
anagem

ent C
ouncil is hereby

pleased to m
ake the follow

ing O
rdinance.

1.
This O

rdinance m
ay be called “Exam

inations leading to the D
egree of

+
 ¶…™……∆ j…EÚ“ {……Æ∆̇M…i… (M

aster of  Engineering) (Full Tim
e) / i…∆j…∂……∫j… {……Æ∆̇M…i…

(M
aster of Technology) (Full Tim

e), O
rdinance, 2007”.

2.
This O

rdinance shall com
e into force w.e.f. the date of its approval by

the M
anagem

ent C
ouncil.

3.
Follow

ing shall be the Exam
inations leading to the D

egree of M
aster of

Engineering (Full Tim
e)/ M

aster of Technology  (Full Tim
e) courses :-

i)
M

.E./M
.Tech. Sem

ester-I Exam
ination

ii)
M

.E./M
.Tech. Sem

ester-II Exam
ination

iii)
M

.E./M
.Tech. Sem

ester-III Exam
ination

iv)
M

.E./M
.Tech. Sem

ester-IV
 Exam

ination
4.

Exam
inations of IIIrd &

 IV
th sem

esters shall be held at the end of IV
th

sem
ester seperately.

5.
A

n applicant for adm
ission to the D

egree of M
aster of Engineering

(Full Tim
e) / M

aster of Technology (Full-Tim
e) courses shall have

passed the D
egree Exam

ination in B
achelor of Engineering/B

achelor
of Technology in the branches m

entioned under colum
n N

o.2 of the
follow

ing table against respective course :-
TA

B
LE

M
.E./M

.Tech.
B

.E./B
.Tech. of  this U

niversity or any other
statutory U

niversity
1.

2.
a) M

.E. C
ivil (Structural Engg.)

C
ivil /C

onstruction Engg., W
ater M

anagem
ent

b) M
.E. M

echanical (C
A

D
/C

A
M

)
M

echanical/A
utom

obile/Production/Industrial
Engineering

c) M
.E. Electronics

Electronics &
 Telecom

m
unication, Electronics

Engg., Industrial Electronics, Instrum
entation &

Inform
ation Tech.

d) M
.E. D

igital Electronics
Electronics &

 Telecom
m

unication, Electronics
Engg., Industrial Electronics, Instrum

entation &
Inform

ation Tech.
e) M

.E. Electrical
Electrical / Electrical Pow

er System
 / Electronics &

   (Electrical Pow
er System

)
Pow

er
f) M

.Tech. C
hem

ical Technology
C

hem
ical Engineering/C

hem
ical Technology

   (M
em

brane &
 Separation

   Technology)
g) M

.Tech.  M
echanical

M
echanical/A

utom
obile Engineering

    (Therm
al Engineering)

6.
The D

egree of M
aster of Engineering (Full-Tim

e) / M
aster of

Technology (Full-Tim
e) shall be aw

arded to an exam
inee w

ho in
accordance qualifies him

self/herself in any one of the follow
ing

subjects :-
1)

M
.E. Civil (Structural Engineering)

2)
M

.E. M
echanical (C

A
D

/C
A

M
)

3)
M

.E. Electronics
4)

M
.E. D

igital Electronics
5)

M
.E. Electrical (Electrical Pow

er System
)

6)
M

.Tech. C
hem

ical Technology (M
em

brane &
 Separation

Technology)
7)

M
.Tech. M

echanical (Therm
al Engineering)

7.
(i)

U
niversity shall hold M

ain Exam
inations of  Sem

ester-I of above
m

entioned Full Tim
e D

egree C
ourses in W

inter every year and
Supplem

entary Exam
inations in Sum

m
er every year at the end of

the Second Sem
ester .

(ii)
U

niversity shall hold M
ain Exam

inations of  Sem
esters-II, III &

IV
 in Sum

m
er every year and Supplem

entary Exam
inations in

W
inter every year.

(iii)
The period of A

cadem
ic session shall be such as m

ay be notified
in A

cadem
ic C

alender of the concerned academ
ic session.

(iv)
Exam

inations shall be held at such places and on such dates as
m

ay be notified by B
oard of Exam

inations.
8.

For the purposes of Instructions and Exam
inations, students shall

study sequentially.
9.

Subject to his/her com
pliance w

ith the provisions of O
rdinance relating

to Exam
inations in G

eneral, the applicant for adm
ission to an

exam
ination at the end of the course of study of a particular sem

ester
shall be eligible to appear at it,  if;
(i)

H
e/She has satisfied the conditions m

entioned in the follow
ing

table and the provisions thereunder.
TABLE

Sr.
N

am
e of Exam

.
The student should have

The student should
N

o.
com

pleted the term
have passed the

satisfactorily of
subjects of
exam

ination of
1.

M
.E./M

.Tech. Sem
ester-I

      Sem
ester-I

----
2.

M
.E./M

.Tech. Sem
ester-II

      Sem
ester-II

----
3.

M
.E./M

.Tech. Sem
ester-III

      Sem
ester-III

2/3 heads of passing
of Sem

ester- I &
 II

taken together
4.

M
.E./M

.Tech. Sem
ester-IV

      Sem
ester-IV

- do -

(Explanation :-
The Theory or Practical part of the subject shall be treated
as separate head of Passing.)

3
4



(ii)
H

e/She shall not be allow
ed to subm

it the dissertation till he/she
has passed in all subjects of I &

 II Sem
ester.

