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U
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C
H

N
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L
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G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
T

    P
   C

I Y
ear B

.Tech
. M

M
T

2+1   0    4
(H

S
 05231)  E

N
G

L
IS

H
1.

IN
T

R
O

D
U

C
T

IO
N

 :

In view
 of the grow

ing im
portance of E

nglish as a tool for global com
m

unica-
tion and the consequent em

phasis on training students to acquire com
m

uni-
cative com

petence, the syllabus has been designed to develop linguistic and
com

m
unicative com

petence of E
ngineering students. T

he prescribed books
and the exercises are m

eant to serve broadly as students’ handbooks, to en-
courage them

 to develop their language skills. T
he tw

o textbooks identified by
the B

oard of S
tudies serve the purpose of illustrating the conceptual fram

e-
w

ork w
ithin w

hich the syllabus is to be adm
inistered in the classroom

. W
hen a

T
E

X
T

 B
O

O
K

 is prescribed content is generally paid attention to. H
ow

ever, the
stress in this syllabus is on language acquisition and skill developm

ent, call-
ing for both the teacher and the taught to go beyond the prescribed texts and
innovate exercises and tasks.

2.
O

B
JE

C
T

IV
E

S
 :

1.
To prom

ote the language proficiency of the students w
ith em

phasis on im
prov-

ing their LS
R

W
 skills.

2.
To im

part training to the students through the syllabus and its theoretical and
practical com

ponents.

3.
To im

prove com
m

unication skills in form
al and inform

al situations.

3.
S

Y
L

L
A

B
U

S
 :

L
isten

in
g

 S
kills :

•
Listening for general content

•
Listening to fill up inform

ation gaps
•

Intensive listening
•

Listening for specific inform
ation

•
N

ote-taking - guided and unguided
•

P
ost-listening testing

S
p

eakin
g

 S
kills :

•
O

ral practice
•

D
eveloping confidence

•
Introducing oneself/others

•
A

sking for/ giving inform
ation

•
D

escribing objects/offering solutions
•

D
escribing situations

•
R

ole play
•

E
xpressing agreem

ent/disagreem
ent
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R
ead

in
g

 C
o

m
p

reh
en

sio
n

•
S

kim
m

ing the text
•

U
nderstanding the gist of an argum

ent
•

Identifying the topic sentence
•

Inferring lexical and contextual m
eaning

•
U

nderstanding discourse features
•

R
ecognizing coherence/sequencing of sentences

N
O

T
E

 :
T

h
e stu

d
en

t, th
ro

u
g

h
 th

e train
in

g
 im

p
arted

 to
 h

im
/h

er b
y m

ean
s

o
f th

e text-b
ased

 ap
p

ro
ach

, w
ill b

e exam
in

ed
 in

 an
sw

erin
g

 q
u

estio
n

s
o

n
 an

 u
n

seen
 p

assag
e.

W
ritin

g
 S

kills :
•

W
riting a sentence

•
U

se of appropriate vocabulary
•

P
aragraph w

riting
•

C
oherence and cohesiveness

•
N

arration / description
•

Interpreting data
•

F
orm

al and inform
al letter w

riting
•

S
ending e-m

ails
•

Inform
ation transfer

•
E

diting a passage

4.
T

E
X

T
B

O
O

K
S

 P
R

E
S

C
R

IB
E

D
 :

In order to im
prove the proficiency of the student in the acquisition of the four

skills m
entioned above, the follow

ing texts and course content, divided into
E

ight U
nits, are prescribed:

1.
L

E
A

R
N

IN
G

 E
N

G
L

IS
H

: A
 C

om
m

unicative A
pproach, H

yderabad: O
rient

Longm
an, 2005.(S

elected Lessons)

2.
W

IN
G

S
 O

F
 F

IR
E

: A
n A

utobiography – A
P

J A
bdul K

alam
, A

bridged ver-
sion w

ith E
xercises, H

yderabad: U
niversities P

ress (India) P
vt. Ltd., 2004.

T
h

e fo
llo

w
in

g
 lesso

n
s fro

m
 th

e p
rescrib

ed
 texts are reco

m
m

en
d

ed
 fo

r stu
d

y
:

A
.

S
T

U
D

Y
 M

A
T

E
R

IA
L

 :

U
n

it – I

1.
A

stro
n

o
m

y from
 L

E
A

R
N

IN
G

 E
N

G
L

IS
H

: A
 C

o
m

m
u

n
icative A

p
p

ro
ach

, O
ri-

ent Longm
an,  2005.

2.
C

hapters 1-4 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

, an
ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

., 2004

U
n

it – II

3.
Inform

ation Technology  fro
m

 LE
A

R
N

IN
G

 E
N

G
LIS

H
: A

 C
om

m
unicative A

p-
proach, O

rien
t L

o
n

g
m

an
, 2005.

4.
C

hapters 5-8 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

, an
ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

., 2004

U
n

it – III

5.
H

um
our  fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

rien
t

L
o

n
g

m
an

, 2005.

6.
C

hapters 9-12 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,

an
 ab

rid
g

ed
 versio

n
 w

ith
 E

xercises., U
n

iversities P
ress (In

d
ia) P

vt. L
td

.,

2004

U
n

it – IV

7.
E

nvironm
ent fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

ri-

en
t L

o
n

g
m

an
, 2005.

8.
C

hapters 13-16 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,

an
 ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

.,

2004

U
n

it – V

9.
Inspiration fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

: A
 C

om
m

unicative A
pproach, O

rien
t

L
o

n
g

m
an

, 2005.

10.
C

hapters 17-20 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,

an
 ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

.,

2004.

U
n

it – V
I

11.
H

um
an Interest  fro

m
 LE

A
R

N
IN

G
 E

N
G

LIS
H

 :  A
 C

om
m

unicative A
pproach,

O
rien

t L
o

n
g

m
an

, 2005.

12.
C

hapters 21-24 fro
m

 W
ings of F

ire: A
n A

utobiography – A
P

J A
b

d
u

l K
alam

,

an
 ab

rid
g

ed
 versio

n
 w

ith
 E

xercises, U
n

iversities P
ress (In

d
ia) P

vt. L
td

.,

2004.

* E
xercises from

 the lessons not prescribed shall also be used for classroom

tasks.

U
n

it – V
II

R
eading and W

riting S
kills

R
eading C

om
prehension

S
ituational dialogues

R
eport w

riting

Letter w
riting

E
ssay w

riting

Inform
ation transfer
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U
n

it – V
III

R
em

edial E
nglish

C
om

m
on errors

S
ubject-V

erb agreem
ent

U
se of A

rticles and P
repositions

Tense and aspect

Vo
cab

u
lary – S

yn
o

n
ym

s &
 A

n
to

n
ym

s, o
n

e-w
o

rd
 su

b
stitu

tes, p
refixes &

su
ffixes, Id

io
m

s &
 p

h
rases, w

o
rd

s o
ften

 co
n

fu
sed

.

T
E

X
T

 B
O

O
K

S

1.
E

ffective Tech
n

ical C
o

m
m

u
n

icatio
n

, M
 A

shraf R
izvi, Tata M

cG
raw

-H
ill P

ub-

lishing C
om

pany Ltd.

2.
E

veryd
ay D

ialo
g

u
es in

 E
n

g
lish

, R
obert J D

ixson, P
rentice H

all of India P
vt

Ltd., N
ew

 D
elhi.

R
E

F
E

R
E

N
C

E
S

1.
S

tren
g

th
en

 Yo
u

r E
n

g
lish

,  B
haskaran &

 H
orsburgh, O

xford U
niversity P

ress

2.
E

n
g

lish
 fo

r Tech
n

ical C
o

m
m

u
n

icatio
n

, K
 R

 Lakshm
inarayana, S

C
IT

E
C

H

3.
S

trateg
ies fo

r E
n

g
in

eerin
g

 C
o

m
m

u
n

icatio
n

,  S
usan S

tevenson &
 S

teve

W
hitm

ore ( John W
iley and sons).

4.
E

n
g

lish
 fo

r E
n

g
in

eers: W
ith

 C
D

, S
irish C

haudhary, V
ikas P

ublishing H
ouse

P
vt. Ltd. W

ith C
D

.

5.
B

asic C
o

m
m

u
n

icatio
n

 S
kills fo

r Tech
n

o
lo

g
y, A

ndrea J R
utherfoord, P

earson

E
ducation A

sia.

6.
M

u
rp

h
y’s E

n
g

lish
 G

ram
m

ar w
ith

 C
D

, M
urphy, C

am
bridge U

niversity P
ress

7.
A

 P
ractical C

o
u

rse in
 E

n
g

lish
 P

ro
n

u
n

ciatio
n

, (w
ith

 tw
o

 A
u

d
io

 cassettes),

S
ethi, S

adanand &
 Jindal , P

rentice –H
all of India P

vt Ltd., N
ew

 D
elhi.

8.
E

n
g

lish
 fo

r P
ro

fessio
n

al S
tu

d
en

ts, by S
 S

 P
rabhakara R

ao.

9.
T

h
e O

xfo
rd

 G
u

id
e to

 W
ritin

g
 an

d
 S

p
eakin

g
,  John S

eely, O
xford.