10.
The schem

es of teaching and exam
inations shall  be regulated by the

R
egulation.

11.
Exam

ination fees for the exam
ination shall be as prescribed by the

U
niversity tim

e to tim
e.

12
Exam

inees w
ho are successful in all Sem

ester-I, Sem
ester-II, Sem

ester-
III and Sem

ester-IV
 Exam

inations and w
ho obtained 75%

 or   m
ore

m
arks in all the Four Exam

inations shall be placed in First D
ivision

w
ith D

istinction, those obtaining 60%
 or m

ore, but less than 75%
shall be placed in First D

ivision, and all other successful Exam
inees

shall be placed in Second D
ivision. There shall be no classification of

successful exam
inees at Sem

esters I, II,  &
 III Exam

inations.
13.

(i)
The scope of the subject shall be as indicated in the syllabus.

(ii)
The m

edium
 of instructions and exam

ination shall be English.
14.

Provisions of O
rdinance N

o. 18 of 2001 relating to condonation of
deficiency of m

arks for passing an exam
ination and of O

rdinance N
o.

10 relating to exem
ptions and com

partm
ents shall apply to each

exam
ination under this O

rdinance.
15.

A
n exam

inee, w
ho does not pass or w

ho fails to present him
self/

herself for the exam
ination, shall be eligible for readm

ission to the
said exam

ination on paym
ent of fresh fees, and such other fees as

m
ay be prescribed by the U

niversity.
16.

A
s soon as possible after the exam

ination, the B
oard of Exam

inations
shall publish a result of the exam

inees. The result of all exam
inations

shall be classified as above and branchw
ise m

erit list shall be notified
as provided under O

riginal O
rdinance N

o.6.
17.

N
otw

ithstanding anything to the contrary, no one shall be adm
itted

to an exam
ination, if he/she has already passed the said exam

ination
or an equivalent exam

ination of any Statutory U
niversity.

18.
(i)

Exam
inees w

ho have passed in all the subjects prescribed for all
the exam

inations of the particular branch shall be eligible for
aw

ard of the D
egree of M

aster of Engineering/M
aster of

Technology in that branch including specilization.
(ii)

The D
egree C

ertificate in the prescribed form
 shall be signed by

the V
ice-Chancellor.

19.
O

rdinance N
o. 19 of 1998 relating to Exam

inations leading to the degree
of M

aster of Engineering-Electrical (Electrical Pow
er System

),
O

rdinance, 1997 and O
rdinance N

o. 16 of 2002  relating to Exam
inations

leading to the degree of M
aster of Engineering, O

rdinance, 2002 shall
stand repealed from

 the date of com
m

encem
ent of this O

rdinance in
force.

******

* R
egulation N

o. 5 of 2005

Exam
inations leading to the D

egree of M
aster of Engineering /M

aster
of Technology (Full Tim

e) R
egulation, 2005.

W
hereas it is expedient to fram

e  the R
egulation  in respect of

Exam
inations leading to the D

egree of M
aster of Engineering/M

aster of
Technology (Full Tim

e) R
egulation, 2005for the purposes hereinafter

appearing the M
anagem

ent C
ouncil is hereby pleased to  m

ake a follow
ing

R
egulation.

1.
This regulation m

ay be called “Exam
inations leading to the D

egree
of  M

aster of Engineering / M
aster of Technology (Full Tim

e)
Regulation, 2005.

2.
This  R

egulation shall  com
e  into force  w.e.f. the  date of its

approval by the M
anagem

ent C
ouncil.

3.
The Schem

es of Teachings and Exam
inations for First &

 Second
in respect of Exam

inations leading to the D
egree of M

aster of
Engineering / M

aster of Technology (Full Tim
e) R

egulation, 2005
shall be as per A

ppendices-A
, B

, C
, D

, E, F, G, H
 &

 I appended
w

ith this R
egulation respectively.

*****
* A

s am
ended vide R

egulation N
os. 37 of 2005, 25 of 2007 and 13

of 2009.