10.
G

ram
m

ar G
am

es, R
envolucri M

ario, C
am

bridge U
niversity P

ress.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

I Y
ear B

.Tech
. M

M
T

T
    P

   C

3+1   0    6

(M
A

 05363)  M
A

T
H

E
M

A
T

IC
S

 – I

U
N

IT
 – I

S
equences – series – C

onvergences and divergence – R
atio test – C

om
parison

test – Integral test – C
auchy’s root test – R

aabe’s test – A
bsolute and conditional

convergence.  R
olle’s theorem

 – Lagrange’s M
ean V

alue T
heorem

 – C
auchy’s M

ean

value T
heorem

 – G
eneralized M

ean V
alue theorem

 (Taylor’s T
heorem

).

U
N

IT
 – II

F
unctions of several variables – F

unctional dependence- Jacobian- M
axim

a and

M
inim

a of functions of tw
o variables w

ith constraints or w
ithout constraints- R

adius,

C
entre and C

ircle  of C
urvature – E

volutes and E
nvelopes.

U
N

IT
 – III

C
urve  tracing – C

artesian , polar and P
aram

etric curves - A
pplications of integration

to lengths , volum
es and surface areas in C

artesian and polar coordinates.

U
N

IT
 – IV

D
ifferential equations of first order and first degree – exact, linear and B

ernoulli.

A
pplications to N

ew
ton’s Law

 of cooling, Law
 of natural grow

th and decay, O
rthogonal

trajectories-N
on-hom

ogeneous linear differential equations of second and higher

order w
ith constant coefficients w

ith R
H

S
 term

 of the type e
ax, S

in ax, cos ax,

polynom
ials in x, e

axV
(x), xV

(x), m
ethod of variation of param

eters.

U
N

IT
 – V

Laplace transform
 of standard functions – Inverse transform

 – first shifting T
heorem

,

Transform
s of derivatives and integrals – U

nit step function – second shifting theorem

– D
irac’s delta function – C

onvolution theorem
 – P

eriodic function - D
ifferentiation

and integration of transform
s-A

pplication of Laplace transform
s to ordinary differential

equations.

U
N

IT
 – V

I

M
ultiple integrals - double and triple integrals – change of variables – change of

order of integration.
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U
N

IT
 – V

II

V
ector C

alculus: G
radient- D

ivergence- C
url and their related properties of sum

s-

products- Laplacian and  second order operators. V
ector Integration - Line integral

– w
ork done – P

otential function – area- surface and volum
e integrals.

U
N

IT
 – V

III

V
ector integral theorem

s: G
reen’s theorem

- S
toke’s and G

auss’s D
ivergence

T
heorem

. V
erification of G

reen’s - S
toke’s and G

auss’s T
heorem

s – C
ylindrical,

S
pherical coordinates-E

xpressions G
rad, div, curl in spherical and cylindrical

coordinates.

T
E

X
T

 B
O

O
K

S
 :

1.
A

 text book of E
ngineering M

athem
atics V

olum
e – 1, 2005

 T.K
.V

.Iyengar, B
.K

rishna G
andhi and others, S

.C
hand and C

om
pany.

2.
E

ngineering M
athem

atics, B
.V.R

am
ana, Tata M

cG
raw

-H
ill 2003.

R
E

F
E

R
E

N
C

E
S

 :

1.
E

n
g

in
e

e
rin

g
 M

a
th

e
m

a
tics–

I, 2
0

0
2

, P
.N

a
g

e
sw

a
ra

 R
a

o
, Y

.N
a

rsim
h

u
lu

,

P
rabhakara R

ao, D
eepthi P

ublishers

2.
E

ngineering M
athem

atics- I, 2004, D
r.S

hahnaz B
athul, R

ight P
ublishers.

3.
E

ngineering M
athem

atics, S
.K

.V
.S

. S
ri R

am
a C

hary, M
.B

hujanga R
ao,

S
hankar, B

.S
. P

ublications 2000.

4.
E

ngineering M
athem

atics-I R
ukm

angadhachary, P
earson E

ducation.

5.
A

 Text book of E
ngineering M

athem
atics, V

P
 M

ishra, G
algotia P

ublications.

6.
E

ngineering M
athem

atics – I, S
ankaraiah, V

G
S

 B
ook Links, H

yderabad.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

 I Y
ear B

.Tech
 M

M
T

T
  P

 C
 2+1  0 4

(P
Y

05226) E
N

G
IN

E
E

R
IN

G
 P

H
Y

S
IC

S

U
N

IT
 – I

IN
T

E
R

F
E

R
E

N
C

E
 Introduction - S

uperposition of w
aves - Y

oung’s double slit

experim
ent - C

oherence - Interference in thin film
s by reflection - N

ew
ton’s rings.

D
IF

F
R

A
C

T
IO

N
 Introduction - F

ressnel and F
raunhofer diffraction - F

raunhofer
diffraction at a single slit &

 at a double slit - C
ircular aperture - D

iffraction grating -

G
rating spectrum

 - R
esolving pow

er of a grating - R
ayleigh’s criterion for resolving

pow
er.

U
N

IT
 II

P
O

L
A

R
IZ

A
T

IO
N

 Introduction - R
epresentation of polarized and unpolarized light -

P
olarization by reflection - M

alus law
 - D

ouble refraction - N
icol prism

 - C
ircular and

E
lliptical polarization -Q

uarter w
ave plate - H

alf w
ave plate.

U
LT

R
A

S
O

N
IC

S
 Introduction - P

roduction of U
ltrasonic w

aves - M
agnetostriction

m
ethod - P

iezo electric m
ethod - D

etection of U
ltrasonics - P

roperties of U
ltrasonics

- U
se of U

ltrasonics for non-destructive testing - A
pplications of U

ltrasonics.

U
N

IT
 III

A
C

O
U

S
T

IC
S

 O
F

 B
U

IL
D

IN
G

S
 B

a
sic re

q
u

ire
m

e
n

t o
f a

co
u

stica
lly g

o
o

d
 h

a
ll -

R
everberation and tim

e of reverberation – S
abine’s form

ula for reverberation tim
e

- M
easurem

ent of absorption coefficient of a m
aterial - F

actors affecting the

architectural acoustics and their rem
edy.

S
U

P
E

R
C

O
N

D
U

C
T

IV
IT

Y
  G

eneral properties - M
eissner effect - P

enetration depth

- Type I and Type II superconductors - F
lux quantization - Josephson E

ffect - B
C

S
T

heory - A
pplications of superconductors.

U
N

IT
 IV

L
A

S
E

R
S

 Introduction - C
haracteristics of Lasers - S

pontaneous and S
tim

ulated

E
m

ission of radiation - E
instein’s coefficients - P

opulation inversion - R
uby Laser -

H
elium

-N
eon Laser - S

em
iconductor Laser - A

pplications of Lasers in Industry,

S
cientific and M

edical fields.
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U
N

IT
 V

F
IB

E
R

 O
P

T
IC

S
 Introduction - P

rinciple of optical fiber - A
cceptance angle and

A
cceptance cone - N

um
erical aperture - S

tep-Index fiber and transm
ission of signal

in S
I fiber - G

raded-Index fiber and transm
ission of signal in G

I fiber - A
ttenuation in

optical fibers - A
dvantages of optical fibers in com

m
unication - A

pplication of optical
fibers in M

edicine and S
ensors.

U
N

IT
 V

I
M

A
G

N
E

T
IC

 P
R

O
P

E
R

T
IE

S
 P

erm
eability - M

agnetization - O
rigin of m

agnetic m
om

ent
- C

lassification of m
agnetic m

aterials - D
ia, P

ara and F
erro m

agnetism
 - H

ysteresis
curve - S

oft and H
ard m

agnetic m
aterials - anti-F

erro and F
erri m

agnetism
 - F

errites
and their applications.
C

R
Y

S
TA

L
 S

T
R

U
C

T
U

R
E

S
 Introduction - S

pace lattice -  B
asis - U

nit cell - Lattice
param

eter - C
rystal system

s - B
ravais lattices - S

tructure and P
acking fractions of

S
im

ple cubic - B
ody C

entred C
ubic - F

ace C
entred C

ubic crystals - S
tructures of

D
iam

ond, Z
nS

, N
aC

l, C
sC

l.

U
N

IT
 V

II
C

R
Y

S
TA

L
 P

L
A

N
E

S
 &

 X
-R

A
Y

 D
IF

F
R

A
C

T
IO

N
 D

irections and P
lanes in crystals -

M
iller Indices - S

eparation betw
een successive [h k l] planes - D

iffraction of X
-rays

by C
rystal planes - B

ragg’s Law
 - Laue m

ethod -P
ow

der m
ethod.

U
N

IT
 V

III
D

E
F

E
C

T
S

 IN
 S

O
L

ID
S

 Im
perfections in C

rystals - P
oint defects - S

chottky and F
renkel

defects - E
nergy for form

ation of a V
acancy - E

quilibrium
 concentration of S

chottky
and F

renkel defects -Line defects - E
dge and S

crew
 dislocation - B

urger’s V
ectors.

T
E

X
T

 B
O

O
K

S
:

1.
E

n
g

in
eerin

g
 P

h
ysics by R

.K
.G

aur - S
.L. G

upta; D
hanpat R

ai and S
ons.

2.
A

p
p

lied
 P

h
ysics by D

r. M
.C

handra S
hekar &

 D
r.P.A

ppala N
aidu; V

.G
.S

. B
ook

links.

R
E

F
E

R
E

N
C

E
S

 :
1.

E
n

g
in

eerin
g

 P
h

ysics by D
r.M

. A
rum

ugam
; A

nuradha A
gencies

2.
P

h
ysics Vo

lu
m

e 2, by H
alliday, R

esnick and K
rane;  John W

iley &
 S

ons
3.

E
n

g
in

eerin
g

 P
h

ysics
 by M

.N
.A

vadhanulu &
 P.G

. K
shirasagar; S

.C
hand

&
C

om
pany Ltd.

4.
E

n
g

in
eerin

g
 P

h
ysics by P.V

.N
aik; P

earson E
ducation

5.
M

aterials S
cien

ce an
d

 E
n

g
in

eerin
g

 by V
. R

aghavan; P
rentice-H

all India

6.
E

n
g

in
eerin

g
 P

h
ysics (V

o
l.1) by M

.D
. K

hanna and V
. B

alasw
am

y; V
ikas

P
ublishing H

ouse P
vt. Ltd., N

ew
 D

elhi

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
I Y

ear B
.Tech

. M
M

T
T

  P
 C

 2+1  0  4
(M

T
05386) M

E
TA

L
L

U
R

G
IC

A
L

 A
N

A
LY

S
IS

U
N

IT
-I

Im
portance of chem

ical analysis, scope of m
etallurgical analysis, classification of

various m
ethods used in m

etallurgical analysis. S
olution preparations, norm

ality,
m

olarity, m
olality, E

quivalent w
eight. D

issolution of ores in general, dissolution of
m

etals and alloys.
U

N
IT

-II
C

hem
ical A

nalysis - B
asic P

rinciples - theory of indicators -C
onventional solution

m
ethods for qualitative analysis of ores, fluxes, slags, m

etals and refractories.
U

N
IT

-III
Q

ualitative analysis of com
m

on non-ferrous alloys such as brasses,bronzes and
solders. E

stim
ation of C

, S
, S

i, M
n and P

 in cast iron and steel.
U

N
IT

-IV
E

stim
ation of C

r, N
i, M

o, W
 and V

 in alloy steels.
U

N
IT

-V
D

eterm
ination of iron in iron ore, m

anganese in m
anganese ores, lim

e in lim
estone,

fire-assay of precious m
etals.

U
N

IT
-V

I
Instrum

ental analysis: Im
portance of instrum

ental analysis -C
om

parison w
ith

standard w
et chem

ical m
ethods - F

undam
ental P

hysicochem
ical principles involved

and equipm
ent required in absorptiom

etry i.e, colorim
etry and spectrophotom

etry,
colorim

etric titration.
U

N
IT

-V
II

S
pectroscopy, potentiom

etry, am
perom

etric titration.
U

N
IT

-V
III

C
alorim

etric titrations, polarography, conductom
etry, electro-analysis and flam

e
photom

etry.

T
E

X
T

 B
O

O
K

:

1.
S

.K
.Jain-M

etallurgical analysis.
R

E
F

E
R

E
N

C
E

S
1.

A
garw

al, B
.C

. and Jain S
.P., A

 Text B
ook of M

etallurgical A
nalysis, K

hanna
P

ublishers, D
elhi -1963.

2.
Iyer V

.G
., M

etallurgical A
nalysis: B

H
U

 P
ress, V

aranasi.
3.

S
nell F

oster D
 and F

rank M
 B

iffen: C
om

m
ercial m

ethods.of analysis / C
he.

P
ublishing C

o.,1964.
4.

V
ogel A

l., A
 Text B

ook of Q
uantitative Inorganic A

nalysis Longm
an E

LB
S

 1962.
5.

W
illard   H

.H
.etal: Instrum

ental   M
ethods   of analysis V

an N
ostrand.
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JA
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N

G
IN

E
E

R
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G
 M

E
C

H
A

N
IC

S

U
N

IT
-I

In
tro

d
u

ctio
n

 to
 E

n
g

g
.M

ech
an

ics-B
asic C

o
n

cep
ts. S

ystem
s o

f F
o

rces: C
oplanar

concurrent F
orces-C

om
ponents in S

pace -R
esultant-M

om
ent of F

orce and its

application

-C
ouples and resultant of F

orce S
ystem

s . E
quilibrium

 of S
ystem

s of F
orces: F

ree

B
ody D

iagram
s, E

quations of C
oplanar S

ystem
s and S

patial system
s.

U
N

IT
-II

F
rictio

n
: Types of F

riction-Lim
iting F

riction -Law
s of friction-S

tatic and D
ynam

ic

F
rictions-M

otion of B
odies: W

edge, S
crew

-jack and D
ifferential S

crew
-jack.

U
N

IT
-III

Tran
sm

issio
n

 o
f P

o
w

er: B
elt-D

rives: O
pen, C

rossed and C
om

pound-Length of

B
elt, Tensions, Tight side, S

lack side, Initial and C
entrifugal-P

ow
er transm

itted and

condition for M
ax. P

ow
er.

U
N

IT
-IV

C
en

tro
id

: C
entroids of sim

ple figures (from
 basic principles ) - C

entroids of

C
om

posite F
igures.

C
en

tre o
f G

ravity: C
entre of gravity of sim

ple body (from
 basis principles), centre

of gravity of com
posite bodies, pappus theorem

.

U
N

IT
-V

A
rea m

o
m

en
ts o

f in
ertia: D

efinition-P
olar M

om
ent of Inertia, Transfer theorem

.

M
om

ents of Inertia of C
om

posite figures, P
roduct of Inertia, Transfer form

ula for

product of Inertia.M
ass m

om
ent of Inertia: M

om
ent of Inertia of M

asses, Transfer

form
ula for M

ass m
om

ent of Inertia, m
ass m

om
ent of inertia of com

posite bodies.

U
N

IT
-V

I

K
in

em
atics: R

ectilinear and C
urvilinear m

otions-V
elocity and A

cceleration-M
otion

of R
igid B

ody-Types and their analysis for planar m
otion.K

inetics: A
nalysis as a

particle and analysis as arigid body in Translation-C
entral F

orce m
otion-E

quations

of P
lane m

otion-F
ixed axis R

otation -rolling B
odies.

U
N

IT
-V

II

W
o

rk-E
n

erg
y m

eth
o

d
: E

quations for T
ranslation. W

ork-E
nergy A

pplications to

particle M
otion, C

onnected S
ystem

-F
ixed axis R

otation and P
lane m

otion.

U
N

IT
-V

III

M
e

ch
a

n
ica

l vib
ra

tio
n

s: D
e

fin
itio

n
s, C

o
n

ce
p

ts-S
im

p
le

 H
a

rm
o

n
ic m

o
tio

n
-F

re
e

vibrations, sim
ple and com

pound pendulum
s-Torsional V

ibrations.

T
E

X
T

 B
O

O
K

S
:

1.
E

ngineering M
achanics / F

edinand . L. S
inger / H

arper - C
ollins.

2.
E

ngg. M
echanics / S

.S
. B

harikati &
 J.G

. R
ajasekharappa

R
E

F
E

R
E

N
C

E
S

:

1.
E

ngg. M
echanics / Irving. H

. S
ham

es P
rentice - H

all.

2.
E

ngg. M
echanics / Tim

oshenko &
 Y

ound.

3.
E

ngg. M
echanics U

m
esh R

egl  / Tayal.

4.
E

ngg. M
echanics / R

.V
. K

ulkarni &
 R

.D
. A

skhevkar

5.
S

trength of M
aterials &

 A
pplied M

echanics / IB
 P

rasad

6.
Text B

ook in A
pplied M

echanics / M
alhotra, S

ubram
anian, G

ahlot and R
athore

/ N
ew

 age.

7.
E

ngg. M
echanics / K

L K
um

ar / Tata M
cG

raw
 H

ill.

8.
E

ngg. M
echanics / R

ajasekharan
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2+2  0  4
(CS05141) CO

M
PUTER PRO

G
RAM

M
ING

 AND NUM
ERICAL M

ETHO
DS

U
N

IT
-I:

A
lgorithm

, flow
chart, program

 developm
ent steps, basic structures of  C

 language,

C
 tokens, data types and sizes, declaration of variables, assigning values, arithm

etic,

relational and logical operator, increm
ent and decrem

ent operators, conditional
operator, bit-w

ise operators, type conversions, expressions, evaluation, input-output

statem
ents, blocks, if  and sw

itch statem
ent, w

hile, do-w
hile and for statem

ents, C
program

s covering all the above aspects.

U
N

IT
-II:

O
ne dim

ensional &
 Tw

o dim
ensional arrays, initialization, string variables-declaration,

reading, w
riting, B

asics of functions, S
tring handling function,user-defined functions,

recursive functions, variables and storage classes,scope rules, block structure,

header files, C
 preprocessor, exam

ple C
 program

s.

U
N

IT
-III:

P
ointer and A

rrays: P
ointers and addresses, P

ointers and A
rrays, P

ointers A
nd

function argum
ents, A

ddress arithm
etic, character pointers and functions, pointers

to pointers, m
ulti-dim

ensional arrays, initialization of pointer arrays, com
m

and line

argum
ents, pointers to functions.

U
N

IT
-IV

:
S

tru
ctu

re
s: D

e
fin

itio
n

, in
itia

lizin
g

, a
ssig

n
in

g
 va

lu
e

s, p
a

ssin
g

 o
f stru

ctu
re

s a
s

argum
ents, A

rrays of structures, pointers to structures, self referential  structures.

U
nions and files, C

 program
 exam

ples.

U
N

IT
-V

:
Linear D

ataS
tructures: Introduction to D

ataS
tructures, representing stacks and

queues in C
 using arrays, Infix, P

ostfix &
 P

refix program
s, circular queues.