5
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DIRECTIO
N

N
o.11/2009

D
ate : 4/6/2009

Subject :
Eligibility Criteria for adm

ission to the D
egree of M

aster
of Engineering (Full Tim

e) (C
om

puter Science &
Engineering) and (Inform

ation Technology) courses
W

hereas O
rdinance N

o. 14 of 2007 in respect of Exam
inations

leading to the D
egree of +

Ê¦ÉªÉÉÆÊjÉEòÒ {ÉÉ®úÆMÉiÉ (M
aster of Engineering) (Full Tim

e)
/iÉÆjÉ¶ÉÉºjÉ {ÉÉ®úÆMÉiÉ (M

aster of Technology) (Full Tim
e), O

rdinance, 2007 is in
existence in the U

niversity,
A

N
D

W
hereas the schem

es of teaching &
 exam

inations and syllabi
alongw

ith eligibility criteria for adm
ission to M

aster of Engineering (Full
Tim

e)  (C
om

puter Science &
 Engineering) and (Inform

ation Technology)
w

ere accepted by the A
cadem

ic C
ouncil vide Item

 N
os. 87(6) D

) R
-2 and H

)
R-1 in its m

eeting held on 14-01-2009,
A

N
D

W
hereas R

egulation N
o. 13 of 2009 in respect of Exam

inations
leading to the D

egree of  M
aster of Engineering (Full Tim

e) / M
aster of

Technology (Full Tim
e) (A

m
endm

ent) Regulation, 2009 is in existence in the
U

niversity,
A

N
D

W
hereas eligibility for adm

ission to the above courses is the m
atter

w
hich is required to be regulated by the O

rdinance,
A

N
D

W
hereas the m

atter regarding m
aking of am

endm
ents in the existing

O
rdinance is likely to take som

e tim
e,

A
N

D
W

hereas tw
o year M

aster of Engineering (Full Tim
e)  (C

om
puter

Science &
 Engineering) and (Inform

ation Technology) courses are to be
im

plem
ented from

 the academ
ic session 2009-2010,

A
N

D
W

hereas syllabi for the above tw
o courses are to be sent for

printing.N
ow, therefore, I, D

r.K
u.K

am
al Singh, Vice-Chancellor of Sant G

adge
B

aba A
m

ravati U
niversity in exercise of pow

ers confirm
ed upon m

e under
sub section (8) of Section 14 of the M

aharashtra U
niversities A

ct, 1994,
hereby direct as under :-

1)
This D

irection shall be called “Exam
inations leading to the D

egree of
+
 ¶…™……∆ j…EÚ“ {……Æ∆̇M…i…  (M

aster of  Engineering) (Full Tim
e) / i…∆j…∂……∫j… {……Æ∆̇M…i…

(M
aster of Technology) (Full Tim

e), D
irection, 2009”

2)
This D

irection shall com
e into force from

 the date of its issuance.

3)
A

n applicant for adm
ission to the D

egree of M
aster of Engineering

(Full Tim
e) (Com

puter Science&
 Engineering) and (Inform

ation
Technology)  courses shall have passed the D

egree Exam
ination in

B
achelor of Engineering / B

achelor of Technology in the follow
ing

branches :-

i)
M

.E.
C

om
puter Science &

 Engineering,
(C

om
puter Science &

C
om

puter   Technology, C
om

puter
Engineering)

Engineering, Electronics Engg.,
Electronics &

 Telecom
m

unication,
Inform

ation Technology
ii)

M
.E. (Inform

ation
Inform

ation Technology, C
om

puter
Technology)

Science &
 Engineering, C

om
puter

Technology, C
om

puter Engineering,
Electronics &

 Telecom
m

unication,
Electronics Engineering

4)
The D

egree of M
aster of Engineering  (Full Tim

e)shall be aw
arded to

an exam
inee w

ho accordance qualifies him
self / herself in the follow

ing
subjects :-
i)

M
.E. (C

om
puter Science &

 Engineering)
ii)

M
.E. (Inform

ation Technology)

Sd/-
D

r. K
am

al Singh
Vice-Chancellor

*****

25
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A
ppendix-A

Tw
o Year Post G

raduate D
egree C

ourse in Electrical Engineering (E
lectrical Pow

er System
)

M
aster of Engineering (Full-Tim

e)
FIR

ST
 SE

M
E

ST
E

R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.
1SEPS1

Pow
er System

4
-

-
3

80
20      100

40
50

—
—

—
—

O
ptim

ization
2.

1SEPS2
G

eneration Planning and
4

-
-

3
80

20      100
40

50
—

—
—

—
Load D

ispatch
3.  1SEPS3

M
icroprocessor &

4
-

-
3

80
20      100

40
50

—
—

—
—

M
icrocontroller

4.
1SEPS4

Pow
er System

 D
ynam

ics
4

-
-

3
80

20      100
40

50
—

—
—

—
5.

1SEPS5
D

igital Signal Processing
4

-
-

3
80

20      100
40

50
—

—
—

—
6.

1SEPS6  Pow
er System

 Lab.-I
-   -

4
-

—
—

—
—

50
50

100
50

TO
TA

L
20

-
4

         500
100

TO
TA

L : 600
SE

C
O

N
D

 SE
M

E
ST

E
R

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

—
—

1.
2SEPS1

A
dvanced Pow

er System
4

-
-

3
80

20      100
40

50
—

—
—

—
Protection

2.
2SEPS2

H
igh Voltage

4
-

-
3

80
20      100

40
50

—
—

—
—

Transm
ission

3.
2SEPS3

Pow
er System

 M
odeling

4
-

-
3

80
20      100

40
50

—
—

—
—

&
 C

ontrol
4.

2SEPS4
C

om
puter M

ethods in
4

-
-

3
80

20      100
40

50
—

—
—

—
Pow

er System
 A

nalysis
5.

2SEPS5
FA

C
TS and Pow

er
4

-
-

3
80

20      100
40

50
—

—
—

—
Q

uality
6.

2SEPS6
Pow

er System
 Lab.-II

-
-

4
-

—
—

—
—

50
50

100
50

TO
TA

L                 20
-

4
-

—
—

       500
100

TO
TA

L : 600
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3SEPS1

D
issertation and Sem

inar
-

-
6

100
100

50
TO

TA
L

-
-

6
100

TO
TA

L : 100
FO

U
R

T
H

 SE
M

E
ST

E
R

External m
arks

Internal m
arks

Total
M

in. pass m
arks

1.
4SEPS1

D
issertation and Sem

inar
-

-
6

200
100

300
150

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation

guide and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
D

issertation : Title of the dissertation w
ork to be subm

itted to the U
niversity on or before 15th Sept. (for regular exam

ination) and 15th of February (for supplem
entary exam

.).
Title accepted/m

odified /rejected by the sanctioning authority of U
niversity to be conveyed to the concern w

ithin a m
onth.