U
N

IT
-V

I:
S

olution of A
lgebraic and Transcendental E

quations :  Introduction - T
he B

isection

M
ethod - T

he M
ethod of F

alse P
osition - T

he Iteration M
ethod - N

ew
ton-R

aphson
M

ethod.

U
N

IT
-V

II:
Interpolation: Introduction- E

rrors in P
olynom

ial Interpolation - F
inite differences-

F
orw

ard D
ifferences-B

ackw
ard differences -C

entral differences - S
ym

bolic relations

and separation of sym
bols-D

ifferences of a polynom
ial-N

ew
ton’s form

ulae for

interpolation - C
entral difference interpolation F

orm
ulae - G

auss’ C
entral D

ifference
F

orm
ulae -Interpolation w

ith unevenly spaced points-Lagrange’s Interpolation

form
ula.

U
N

IT
-V

III:
N

um
erical D

ifferentiation and Integration: T
he C

ubic S
pline M

ethod - Trapezoidal
rule - S

im
pson’s 1/3 R

ule -S
im

pson’s 3/8 R
ule- B

oole’s and W
eddle’s R

ules.

N
um

erical solution of O
rdinary D

ifferential equations: S
olution by Taylor’s series

P
ica

rd
’s M

e
th

o
d

 o
f su

cce
ssive

 A
p

p
ro

xim
a

tio
n

s-E
u

le
r’s M

e
th

o
d

-R
u

n
g

e
-K

u
tta

M
ethods -P

redictor-C
orrector M

ethods- A
dam

s-M
oulton M

ethod -M
ilne’s M

ethod.

T
E

X
T

 B
O

O
K

S
:

1.
C

 A
nd D

ata structures -  P.P
adm

anabham
, B

S
 P

ublications
2.

T
he C

 P
rogram

m
ing Language, B

.W
. K

ernighan, D
ennis M

.R
itchie, P

H
I/

P
earson E

ducation.

R
E

F
E

R
E

N
C

E
S

:
1.

C
 &

 D
ata S

tructures, A
shok N

.K
am

thane, P
earson E

ducation.

2.
T

he C
 P

rogram
m

ing Language, B
.W

. K
ernighan, D

ennis M
.R

itchie, P
H

I/

P
earson E

ducation
3.

C
 &

 D
ata S

tructures - P
rof. P.S

.D
eshP

ande, P
rof O

.G
.K

akde, W
iley D

ream
tech

P
vt. Ltd., N

ew
D

elhi.
4.

D
ataS

tructures U
sing C

 - A
.S

.Tanenbaum
, P

H
I/P

earson education

5.
A

pplied N
um

erical m
ethods for E

ngineers using M
A

T
LA

B
 and C

, R
obert J.

S
chilling, S

andra L. H
arries, T

hom
son.

6.
N

um
erical M

ethods in C
, J.G

.K
ori, Laxm

i publications.

7.
Introductory M

ethods of N
um

erical A
nalysis: S

.S
.S

astry, P
rentice H

all of India,

P
vt Ltd.
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(M

E
05223) E

N
G

IN
E

E
R

IN
G

 G
R

A
P

H
IC

S
U

N
IT

-I
In

tro
d

u
ctio

n
 to

 E
n

g
in

eerin
g

 D
raw

in
g

: P
rinciples  of E

ngineering G
raphics   and

their   significance,E
ngineering D

raw
ing-D

raw
ing Instrum

ents and their use -
C

onventions in D
raw

ing -Lettering -B
IS

 conventions. S
cales used in E

ngineering
practice and representative F

raction, the principles -C
onstruction of plain D

iagonal
and vernier scales.
U

N
IT

-II
P

lan
e G

eo
m

etric D
raw

in
g

:C
onstruction of polygons-Inscription and superscription

of polygon given the diam
eter of the circles. C

urves used in E
ngineering P

ractice
and their constructions C

onic sections including the rectangular H
yperbola-G

eneral
m

ethod only.C
ycloid. E

picycloid and H
ypercycloid-Trochaids Involute.

U
N

IT
-III

D
raw

in
g

 o
f p

ro
jectio

n
s o

r view
s, O

rth
o

g
rap

h
ic P

ro
jectio

n
 in

 F
irst an

g
le

p
ro

jectio
n

 o
n

ly: P
rinciples of O

rthographic P
rojections-C

onventions-P
rojections

of P
oints and lines inclined to both planes, true Length, traces. P

rojections of plane
regular geom

etric figures-auxiliary planes inclined to both planes.
U

N
IT

-IV
P

rojections of R
egular solids-A

uxiliary view
s. S

ections or S
ectional view

s of R
ight

R
egular S

olids- P
rism

, cylinder, P
yram

id, C
one A

uxiliary view
s.

U
N

IT
-V

D
evelopm

ent of surfaces of R
ight R

egular S
olids- P

rism
, C

ylinder P
yram

id and
C

one.
Interpretation of R

ight R
egular S

olids-Intersection of C
ylinder V

s C
ylinder. C

ylinder
V

s P
rism

. C
ylinder V

s C
one.

U
N

IT
-V

I
Iso

m
etric P

ro
jectio

n
: P

rinciples of Isom
etric   P

rojection-Isom
etric   S

cale-Isom
etric

V
iew

s-C
onventions-Isom

etric view
s of Lines, P

lane figures, S
im

ple and C
om

pound
S

olids-Isom
etric P

rojection of S
pherical parts.

U
N

IT
-V

II
Tran

sfo
rm

atio
n

 o
f P

ro
jectio

n
s: C

onversion of Isom
etric view

s to orthographic
view

s and V
ice-versa-C

onventions.
U

N
IT

-V
III

P
ersp

ective P
ro

jectio
n

s: P
erspective view

points, Lines, P
lane figures and sim

ple
solids (G

eneral m
ethod only)

T
E

X
T

 B
O

O
K

S
:

E
ngineering D

raw
ing -N

.D
. B

hat / C
harotar.

R
E

F
E

R
E

N
C

E
S

:
1.

E
ngineering D

raw
ing -N

arayana and K
annaiah / S

cietech publishers.
2.

E
ngineering D

raw
ing and G

raphics-V
enugopal / N

ew
 age.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
I Y

ear B
.Tech

. M
M

T
T

 P
 C

 0  3  4
(M

E
05230) E

N
G

IN
E

E
R

IN
G

 W
O

R
K

S
H

O
P

 P
R

A
C

T
IC

E

S
Y

L
L

A
B

U
S

1.
T

R
A

D
E

S
 F

O
R

 E
X

E
R

C
IS

E
S

:
(A

ny seven trades from
 the follow

ing w
ith m

inim
um

 of three sim
ple exercises

in each trade and also study of Tools used).
1.

C
arpentry

2.
F

itting
3.

Tin-S
m

ithy and D
evelopm

ent of jobs carried out and soldering.

4.
B

lack S
m

ithy

5.
H

ouse-w
iring

6.
F

oundry

7.
P

lum
bing.

8.
IT

 W
orkshop-I

9.
IT

 w
orkshop-II

II
T

R
A

D
E

S
 F

O
R

 D
E

M
O

N
S

T
R

A
T

IO
N

 &
 E

X
P

O
S

U
R

E
:

1.
D

em
onstration of pow

er tools – P
neum

atic Tools, E
lectrical Tools

2.
W

elding - A
R

C
 W

elding/G
as W

elding/P
lasm

a W
elding

3.
M

achine S
hop

4.
M

etal C
utting - H

acksaw
, P

ow
er S

aw
, G

as C
utting, A

rc C
utting.

5.
M

etal C
utting (w

ater plasm
a)
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(H
S 05232)  EN

G
LISH

 LA
N

G
U

A
G

E C
O

M
M

U
N

IC
ATIO

N
 SK

ILLS LA
B

T
he language Lab focuses com

puter-aided m
ulti-m

edia instruction and language
acquisition to achieve the follow

ing targets :
•

To expose the students to a variety of self-instructional, learner-friendly m
odes

of language learning.
•

To help the students cultivate the habit of reading passages from
 the com

puter
m

onitor, thus providing them
 w

ith the required facility to face com
puter-based

com
petitive exam

s such G
R

E
, T

O
E

F
L, G

M
A

T
 etc.

•
To enable them

 to learn better pronunciation through stress on w
ord accent,

intonation, and rhythm
.

•
To train them

 to use language effectively to face interview
s, group discussions,

public speaking.
•

To initiate them
 into greater use of the com

puter in resum
e preparation,

report w
riting, form

at-m
aking etc.

H
ow

ever, depending upon the available infrastructure and budget, the above
targets can also be achieved by procuring the m

inim
um

 required equipm
ent

suggested for the establishm
ent of a C

onventional Lab the details of w
hich

are given below
. T

he lab should cater to the needs of the students to build
up their confidence to help them

 develop leadership qualities through their
com

m
unicative com

petence.
S

Y
L

L
A

B
U

S
 :

T
he follow

ing course content is prescribed for the E
nglish Language Laboratory

P
ractice :

1.
Introduction to P

honetics.
2.

Introduction to V
ow

els and C
onsonants and associated P

honetic sym
bols.

3.
Introduction to A

ccent, Intonation and R
hythm

.
4.

S
ituational D

ialogues / R
ole P

lay.
5.

P
ublic S

peaking.
6.

D
ebate

7.
G

roup discussions
8.

F
acing  Interview

s
9.

R
esum

e preparation
10.

e-correspondence
M

in
im

u
m

 R
eq

u
irem

en
t :

•
C

om
puter aided m

ulti m
edia language lab w

ith 30 system
s w

ith LA
N

 facility.
•

C
onventional Language Lab. w

ith audio and video system
s, speakers, head

phones and a teacher console to accom
m

odate 30 students.

S
u

g
g

ested
 S

o
ftw

are :

•
C

am
bridge A

dvanced Learners’ D
ictionary w

ith exercises

•
T

he R
osetta S

tone E
nglish Library

•
C

larity P
ronunciation P

ow
er

•
M

astering E
nglish in V

ocabulary, G
ram

m
ar, S

pellings, C
om

position

•
D

orling K
indersley series of G

ram
m

ar, P
unctuation, C

om
position etc.

•
Language in U

se, F
oundation B

ooks P
vt Ltd

•
Learning to S

peak E
nglish  -  4 C

D
s

•
M

icrosoft E
ncarta

•
M

urphy’s E
nglish G

ram
m

ar, C
am

bridge

•
Tim

e series of IQ
 Test, B

rain-teasers, A
ptitude Test etc.

•
E

n
g

lish
 in

 M
in

d
, H

e
rb

e
rt P

u
ch

ta
 a

n
d

 Je
ff S

tra
n

ks w
ith

 M
e

re
d

ith
Levy,C

am
bridge.

B
O

O
K

S
 S

U
G

G
E

S
T

E
D

 F
O

R
 E

N
G

L
IS

H
 L

A
B

 :

1.
D

eveloping C
om

m
unication S

kills by K
rishna M

ohan &
 M

eera B
enerji

(M
acm

illan)

2.
S

peaking E
nglish E

ffectively by K
rishna M

ohan &
 N

P
 S

ingh (M
acm

illan)

3.
B

etter E
nglish P

ronunciation by JD
O

 C
onnor (U

B
S

 – C
am

bridge)

4.
O

xford P
ractice G

ram
m

ar w
ith A

nsw
ers, John E

astw
ood, O

xford

5.
H

andbook of E
nglish G

ram
m

ar and U
sage, M

ark Lester and Larry B
eason,

Tata M
cG

raw
-H

ill

6.
A

 text book of E
nglish P

honetics for Indian S
tudents by T.B

alasubram
anian

(M
acm

illan)

7.
Lingua T

O
E

F
L C

B
T

 Insider, by D
ream

tech

8.
T

O
E

F
L &

 G
R

E
( K

A
P

LA
N

, A
A

R
C

O
 &

 B
A

R
R

O
N

S
, U

S
A

, C
racking G

R
E

 by
C

LIF
F

S
)

9.
E

nglish S
kills for Technical S

tudents, W
B

S
C

T
E

 w
ith B

ritish C
ouncil, O

L

10.
A

 H
andbook of E

nglish for C
om

petitive E
xam

inations, by B
 S

hyam
ala R

ao,
B

lakie B
ooks, C

hennai.

D
IS

T
R

IB
U

T
IO

N
 A

N
D

 W
E

IG
H

TA
G

E
 O

F
 M

A
R

K
S

 :

E
N

G
LIS

H
 LA

N
G

U
A

G
E

 LA
B

O
R

A
T

O
R

Y
 P

R
A

C
T

IC
E

1.
T

he practical exam
inations for the E

nglish Language Laboratory practice
shall be conducted as per the U

niversity norm
s prescribed for the core

engineering practical  sessions.

2.
F

or the E
nglish Language lab sessions, there shall be a continuous evaluation

during the year for 25 sessional m
arks and 50 E

nd E
xam

ination m
arks. O

f
the 25 m

arks, 15 m
arks shall be aw

arded for day-to-day w
ork and 10 m

arks
to be aw

arded by conducting Internal Lab Test(s). T
he E

nd E
xam

ination
shall be conducted by the teacher concerned w

ith the help of another m
em

ber
of the staff of the sam

e departm
ent of the sam

e institution.
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 0  3  4
(M

T
05387) M

E
TA

L
L

U
R

G
IC

A
L

 A
N

A
LY

S
IS

 L
A

B

1.
E

stim
ation of Iron in Iron ore. - to determ

ine the percentage of Iron in Iron O
re

by K
M

nO
4 m

ethod and K
2C

r2O
7 m

ethod.

2.
E

stim
ation of S

ilicon in C
ast Iron.

3.
E

stim
ation of C

arbon in S
teel by S

trohlein apparatus m
ethod.

4.
E

stim
ation of C

opper in B
rass by E

lectrolytic m
ethod.

5.
 E

stim
ation of m

anganese in cast iron.

6.
E

stim
ation of C

hrom
ium

 in S
teel.

7.
E

stim
ation of S

odium
 and P

otassium
 in C

hloride S
alts by F

lam
e P

hotom
etry.

8.
E

stim
ation of lim

e in Lim
estone.

9.
E

stim
a

tio
n

 o
f th

e
 co

n
ce

n
tra

tio
n

 o
f K

M
n

O
4

 in
 th

e
 so

lu
tio

n
 u

sin
g

 D
ig

ita
l

S
pectrophotom

eter.

10.
E

stim
ation of S

ulphur and P
hosphorus in cast irons.

11.
E

stim
ation of C

hrom
ium

 in S
tainless steels.

12.
E

stim
ation of M

n, C
r and S

i in F
erro-A

lloys

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
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ear B
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. M
M

T
T

   P
  C

0   6   8

(CS05142) CO
M

PUTER PRO
G

RAM
M

ING
 AND NUM

ERICAL M
ETHO

DS LAB

1.
 W

rite a C
 program

 the evaluates the follow
ing algebraic expressions after

reading necessary values from
 the user:

a) ax+b/ax-b
b) 2.5 log x + cos 320  + | x2 -y2 | + v 2xy
c) 1/α √√ √√√

2π
 e- (x-m

/ √√ √√√2 σ
)

2

2.
W

rite a C
 program

  for the follow
ing

a)
P

rinting three given integers in ascending order
b)

S
um

 of 1 + 2+ 3 +  _ _ _ _ _ n
c)

1 + x2/2! + x2/ 4!+ _ _ _ _ _ upto ten term
s

d)
x +

x3/3! +
 x5/5!+

 _ _ _ _ _  upto 7th digit accuracy
e)

R
ead x and com

pute  Y
 =1 for  x > 0

Y
=0 for x = 0

Y
= -1 for x<0

3.
W

rite C
 program

 using  F
O

R
  statem

ent to find the follow
ing from

 a given set
of 20 integers.
i)  Total num

ber of even integers.   ii) Total num
ber of odd integers.

iii) S
um

 of all even integers.          iv) S
um

 of all odd integers.

4.
W

rite a C
 program

 to obtain the product of tw
o m

atrices A
 of size (3X

3) and
B

  of  size (3X
2).    T

he resultant m
atrix C

 is to be printed out along w
ith A

 and
B

. A
ssum

e suitable values for A
 &

 B
.

5.
U

sing sw
itch-case statem

ent, w
rite a C

 program
 that takes tw

o operands and
one operator from

 the user, perform
s the operation and then prints the answ

er.
(consider operators +

,-,/,* and %
).

6.
W

rite C
 procedures to add, subtract, m

ultiply and divide tw
o com

plex num
bers

(x+
iy) and   (a+

ib).  A
lso w

rite the m
ain program

 that uses these procedures.

7.
A

 cloth show
 room

 has announced the follow
ing seasonal discounts on

purchase  of    item
s.

P
urchase A

m
ountD

iscount    (P
ercentage)M

ill C
lothH

andloom
 item

s1-100-
5.0101-2005.07.5201-3007.510.0A

bove 30010.015.0
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W
rite a C

 program
 using sw

itch and If statem
ents to com

plete the net am
ount

to be paid by a custom
er.

8.
G

iven a num
ber, w

rite C
 program

 using w
hile loop to reverse the digits of the

num
ber.  E

xam
ple 1234 to be w

ritten as 4321.

9.
T

he F
ibonacci sequence of num

bers is 1,1,2,3,5,8…
 based on the recurrence

relation
f(n) =

 f (n-1) +
 f (n-2) for n>

2.
W

rite C
 program

 using d0-w
hile to calculate and print the first m

 fibonacci
num

bers.

11.
W

rite a C
 program

 to extract a portion of a character string and print the
extracted string.  A

ssum
e that m

 characters are extracted starting w
ith the nth

character.

12.
W

rite a function that w
ill scan a character string passed as an argum

ent and
covert all low

er case characters into their upper case equivalents.

13.
Im

plem
ent the follow

ing data structures using A
rrays

i) S
tacks

 ii) Linear Q
ueuesiii) C

ircular queues

14.
S

im
ple expression evaluator, that can handle +

,-,/ and *.

15.   Im
plem

ent the algorithm
s for the follow

ing Iterative M
ethods U

sing C
 to find

one root of the equation f(x)=
xsinx+

cosx=
0

a) B
isection

b)F
alse P

osition
c) N

ew
ton-R

aphson
d)S

uccessive A
pproxim

ation

16.
Im

plem
ent the algorithm

s for the follow
ing iterative m

ethods using C
 to find

one root  of the equation
9x1+

2x2+
4x3=

20
x1+10x2+4x3 = 6
2x1-4x2+10x3 = -15.

17.
W

rite C
om

puter program
s to im

plem
ent the Lagrange interpolation and N

ew
ton-

G
regory forw

ard interpolation.

18.
Im

plem
ent in ‘C

’ the linear regression and polynom
ial regression algorithm

s.