Sem
ester IV

Sem
inar : to be delivered on the com

plete w
ork of dissertation. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.
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A
ppendix-B

Tw
o Y

ear Post G
raduate D

egree C
ourse in D

igital E
lectronics

M
aster of Engineering (Full-Tim

e)
FIR

ST
 SE

M
E

ST
E

R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

     M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.
1U

M
E

F1
M

odern Electronic
4

-
-

3
80

20      100
40

50
—

—
—

—
D

esign Techniques
2.

1U
M

E
F2

Em
bedded System

D
esign

4
-

-
3

80
20      100

40
50

—
—

—
—

3.
1U

M
E

F3
D

igital C
om

m
unication

4
-

-
3

80
20      100

40
50

—
—

—
—

Techniques
4.

1U
M

E
F4

D
igital Signal Processing

4
-

-
3

80
20      100

40
50

—
—

—
—

and A
pplications

5.
1U

M
E

F5
D

igital Instrum
entation

4
-

-
3

80
20      100

40
50

—
—

—
—

6.
1U

M
E

F6
Lab.-I(based on1U

M
EF1

-
-

2
-

—
—

—
—

25
25

50
25

&
 1U

M
E

F2)
7.

1U
M

E
F7

Lab.-II(based on
-

-
2

-
—

—
—

—
25

25
50

25
1U

M
E

F3 &
 1U

M
E

F5)
T

O
TA

L
20

-
4

         500
100

T
O

TA
L : 600

SE
C

O
N

D
 SE

M
E

ST
E

R
1.

2U
M

E
F1

D
igital Im

age Processing
4

-
-

3
80

20      100
40

50
—

—
—

—
2.

2U
M

E
F2

V
LSI D

esign Technology
4

-
-

3
80

20      100
40

50
—

—
—

—
3.

2U
M

E
F3

A
dvanced C

om
puter

4
-

-
3

80
20      100

40
50

—
—

—
—

N
etw

orks and Program
m

ing
4.

2U
M

E
F4

A
rtificial Intelligent

4
-

-
3

80
20      100

40
50

—
—

—
—

System
s

5.
2U

M
E

F5
Parallel C

om
puting

4
-

-
3

80
20      100

40
50

—
—

—
—

6.
2U

M
E

F6
Lab.-III(based on

-
-

2
-

—
—

—
—

25
25

50
25

1U
M

E
F4 &

 2U
M

E
F1)

7.
2U

M
E

F7
Lab.-IV

 (based on
2U

M
E

F2)
-

-
2

-
—

—
—

—
25

25
50

25
T

O
TA

L   20
-

4
           500

  100
T

O
TA

L : 600
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3U

M
EF1

D
issertation and Sem

inar
-

-
6

100
100

50
TO

TA
L

-
-

6
100

TO
TA

L : 100
FO

U
R

T
H

 SE
M

E
ST

E
R

External m
arks

Internal m
arks

Total
M

in. pass m
arks

1.
4U

M
EF1

D
issertation and Sem

inar
-

-
6

200
100

300
150

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation

guide and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
D

issertation : Title of the dissertation w
ork to be subm

itted to the U
niversity on or before 15th Sept. (for regular exam

ination) and 15th of February (for supplem
entary exam

.).
Title accepted/m

odified /rejected by the sanctioning authority of U
niversity to be conveyed to the concern w

ithin a m
onth.

Sem
ester IV

Sem
inar : to be delivered on the com

plete w
ork of dissertation. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.
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A
ppendix-C

Tw
o Year Post G

raduate D
egree C

ourse in M
echanical Engineering

M
aster of Engineering (C

A
D

/C
A

M
)

(Full-Tim
e)

FIR
ST

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.
1M

C
C

1
C

om
puter A

ided D
esign

4
-

2
3

80
20      100

40
50

25
25

50
25

2.
1M

C
C

2
C

om
puter A

ided
4

-
2

3
80

20      100
40

50
25

25
50

25
M

anufacturing
3.

1M
C

C
3

C
om

puter A
ssisted

4
-

-
3

80
20      100

40
50

—
—

—
—

Production M
anagem

ent
4.

1M
C

C
4

M
echatronics

4
-

-
3

80
20      100

40
50

—
—

—
—

5.
1M

C
C

5
Elective-I

4
-

-
3

80
20      100

40
50

—
—

—
—

TO
TA

L                  20
-   4

        500
100

TO
TA

L : 600
SE

C
O

N
D

 SE
M

E
ST

E
R

1.
2M

C
C

1 Finite Elem
ent A

nalysis
4

-
2

3
80

20      100
40

50
25

25
50

25
2.

2M
C

C
2

Sim
ulation Theory and

4
-

2
3

80
20      100

40
50

25
25

50
25

A
pplications

3.  2M
C

C
3

R
obotics and R

obot
4

-
-

3
80

20      100
40

50
—

—
—

—
A

pplications
4.  2M

C
C

4
Industrial Product D

esign
4

-
-

3
80

20      100
40

50
—

—
—

—
5.

2M
C

C
5

Elective-II                4
-

-
3

80
20      100

40
50

—
—

—
—

TO
TA

L                  20
-   4

 500
    100

TO
TA

L : 600
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3M

C
C

1
D

issertation and Sem
inar

-
-

6
100

100
50

TO
TA

L
-

-
6

100
TO

TA
L : 100

FO
U

R
T

H
 SE

M
E

ST
E

R
External m

arks
Internal m

arks
Total

M
in. pass m

arks
1.