19.
Im

plem
ent Traezoidal and S

im
pson m

ethods.
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R
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T
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ester
T

  P
  C

4+1  0  4

(M
A

05364) M
A

T
H

E
M

A
T

IC
S

 – II

U
N

IT
 – I

M
atrices : E

lem
entary row

 transform
ations – R

ank – N
orm

al form
 - E

chelon form
 –

C
onsistency – S

olution of system
 of sim

ultaneous linear hom
ogeneous and non-

hom
ogeneous equations.

U
N

IT
 – II

E
igen values, eigen vectors – properties – C

ayley-H
am

ilton T
heorem

 - Inverse and
pow

ers of a m
atrix by C

ayley-H
am

ilton theorem
 – D

iagonolization of m
atrix.

C
alculation of pow

ers of m
atrix – M

odal and spectral m
atrices. R

eal m
atrices –

S
ym

m
etric, skew

 - sym
m

etric, orthogonal, Linear T
ransform

ation - O
rthogonal

Transform
ation. C

om
plex m

atrices: H
erm

itian, S
kew

-H
erm

itian and U
nitary – E

igen
values and eigen vectors of com

plex m
atrices and their properties.

U
N

IT
-III

Q
uadratic form

s- R
eduction of quadratic form

 to canonical form
 – R

ank - P
ositive,

negative definite - sem
i definite - index - signature - S

ylvester law
.

U
N

IT
 –IV

 F
ourier S

eries: D
eterm

ination of F
ourier coefficients – F

ourier series – even and
odd functions – F

ourier series in an arbitrary interval – even and odd periodic
continuation – H

alf-range F
ourier sine and cosine expansions.

U
N

IT
-V

F
orm

ation of partial differential equations by elim
ination of arbitrary constants and

arbitrary functions – solutions of first order linear (Lagrange) equation and nonlinear
(standard type)equations. M

ethod of separation of variables – C
lassification of

second order linear P
artial D

ifferential E
quations, solutions of one dim

ensional heat
equation, w

ave equation and tw
o-dim

ensional Laplace’s equation under initial and
boundary conditions.

U
N

IT
 –V

I
F

ourier integral theorem
 – F

ourier sine and cosine integrals. F
ourier transform

 –
F

ourier sine and cosine transform
s – properties – inverse transform

s – F
inite F

ourier
transform

s.
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U
N

IT
-V

II
z-transform

 – inverse z-transform
 - properties – D

am
ping rule – S

hifting rule –
Initial and final value theorem

s. C
onvolution theorem

 – S
olution of difference equation

by z-transform
s.

U
N

IT
-V

III
W

ave lets – T
he H

aar w
avelets – A

 w
avelet expansion - M

ultiresolution analysis
w

ith H
aar W

avelets - G
eneral construction of w

avelets and m
ultiresolution analysis

- S
hannon w

avelets.

T
E

X
T

 B
O

O
K

S
:

1.
A

 Text book of E
ngineering M

athem
atics V

olum
e – II, 2005

T,K
.V.Iyengar, B

.K
rishna G

andhi and others, S
.C

hand and C
om

pany.
2.

E
ngineering M

athem
atics, B

.V
.R

am
ana, Tata M

cG
raw

-H
ill 2003.

R
E

F
E

R
E

N
C

E
S

:
1.

E
n

g
in

e
e

rin
g

 M
a

th
e

m
a

tics–
II, 2

0
0

2
, P

.N
a

g
e

sw
a

ra
 R

a
o

, Y
.N

a
rsim

h
u

lu
,

P
rabhakara R

ao
2.

E
ngineering M

athem
atics, S

.K
.V.S

. S
ri R

am
a C

hary, M
.B

hujanga R
ao, S

hankar,
B

.S
.P

ublications 2000.
3.

A
dvanced E

ngineering M
athem

atics (eighth edition), E
rw

in K
reyszig, John

W
iley &

 S
ons (A

S
IA

) P
vt. Ltd. 2001.

4.
A

dvanced E
ngineering P

eter V.O
’N

eil T
hom

son B
rooks/C

ole.
5.

A
d

va
n

ce
d

 E
n

g
in

e
e

rin
g

 M
a

th
e

m
a

tics, M
e

rle
 C

.P
o

tte
r, J.L

.G
o

ld
b

e
rg

,
E

.F.A
brufadel, O

xford U
niversity P

ress. T
hird E

dition 2005.

6.
E

ngineering M
athem

atics – II, 2005, S
ankaraiah, V

G
S

 B
ook Links, H

yderabad.
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 (I-S

E
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  P
 C

4+1  0  4

(H
S05353) M

A
N

A
G

ER
IA

L EC
O

N
O

M
IC

S A
N

D
 FIN

A
N

C
IA

L A
N

A
LYSIS

U
N

IT
-I:

In
tro

d
u

ctio
n

 to
 M

an
ag

erial E
co

n
o

m
ics: D

efinition, N
ature and S

cope M
anagerial

E
conom

ics–D
em

and A
nalysis: D

em
and D

eterm
inants, Law

 of D
em

and and its

exceptions.

U
N

IT
-II:

E
lasticity o

f D
em

an
d

: D
efinition, Types, M

easurem
ent and S

ignificance of E
lasticity

of D
em

and. D
em

and F
orecasting, F

actors governing dem
and forecasting, m

ethods

of dem
and forecasting (survey m

ethods, statistical m
ethods, expert opinion m

ethod,

test m
arketing, controlled experim

ents, judgm
ental approach to dem

and forecasting)

U
N

IT
 -II:

T
h

eo
ry o

f P
ro

d
u

ctio
n

 an
d

 C
o

st A
n

alysis : P
roduction F

unction – Isoquants and

Isocosts, M
R

T
S

, Least C
ost C

om
bination of Inputs, P

roduction function, Law
s of

R
eturns, Internal and E

xternal E
conom

ies of S
cale.

C
o

st A
n

alysis: C
ost concepts, O

pportunity cost, F
ixed V

s.V
ariable costs, E

xplicit
costs V

s.Im
plicit costs, O

ut of pocket costs vs. Im
puted costs. B

reak-even A
nalysis

(B
E

A
)-D

e
te

rm
in

a
tio

n
 o

f B
re

a
k-E

ve
n

 P
o

in
t (sim

p
le

 p
ro

b
le

m
s)-M

a
n

a
g

e
ria

l

S
ignificance and lim

itations of B
E

A
.

U
N

IT
-IV

:
In

tro
d

u
ctio

n
 to

 M
arkets &

 P
ricin

g
 strateg

ies:M
a

rke
t stru

ctu
re

s: T
yp

e
s o

f

co
m

p
e

titio
n

, F
e

a
tu

re
s o

f P
e

rfe
ct co

m
p

e
titio

n
, M

o
n

o
p

o
ly a

n
d

 M
o

n
o

p
o

listic

C
om

petition. P
rice-O

utput D
eterm

ination in case of P
erfect C

om
petition and

M
onopoly. P

ricing S
trategies

U
N

IT
-V

:
B

u
sin

ess &
 N

ew
 E

co
n

o
m

ic E
n

viro
n

m
en

t:C
haracteristic features of B

usiness,

F
eatures and evaluation of S

ole P
roprietorship, P

artnership, Joint S
tock C

om
pany,

P
ublic E

nterprises and their types, C
hanging B

usiness E
nvironm

ent in P
ost-

liberalization scenario
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U
N

IT
-V

I:
C

ap
ital an

d
 C

ap
ital B

u
d

g
etin

g
:C

apital and its significance, Types of C
apital,

E
stim

ation of F
ixed and W

orking capital requirem
ents, M

ethods and sources of

raising finance.N
ature and scope of capital budgeting, features of capital budgeting

proposals, M
ethods of C

apital B
udgeting: P

ayback M
ethod, A

ccounting R
ate of

R
eturn (A

R
R

) and N
et P

resent V
alue M

ethod (sim
ple problem

s)

U
N

IT
-V

II:
In

tro
d

u
ctio

n
 to

 F
in

an
cial A

cco
u

n
tin

g
:D

ouble-E
ntry B

ook K
eeping, Journal,

Ledger, Trial B
alance- F

inal A
ccounts (Trading A

ccount, P
rofit and Loss A

ccount
and B

alance S
heet w

ith sim
ple adjustm

ents).

U
N

IT
-V

III:
F

in
an

cial A
n

alysis th
ro

u
g

h
 ratio

s: C
om

putation, A
nalysis and Interpretation of

Liquidity R
atios (C

urrent R
atio and quick ratio), A

ctivity R
atios (Inventory turnover

ratio and D
ebtor Turnover ratio), C

apital structure R
atios (D

ebt-E
quity ratio, Interest

C
overage ratio), and P

rofitability ratios (G
ross P

rofit R
atio, N

et P
rofit ratio, O

perating
R

atio, P
/E

 R
atio and E

P
S

).

T
E

X
T

 B
O

O
K

S
:

1.
A

ryasri: M
anagerial E

conom
ics and F

inancial A
nalysis, 2/e, T

M
H

, 2005.

2.
V

arshney &
 M

ahesw
ari: M

anagerial E
conom

ics, S
ultan C

hand, 2003.
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. M
M

T
 I S

em
ester

T
  P

  C
4+1  0  4

(C
E

05375) M
E

C
H

A
N

IC
S

 O
F

 S
O

L
ID

S
U

N
IT

 – I

S
IM

P
L

E
 S

T
R

E
S

S
E

S
 A

N
D

 S
T

R
A

IN
S

: E
lasticity and plasticity – Types of stresses

and strains – H
ooke’s law

 – stress – strain diagram
 for m

ild steel – W
orking stress

– F
actor of safety – Lateral strain, P

oisson’s ratio and volum
etric strain – E

lastic

m
oduli and the relationship betw

een them
 – B

ars of varying section – com
posite

bars – Tem
perature stresses.