4M
C

C
1

D
issertation and Sem

inar
-

-
6

200
100

300
150

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation

guide and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
D

issertation : Title of the dissertation w
ork to be subm

itted to the U
niversity on or before 15th Sept. (for regular exam

ination) and 15th of February (for supplem
entary exam

.).
Title accepted/m

odified /rejected by the sanctioning authority of U
niversity to be conveyed to the concern w

ithin a m
onth.

Sem
ester IV

Sem
inar : to be delivered on the com

plete w
ork of dissertation. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.
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A
ppendix-D

Tw
o Year Post G

raduate D
egree C

ourse in C
ivil Engineering (Structural E

ngineering)
M

aster of Engineering (Full-Tim
e)

FIR
ST SEM

ESTER

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.
1SFSE1

Engineering M
athem

atics
4

-
-

3
80

20         100
40

50
—

—
—

—
2.

1SFSE2
Theory of Plates &

 Shells
4

-
-

3
80

20         100
40

50
—

—
—

—
3.

1SFSE3
C

om
puter M

ethods of
4

-
2

3
80

20         100
40

50
25

25
50

25
4.

1SFSE4
 A

dvanced Structural
4

-
-

3
80

20         100
40

50
—

—
—

—
A

nalysis
5.

1SFSE5
A

dvanced C
oncrete

4
-

2
4

80
20         100

40
50

25
25

50
25

Structures

TO
TA

L                               20    -        4
500

         100

 TO
TA

L : 600

SE
C

O
N

D
 SE

M
E

ST
E

R

1.  2SFSE1
Finite Elem

ent M
ethod

4    -
-        3

80
20        100

40
50

—
—

—
—

2.  2SFSE2
A

dvanced D
esign of Steel

4    -
2       4

80
20        100

40
50

25
25

50
25

Structures
3.  2SFSE3

Structural D
ynam

ics
4    -

-        3
80

20        100
40

50
—

—
—

—
4.  2SFSE4

Prestress C
oncrete

4    -
2       3

80
20        100

40
50

25
25

50
25

5.  2SFSE5
Elective

4    -
-        3

80
20        100

40
50

—
—

—
—

TO
TA

L                              20    -
4

            500
                  100

TO
TA

L : 600
Elective :

1) Experim
ental Stress A

nalysis
2) Structural Stability

3) Soil Structure Interaction
4) Earthquake R

esistant Structures
5) D

esign of Environm
ental Structures
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3SFSE1

D
issertation and Sem

inar
-

-
6

100
100

50
TO

TA
L

-
-

6
100

TO
TA

L : 100
FO

U
R

T
H

 SE
M

E
ST

E
R

External m
arks

Internal m
arks

Total
M

in. pass m
arks

1.
4SFSE1

D
issertation and Sem

inar
-

-
6

200
100

300
150

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation

guide and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
D

issertation : Title of the dissertation w
ork to be subm

itted to the U
niversity on or before 15th Sept. (for regular exam

ination) and 15th of February (for supplem
entary exam

.).
Title accepted/m

odified /rejected by the sanctioning authority of U
niversity to be conveyed to the concern w

ithin a m
onth.

Sem
ester IV

Sem
inar : to be delivered on the com

plete w
ork of dissertation. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.

                                                                                  14



A
ppendix-E

Tw
o Year Post G

raduate D
egree C

ourse in M
echanical Engineering (T

herm
al E

ngineering)
M

aster of Technology  (Full-Tim
e)

FIR
ST

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.
1SFM

TE1  A
dvanced M

athem
atics  4

-
-     3

80
20      100

40
50

—
—

—
—

2.
1SFM

TE2 A
dvanced

 4
-

-
3

80
20      100

40
50

—
—

—
—

  Therm
odynam

ics
3.

1SFM
TE3 Fluid D

ynam
ics

 4
-

-
3

80
20      100

40
50

—
—

—
—

4.
1SFM

TE4  A
dvanced H

eat Transfer 4
-

-
3

80
20      100

40
50

—
—

—
—

5.
1SFM

TE5 R
esearch M

ethodology
 4

-
-

3
80

20      100
40

50
—

—
—

—
6.

1SFM
TE6 Lab. Practice-I

  -
-

4
-

—
—

—
—

50
50

100
50

TO
TA

L                    20
-    4

  500
      100

TO
TA

L : 600
SE

C
O

N
D

 SE
M

E
ST

E
R

1.
2SFM

TE1M
odern Energy Sources&

  4
-

-    3
      80

20      100
   40      50

    —
     —

     —
  —

Pow
er Plant Econom

ics
2.

2SFM
TE2H

eat Exchanger D
esign     4

-
-    3

      80
20      100

   40      50
    —

     —
     —

  —
3.

2SFM
TE3 Elective-I                  4

-
-    3

      80
20      100

   40      50
    —

     —
     —

  —
4.

2SFM
TE4 Elective-II                 4

-
-    3

      80
20      100

   40      50
    —

     —
     —

  —
5.