S
train energy – R

esilience – G
radual, sudden, im

pact and shock loadings.

U
N

IT
 – II

S
H

E
A

R
 F

O
R

C
E

 A
N

D
 B

E
N

D
IN

G
 M

O
M

E
N

T
: D

efinition of beam
 – Types of beam

s –

C
oncept of shear force and bending m

om
ent – S

.F
 and B

.M
 diagram

s for cantilver,

sim
ply supported and overhanging beam

s subjected to point loads, u.d.l., uniform
ly

varying loads and com
bination of these loads – P

oint of contraflexure – R
elation

betw
een S

.F., B
.M

 and rate of loading at a section of a beam
.

U
N

IT
 – III

F
L

E
X

U
R

A
L

 S
T

R
E

S
S

E
S

: T
h

eo
ry of sim

ple bending – A
ssum

ptions – D
erivation of

bending equation: M
/I =

 f/y =
 E

/R
 N

eutral axis – D
eterm

ination bending stresses –

section m
odulus of rectangular and circular sections (S

olid and H
ollow

), I,T,A
ngle

and C
hannel sections – D

esign of sim
ple beam

 sections.

U
N

IT
 – IV

S
H

E
A

R
 S

T
R

E
S

S
E

S
:  D

erivatio
n

 of form
ula – S

hear stress distribution across

various beam
s sections like rec tangular, circular, triangular, I, T

 angle sections.

U
N

IT
 – V

A
N

A
LY

S
IS

 O
F

 P
IN

-JO
IN

T
E

D
 P

L
A

N
E

 F
R

A
M

E
S

:  D
eterm

in
atio

n
 of F

orces in

m
em

bers of plane, pin-joined, perfect trusses by (i) m
ethod of joints and (ii) m

ethod

of sections. A
nalysis of various types of cantilever and sim

ply – supported trusses.-

by m
ethod of joints, m

ethod of sections and tension coefficient m
ethods.
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U
N

IT
 – V

I

D
E

F
L

E
C

T
IO

N
 O

F
 B

E
A

M
S

:  B
ending into a circular arc – slope, deflection and

radius of curvature – D
ifferential equation for the elastic line of a beam

 – D
ouble

integration and M
acaulay’s m

ethods – D
eterm

ination of slope and deflection for

cantilever and sim
ply supported beam

s subjected to point loads, - U
.D

.L uniform
ly

varying load. M
ohr’s theorem

s – M
om

ent area m
ethod – application to sim

ple cases

including overhanging beam
s.

U
N

IT
 – V

II

T
H

IN
 C

Y
L

IN
D

E
R

S
: T

h
in

 seam
less cylindrical shells – D

erivation of form
ula for

longitudinal and circum
ferential stresses – hoop, longitudinal and V

olum
etric strains

– changes in dia, and volum
e of thin cylinders – R

iveted boiler shells – T
hin spherical

shells.

U
N

IT
 – V

III

T
hick cylinders – lam

e’s equation – cylinders subjected to inside and out side

pressures – com
pound cylinders.

T
E

X
T

 B
O

O
K

S
:

1.
S

trength of M
aterials by A

ndrew
 P

ytel and F
erdinond L. S

inger Longm
an.

2.
S

trength of M
aterials  by Jondar; G

algotia P
ublications.

R
E

F
E

R
E

N
C

E
S

:

1.
S

trength of M
aterials by  B

ensal, Lakshm
i P

ublications.

2.
S

trength of M
aterials by S

.Tum
oshenko.

3.    S
trength of M

aterials by R
.S

.K
hurm

i; S
.C

hand &
 C

o. 2005.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L
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N
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E

R
S
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Y

H
Y
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E

R
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D
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. M
M
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 I S

em
ester

T
  P

  C
4+1  0  4

(C
S

05434) O
O

P
S

 T
H

R
O

U
G

H
 JA

VA

U
N

IT
-I:

In
tro

d
u

ctio
n

: C
reation of Java, im

portance of Java to internet, byte code, Java
buzzw

ords, O
O

P
 P

rinciples, E
ncapsulation, Inheritance and P

olym
orphism

, data
types, variables, declaring variables, dynam

ic initialization, scope and life tim
e of

variables, arrays, operators, control statem
ents, type conversion and casting,

com
piling and running of sim

ple Java program
.

U
N

IT
-II:

C
lasses an

d
 O

b
jects: C

oncepts of classes and objects, class fundam
entals

D
e

cla
rin

g
 

o
b

je
cts, 

a
ssig

n
in

g
 

o
b

je
ct 

re
fe

re
n

ce
 

va
ria

b
le

s, 
in

tro
d

u
cin

g
m

ethods,constructors, usage of static w
ith data and m

ethods, usage of final w
ith

data, access control, this key w
ord, garbage collection, overloading m

ethods and
constructors, param

eter passing – call by value, recursion,nested classes and     inner
classes, exploring the S

tring class.

U
N

IT
-III:

In
h

eritan
ce: B

asic concepts, m
em

ber access rules, usage of super key w
ord, form

s
of inheritance, m

ethod overriding, abstract classes, dynam
ic m

ethod dispatch,    using
final w

ith inheritance, the O
bject class.

U
N

IT
-IV

:
P

a
c

k
a

g
e

s
 a

n
d

 In
te

rfa
c

e
s

: D
e

fin
in

g
, C

re
a

tin
g

 a
n

d
 A

cce
ssin

g
 a

 P
a

cka
g

e
,

U
nderstanding     C

LA
S

S
P

A
T

H
, im

porting packages, differences betw
een classes

and interfaces,    defining an interface, im
plem

enting interface, applying interfaces,
variables in     interface and extending interfaces.

U
N

IT
-V

:
E

xcep
tio

n
 H

an
d

lin
g

 an
d

 M
u

ltith
read

in
g

: C
oncepts of E

xception handling, types
of exceptions, usage of try, catch, throw

, throw
s and finally keyw

ords, B
uilt-in

exceptions, creating ow
n exception sub classes, C

oncepts of M
ultithreading,

differences betw
een process and thread, thread life cycle,creating m

ultiple threads
using T

hread class, R
unnable interface, S

ynchronization, thread priorities, inter
thread com

m
unication, daem

on threads,deadlocks, thread groups.
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U
N

IT
-V

I:
E

ven
t H

an
d

lin
g

: E
vents, E

vent sources, E
vent classes, E

vent Listeners, D
elegation

event m
odel, handling m

ouse and keyboard events, A
dapter classes.

A
W

T: C
oncepts of com

ponents, container, panel, w
indow

, fram
e, canvas, F

ont
class, C

olor class and G
raphics.

U
N

IT
-V

II:
A

W
T

 C
o

n
tro

ls: B
uttons, Labels, Text fields, Text area, C

heck boxes, C
heck box

groups, Lists, C
hoice, S

crollbars, M
enus, Layout M

anagers – F
low

, B
order,G

rid,
C

ard and G
ridbag.

S
w

ing – JA
pplet,  JF

ram
e and JC

om
ponent, Icons and Labels, H

andling threading
issues, text fields, buttons – T

he JB
utton class, C

heck boxes, R
adio buttons, C

om
bo

boxes, Tabbed P
anes, S

croll P
anes, Trees, and Tables.

A
pplets – C

oncepts of A
pplets, differences betw

een applets and applications,life
cycle of an applet, types of applets, creating applets, passing param

eters to applets.

U
N

IT
-V

III:
N

etw
o

rkin
g

 an
d

 Java L
ib

rary: B
asics of N

etw
orking, Inetaddress, T

C
P

/IP
 sockets,

D
atagram

s, U
R

L, U
R

L connection, S
tring handling, java.util, java.io and java.net

packages.

T
E

X
T

 B
O

O
K

S
:

1.
T

h
e

 C
o

m
p

le
te

 R
e

fe
re

n
ce

 Ja
va

 J2
S

E
 5

th
 E

d
itio

n
, H

e
rb

e
rt S

ch
ild

t, T
M

H
P

ublishing C
om

pany Ltd, N
ew

D
elhi./P

H
I

2.
B

ig Java 2 nd E
dition, C

ay H
orstm

ann, John W
iley and S

ons.

R
E

F
E

R
E

N
C

E
S

:
1.

Java H
ow

 to P
rogram

, S
ixth E

dition, H
.M

.D
ietel and P.J.D

ietel, P
earson

E
ducation.

2.
C

ore Java 2, V
ol 1, F

undam
entals, C

ay.S
.H

orstm
ann and G

ary C
ornell, S

eventh
E

dition, P
earson E

ducation.
3.

C
ore Java 2, V

ol 2, A
dvanced F

eatures, C
ay.S

.H
orstm

ann and G
ary C

ornell,
S

eventh E
dition, P

earson E
ducation.

4.
B

eginning in Java 2, Iver H
orton, W

rox P
ublications.

JA
W

A
H

A
R

L
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L
 N

E
H

R
U
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N
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G
IC

A
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IV
E
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H

Y
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IC
A

L
 M

E
TA

L
L

U
R

G
Y

U
N

IT
 – I

M
icro

sco
p

y; M
e

ta
llu

rg
ica

l M
icro

sco
p

e
, p

rin
cip

le
s a

n
d

 co
n

stru
ctio

n
, typ

e
s o

f
objectives and eyepieces, com

m
on defects of lenses, electron M

icroscope.
U

N
IT

 – II
S

tructure of M
etals, H

um
e-R

otherys classification of m
etals, m

etallic bond-crystal
structure of m

etals, coordination num
ber, relationship betw

een lattice param
eter

a
n

d
 a

to
m

ic ra
d

iu
s, p

a
ckin

g
 fa

cto
r a

n
d

 d
e

n
sity ca

lcu
la

tio
n

s, in
te

rstitia
ls,

polym
orphism

, plane and directional indices, transform
ation of indices.