2SFM
TE5 Elective-III                4

-
-    3

      80
20      100

   40      50
    —

     —
     —

  —
6. 2SFM

TE6 Lab. Practice-II             -
-

4    -
       —

      —
  ---

    —
     —

    50
     50

    100
  50

               TO
TA

L                 20
4

 500
                     100
TO

TA
L : 600
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3SFM

TE1D
issertation and Sem

inar
-

-
6

100
100

50
TO

TA
L

-
-

6
100

TO
TA

L : 100
FO

U
R

T
H

 SE
M

E
ST

E
R

External m
arks

Internal m
arks

Total
M

in. pass m
arks

1.
4SFM

TE1D
issertation and Sem

inar
-

-
6

200
100

300
150

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation

guide and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
D

issertation : Title of the dissertation w
ork to be subm

itted to the U
niversity on or before 15th Sept. (for regular exam

ination) and 15th of February (for supplem
entary exam

.).
Title accepted/m

odified /rejected by the sanctioning authority of U
niversity to be conveyed to the concern w

ithin a m
onth.

Sem
ester IV

Sem
inar : to be delivered on the com

plete w
ork of dissertation. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.
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A
ppendix-F

Tw
o Year Post G

raduate D
egree C

ourse in C
hem

ical Technology
M

aster of Technology (M
em

brane &
 Separation Technology)

(Full-Tim
e)

FIR
ST

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.  1M
ST1

A
dvances in A

bsorption  4
-    2     3

      80
20     100

   40
      50

     25     25
      50     25

&
 A

dsorption Sepration
Technologies

2.  1M
ST2

M
em

brane Separation    4
-    2     3

      80
20     100

   40
      50

     25     25
      50     25

Process
3.  1M

ST3
C

hem
ical Engineering     4

-
-     3

      80
20     100

   40
50

     —
     —

      —
    —

A
nalysis

4.
1M

ST4
A

dvanced Energy        4
-

-     3
      80

20     100
   40

50
     —

     —
      —

    —
Technologies

5.
1M

ST5
Sem

inar-I                 -
-

2
-     —

—
—

   —
--

     50      50
       100   50

TO
TA

L                 16
-

6
-     —

—
400

200
TO

TA
L : 600

SE
C

O
N

D
 SE

M
E

ST
E

R

1.
2M

ST1
A

dvanced D
ow

nstream
   4

-    2     3
      80

20     100
   40

      50
     25     25

      50     25
Technology for C

hem
ical

R
ecovery &

 W
aste U

tilization
2.

2M
ST2

Industrial B
iotechnology  4

-    2     3
      80

20     100
   40

      50
     25     25

      50     25
3.

2M
ST3

A
dvanced M

aterial       4
-

-     3
      80

20     100
   40

50
     —

     —
      —

   —
Technology

4.
2M

ST4
A

dvanced R
eactor D

esign 4
-

-     3
      80

20     100
    40

50
     —

     —
      —

   —
5.

2M
ST5

Sem
inar-II                 -

-
2     -      --

--
---

    --
--

     50     50
      100   50

TO
TA

L                  16
-

6     -       —
—

400
      200

TO
TA

L : 600
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3M

ST1
D

issertation and Sem
inar

-
-

6
100

100
50

TO
TA

L
-

-
6

100
TO

TA
L : 100

FO
U

R
T

H
 SE

M
E

ST
E

R
External m

arks
Internal m

arks
Total

M
in. pass m

arks
1.

4M
ST1

D
issertation and Sem

inar
-

-
6

200
100

300
150

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation

guide and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
D

issertation : Title of the dissertation w
ork to be subm

itted to the U
niversity on or before 15th Sept. (for regular exam

ination) and 15th of February (for supplem
entary exam

.).
Title accepted/m

odified /rejected by the sanctioning authority of U
niversity to be conveyed to the concern w

ithin a m
onth.

Sem
ester IV

Sem
inar : to be delivered on the com

plete w
ork of dissertation. 50 internal m

arks out of 100 w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.
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A
ppendix-G

Tw
o Year Post G

raduate D
egree C

ourse in C
hem

ical Engineering
M

aster of Technology (C
hem

ical E
ngineering)

(Full-Tim
e)

FIR
ST

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.  1C
E1

Transport Phenom
ena     4

-    2     3
      80

20     100
   40

      50
     25     25

      50     25
2.  1C

E2
A

dvanced B
iochem

ical     4
-    2     3

      80
20     100

   40
      50

     25     25
      50     25

Engineering
3.  1C

E3
Process C

ontrol           4
-

-     3
      80

20     100
   40

50
     —

     —
      —

    —

4.
1C

E4
M

athem
atical M

odelling   4
-

-     3
      80

20     100
   40

50
     —

     —
      —

    —
&

 O
rganisation

5.
1C

E5
Elective-I *                4

-
-     3

      80
20     100

   40
50

     —
     —

      —
    —

TO
TA

L                  20
-     4

-     —
—

500
      100

TO
TA

L : 600
*Elective-I 1) A

dvanced C
hem

ical A
nalysis

2) M
aterial Science

3) Pulp &
 Paper Technology

SE
C

O
N

D
 SE

M
E

ST
E

R

1.
2C

E1
C

hem
ical R

eaction       4
   -    2     3

      80
20     100

   40
      50

     25     25
      50     25

Engineering
2.

2C
E2

A
dvanced Separation    4

   -    2     3
      80

20     100
   40

      50
     25     25

      50     25
Techniques

3.
2C

E3
Process D

esign &
       4

   -     -     3
      80

20     100
   40

50
     —

     —
      —

   —
Plant U

tilities
4.

2C
E4

Energy Technology &
   4

   -     -     3
      80

20     100
    40

50
     —

     —
      —

   —
C

onservation
5.

2C
E5

Elective-II *             4
   -     -     3

      80
20     100

   40
50

     —
     —

      —
    —

TO
TA

L                 20  -     4
      —

—
500

      100
TO

TA
L : 600

*Elective-II 1) Environm
ental Engineering  &

 W
aste M

anagem
ent

2) N
anotechnology

3) C
hem

oinform
atics
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3C

E1
D

issertation and Sem
inar

-
-

6
100

100
50

TO
TA

L
-

-
6

100
TO

TA
L : 100

FO
U

R
T

H
 SE

M
E

ST
E

R

External m
arks

Internal m
arks

Total
M

in. pass m
arks

1.
4C

E1
D

issertation and Sem
inar

-
-

6
200

100
300

150
TO

TA
L

-
-

6
300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. O

ut of 100, 50 internal m
arks  w

ill be assessed by a C
om

m
ittee consisting of H

ead of D
epartm

ent,
dissertation guide and subject expert appointed by Principal of the C

ollege / H
ead of U

niversity D
epartm

ent. R
em

aining 50 internal m
arks w

ill be given by guide based on perform
ance.

D
issertation : Title of the dissertation w

ork to be subm
itted to the U

niversity on or before 15th Sept. (for regular exam
ination) and 15th of February (for supplem

entary exam
.).

Title accepted/m
odified /rejected by the sanctioning authority of U

niversity to be conveyed to the concern w
ithin a m

onth.
Sem

ester IV
Sem

inar : to be delivered on the com
plete w

ork of dissertation. O
ut of 100, 50 internal m

arks  w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.
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A
ppendix-H

Tw
oYear Post G

raduate D
egree C

ourse in C
om

puter Science &
 E

ngineering
M

aster of Engineering (Full-Tim
e)

FIR
ST

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.  1R
M

EF1/1R
M

E1  A
dvanced

4
-

-
3

80
20      100

40
50

—
—

—
—

         C
om

puter A
rchitecture

2.  1R
M

EF2/1R
M

E2  A
lgorithm

ics
4

-
-

3
80

20      100
40

50
—

—
—

—
3.  1R

M
EF3/1R

M
E3  O

perating System
4

-
-

3
80

20      100
40

50
—

—
—

        D
esign

4.  1R
M

EF4/3R
M

E1 D
igital Im

age
4

-
2

  3
  80

   20      100   40
      50

     25
     25

    50
   25

        Processing
5.  1R

M
EF5/3R

M
E2  D

ataB
ase

4
-

2
3

80
20      100

40
50

25
25

50
25

        M
odeling &

  D
esign

                            TO
TA

L
20

4                                 500
  100

TO
TA

L : 600
SE

C
O

N
D

 SE
M

E
ST

E
R

1.  2R
M

EF1/2R
M

E1   C
om

puter
4

-
-

3
80

20      100
40

50
—

—
—

—
          C

om
m

unication
          N

etw
ork

2.  2R
M

EF2/2R
M

E2   A
rtificial

4
-

2
3

80
20      100

40
50

25
25

50
25

         N
eural N

etw
ork

         Techniques
3.  2R

M
EF3/4R

M
E1  C

om
puter V

ision
4

-
2

3
80

20      100
40

50
25

25
50

25
4.  2R

M
EF4/4R

M
E2  Elective *

4
-

-
3

80
20      100

40
50

—
—

—
—

5.  2R
M

EF5
        Technical

-
1

-
-

—
—

—
—

—
—

50
50

25
        Paper W

riting
6.  2R

M
EF6

        Sem
inar

-
1

-
-

—
—

—
—

—
—

50
50

25
TO

TA
L

8
1

2
          400

  200
TO

TA
L : 600

Elective * : 1) Expert System
 D

esign   2) R
eal Tim

e System
  3) System

 Sim
ulation  4) C

om
puter G

raphics
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

--------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3R

M
EF1/5R

M
E1  D

issertation and
-

-
6

100
100

50
         Sem

inar
TO

TA
L

-
-

6
100

TO
TA

L : 100
FO

U
R

T
H

 SE
M

E
ST

E
R

External m
arks

Internal m
arks

Total
M

in. pass m
arks

1.
4R

M
EF1/6R

M
E1D

issertation and
-

-
6

200
100

300
150

        Sem
inar

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. O

ut of 100, 50 internal m
arks w

ill be assessed by a C
om

m
ittee consisting of H

ead of D
epartm

ent, dissertation
guide and subject expert appointed by Principal of the C

ollege / H
ead of U

niversity D
epartm

ent. R
em

aining 50 internal m
arks w

ill be given by guide based on perform
ance.

D
issertation : Title of the dissertation w

ork to be subm
itted to the U

niversity on or before 15th Sept. (for regular exam
ination) and 15th of February (for supplem

entary exam
.).

Title accepted/m
odified /rejected by the sanctioning authority of U

niversity to be conveyed to the concern w
ithin a m

onth.
Sem

ester IV
Sem

inar : to be delivered on the com
plete w

ork of dissertation. O
ut of 100, 50 internal m

arks w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.



A
ppendix-I

Tw
o Y

ear Post G
raduate D

egree C
ourse in Inform

ation Technology
M

aster of Engineering (Full-Tim
e)

FIR
ST

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

L
T

P                   T
H

E
O

R
Y

PR
A

C
TIC

A
L

D
ura-

M
ax.

M
ax.

To-
M

in. Pass M
arks

M
ax.

M
ax.

To-
M

in.
tion

M
arks

M
arks

tal
Theory

M
ar-

M
arks

tal
Pass

of
Theory

College
Papers

ks
College

     M
arks

Papers
Papers

A
ssess-

A
ssess-

(H
rs)

m
ent.

m
ent

1.
1N

M
E

F1
O

perating System
4

-
-

3
80

20      100
40

50
—

—
—

—
C

onfiguration
2.

1N
M

E
F2

D
atabase System

D
esign

4
-

-
3

80
20      100

40
50

—
—

—
—

3.
1N

M
E

F3
N

et C
entric C

om
puting

4
-

-
3

80
20      100

40
50

—
—

—
—

4.
1N

M
E

F4
R

eal Tim
e Em

bedded
4

-
-

3
80

20      100
40

50
—

—
—

—
System

 D
esign

5.
1N

M
E

F5
E

lective-I *
4

-
-

3
80

20      100
40

50
—

—
—

—
6.

1N
M

E
F6

Lab.-I (based on1N
M

EF1
-

-
2

-
—

—
—

—
25

25
50

25
&

 1N
M

E
F2)

7.
1N

M
E

F7
Lab.-II (based on

-
-

2
-

—
—

—
—

25
25

50
25

1N
M

E
F3 &

 1N
M

E
F4)

T
O

TA
L

20
-

4
         500

100
TO

TA
L : 600

Elective-I *  i) Softw
are Engineering M

ethodologies
ii) Intelligent System

s
iii) Legal and Professional Ethics

SE
C

O
N

D
 SE

M
E

ST
E

R
1.

2N
M

E
F1

Integrative Program
m

ing
4

-
-

3
80

20      100
40

50
—

—
—

—
2.

2N
M

E
F2

D
igital M

edia
4

-
-

3
80

20      100
40

50
—

—
—

—
D

evelopm
ent

3.
2N

M
E

F3
Inform

ation Technology
4

-
-

3
80

20      100
40

50
—

—
—

—
M

anagem
ent

4.
2N

M
E

F4
System

s Security
4

-
-

3
80

20      100
40

50
—

—
—

—
5.

2N
M

E
F5

E
lective-II *

4
-

-
3

80
20      100

40
50

—
—

—
—

6.
2N

M
E

F6
Lab.-III (based on

-
-

2
-

—
—

—
—

25
25

50
25

2N
M

E
F1)

7.
2N

M
E

F7
Lab.-IV

 (based on
2N

M
E

F2 &
 2N

M
E

F4)
-

-
2

-
—

—
—

—
25

25
50

25
T

O
TA

L   20
-

4
           500

  100
T

O
TA

L : 600
Elective-II * i) Softw

are Testing
ii) W

ireless N
etw

orks and C
om

m
unication

iii) D
ata W

arehousing and D
ata M

ining
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T
H

IR
D

 SE
M

E
ST

E
R

Sr.
N

am
e of the Subject

H
ours / W

eek
Exam

ination Schem
e

N
o.

------------------------------------------------------------------------------
L  T

P
Internal m

arks
Total

M
in Pass M

arks

1.
3N

M
EF1

D
issertation and Sem

inar
-

-
6

100
100

50
TO

TA
L

-
-

6
100

TO
TA

L : 100
FO

U
R

T
H

 SE
M

E
ST

E
R

External m
arks

Internal m
arks

Total
M

in. pass m
arks

1.
4N

M
EF1

D
issertation and Sem

inar
-

-
6

200
100

300
150

TO
TA

L
-

-
6

300
TO

TA
L : 300

G
R

A
N

D
 TO

TA
L : 1600

Sem
ester III

Sem
inar :  Sem

inar to be delivered on w
ork com

pleted during third sem
ester. O

ut of 100, 50 internal m
arks  w

ill be assessed by a C
om

m
ittee consisting of H

ead of D
epartm

ent,
dissertation guide and subject expert appointed by Principal of the C

ollege / H
ead of U

niversity D
epartm

ent. R
em

aining 50 internal m
arks w

ill be given by guide based on perform
ance.

D
issertation : Title of the dissertation w

ork to be subm
itted to the U

niversity on or before 15th Sept. (for regular exam
ination) and 15th of February (for supplem

entary exam
.).

Title accepted/m
odified /rejected by the sanctioning authority of U

niversity to be conveyed to the concern w
ithin a m

onth.
Sem

ester IV
Sem

inar : to be delivered on the com
plete w

ork of dissertation. O
ut of 100, 50 internal m

arks  w
ill be assessed by a C

om
m

ittee consisting of H
ead of D

epartm
ent, dissertation guide

and subject expert appointed by Principal of the C
ollege / H

ead of U
niversity D

epartm
ent. R

em
aining 50 internal m

arks w
ill be given by guide based on perform

ance.
N

ote : Thesis of dissertation w
ork m

ust be subm
itted to the U

niversity on or before 30th A
pril (for regular exam

. ) and 30th N
ovem

ber ( for supplem
entary exam

.). Thesis of D
issertation

w
ork be subm

itted w
ith late fee to the U

niversity upto 31 M
ay (for regular exam

.) and 31st D
ecem

ber (for supplem
entary exam

.). The late fee shall be charged as in case of Exam
ination

form
.

N
otes : 1. Student should fill the exam

ination form
 in the begining of 3rd sem

ester jointly for 3rd &
 4th sem

esters.
         2. Single m

arksheet for 3rd &
 4th sem

esters together w
ill be given to the student.
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