U
N

IT
 – III

C
onstitution of A

lloys: N
ecessarity of alloying; types of solid, H

um
e-R

otherys rules.
Interm

ediate alloy phases, electro-chem
ical com

pounds, size factor, com
pounds

and electron phases.
U

N
IT

 – IV
E

q
u

ilib
riu

m
 D

ia
g

ra
m

s: E
xp

e
rim

e
n

ta
l m

e
th

o
d

s fo
r co

n
stru

ctio
n

 o
f e

q
u

ilib
riu

m
diagram

s, Isom
orphous alloy system

s, types of N
ucleation, determ

ination of the
size of critical nucleus, equilibrium

 cooling and heating of alloys, lever rule, coring,
m

iscibility gaps – eutectic reactions.
U

N
IT

 – V
Transform

ation in solid state, allotropy, order-disorder transform
ation, eutectoid,

peritectoid reaction and com
plex phase diagram

s, relation betw
een equilibrium

diagram
s and physical properties of alloys.

U
N

IT
 – V

I
S

tudy of im
portant binary phase diagram

s F
e-F

e3 C
, C

u-Z
n, C

u-S
n, and A

l-C
u.

U
N

IT
 – V

II
P

hase transform
ations in steels pearlitic, m

artensitic and bainitic transform
ations

cooling curves.
U

N
IT

 – V
III

 Isotherm
al transform

ation diagram
s, transform

ations on continuous cooling.
T

E
X

T
 B

O
O

K
:

1.
Introduction to P

hysical M
etallurgy – S

.H
. A

vner
R

E
F

E
R

E
N

C
E

S
:

1.
E

ngineering P
hysical M

etallurgy and H
eat Treatm

ent – Y. Laktin.
2.

E
lem

ents of P
hysical M

etallurgy – A
.G

uy
3.

M
etallographic laboratory practice – K

ehl
4.

P
rinciples of P

hysical M
etallurgy – S

m
ith. M

.
5.

Introduction to M
etallurgy – A

.H
. C

ottrell
6.

P
hysical M

etallurgy principles-R
eed H

ill  et al
7.

M
etallurgy for E

ngineers-C
lark and varney.
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U
N

IT
-I

O
bjectives and lim

itations to therm
odynam

ics, concepts of system
 and state,

heterogeneous and hom
ogeneous system

s, extensive and intensive properties of

system
, therm

odynam
ic variables, therm

odynam
ic equilibrium

 and Z
eroth law

 of

therm
odyanam

ics.R
eversible and irreversible processes.

U
N

IT
-II

F
irst Law

 of therm
odynam

ics:

H
istorical outlines, nature of first law

, relationship betw
een heat and w

ork, internal

energy and the first law
 of therm

odynam
ics, calculations of w

ork, constant capacity,

reversible adiabatic processes, reversible isotherm
al pressure or volum

e changes

of an ideal gas, joules experim
ent, Joule-T

hom
pson experim

ent, Joule-T
hom

pson

co-efficient,enthalpy change w
ith tem

perature, K
irchoff’s equation. S

tudy state and

unsteady state flow
 analysis.

U
N

IT
-III

S
econd law

 of therm
odynam

ics: E
fficiency of a cyclic process, C

arnot cylce,carnot

th
e

ro
m

, se
co

n
d

 la
w

 o
f th

e
rm

o
d

yn
a

m
ics,co

n
ce

p
t o

f e
n

tro
p

y, e
n

tro
p

y a
n

d

quantification of irreversibility, reversible processes, therm
odyanam

ic tem
perature

scales.

U
N

IT
-IV

F
ree energy functions: P

urposes of the new
 functions, definition of H

elm
holtz and

G
ibbs free energy change, m

eaning of therm
odynam

ically possible process,

determ
ination of ?G

 from
 therm

al data useful relationships betw
een free energies

and other therm
odynam

ic functions, M
axw

ell’s equation and G
ibbs-H

elm
holtz

equation.

U
N

IT
-V

T
hird law

 of therm
odynam

ics: B
ackground of thrid law

 deductions from
 third law

,

applications of third law
, and other m

ethods of obtaining ?S
0 for a reaction.

U
N

IT
-V

I

F
ugacity, activity and equilibrium

 constant: C
oncepts of fugacity, activity and

equilibrium
 constant variation of the equilibrium

 constant w
ith tem

perature, Tabular

m
ethods recording therm

odynam
ic data, sigm

a functions.

U
N

IT
-V

II

C
laussius – C

lapeyron equation: Introduction, derivation of the C
laussius – C

lapeyron

equation for single substance, D
uhrines rule for the estim

ation of the vapour

pressures of an elem
ent, Intergarion of C

laussius – C
lapeyron equation.

U
N

IT
-V

III

K
inetics: K

inetics of chem
ical process, M

olecularity and order of a reaction, zero

order reactions, first order, second order reactions, D
eterm

ination of order of reaction,

collision theory, theory of abosolute reaction rates, consecutives and sim
ultaneous

reactions, catalysis in chem
ical reactions.

T
E

X
T

 B
O

O
K

:

1.
Introduction to M

etallurgical T
herm

odynam
ics – D

.R
. G

askell

R
E

F
E

R
E

N
C

E
S

:

1.
P

hysical chem
istry for M

etallurgists – J. M
ackow

iak

2.
A

n Introduction to T
herm

odynam
ics – V

.C
. R

oy

3.
T

herm
odynam

ics of solids-R
.S

.S
w

alin

4.
P

hysical chem
istry of m

etals-L.S
.D

arken &
 G

urry

5.
A

n Introduction to therm
odynam

ics-Y.V
.C

.R
ao

6.
F

undam
entals of therm

odynam
ics-S

onntag  et al

7.
F

undam
entals of E

ngnering- M
.J.M

orax &
 H

.N
.S

hapiro.
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(C
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 L
A

B
1.

W
rite a Java program

 that prints all real solutions to the quadratic equation
ax 2 + bx + c = 0. R

ead in a, b, c and use the quadratic form
ula.  If the discrim

inant
b 2 -4ac is negative, display a m

essage stating that there are no real solutions.

2.
T

he F
ibonacci sequence is defined by the follow

ing rule.  T
he fist tw

o values in
the sequence are 1 and 1.  E

very subsequent value is the run of the tw
o

values preceding it.  W
rite a Java program

 that uses both recursive and non
recursive functions to print the nth value in the F

ibonacci sequence.

3.
W

rite a Java program
 that prom

pts the user for an integer and then prints out
all prim

e num
bers up to that. Integer.

4.
W

rite a Java program
 that checks w

hether a given string is a palindrom
e or

not.  E
x: M

A
D

A
M

 is a palindrom
e.

5.
W

rite a Java program
 for sorting a given list of nam

es in ascending order.

6.
W

rite a Java program
 to m

ultiply tw
o given m

atrices.

7.
W

rite a Java P
rogram

 that reads a line of integers, and then displays each
integers, and the sum

 of all the integers (use string to kenizer class)

8.
W

rite a Java program
 that reads on file nam

e from
 the user then displays

inform
ation about w

hether the file exists, w
hether the file is readable, w

hether
the file is w

ritable, the type of file and the length of the file in bytes.

9.
W

rite a Java program
 that reads a file and displays a file and displays the file

on the screen, w
ith a line num

ber before each line.

10.
W

rite a Java program
 that displays the num

ber of characters, lines and w
ords

in a text file.

11.
W

rite a Java program
 that:

a)
Im

plem
ents stack A

D
T.

b)
C

onverts infix expression into P
ostfix form

.

12.
W

rite an applet that displays a sim
ple m

essage.

13.
W

rite an applet that com
putes the paym

ent of a loan based on the am
ount of

the loan, the interest rate and the num
ber of m

onths.  It takes one param
eter

from
 the brow

ser: M
onthly rate; if true, the interest rate is per m

onth; O
ther

w
ise the interest rate is annual.

14.
W

rite a Java program
 that w

orks as a sim
ple calculator.  U

se a grid layout to
arrange buttons for the digits and for the +

 - X
 %

  operations.  A
dd a text field

to display the result.

15.
W

rite a Java program
 for handling m

ouse events.

16.
W

rite a Java program
 for creating m

ultiple threads

17.
W

rite a Java program
 that correctly im

plem
ents producer consum

er problem
using the concept of inter thread com

m
unication.

18.
W

rite a Java program
 that lets users create P

ie charts.  D
esign your ow

n user
interface (w

ith sw
ings &

 A
W

T
)

19.
W

rite a Java program
 that allow

s the user to draw
 lines, rectangles and O

U
.als.

20.
W

rite a Java program
 that im

plem
ents  a sim

ple client/server application.  T
he

client sends data  to a server.  T
he server receives the data, uses it to produce

a result, and then sends the result back to the client.  T
he client displays the

result on the console.  F
or ex: T

he data sent from
 the client is the radius of a

circle, and the result produced by the server is the area of the circle.

21.
W

rite a Java program
 that illustrates how

 run tim
e polym

orphism
 is achieved.
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L
IS

T
 O

F
 E

X
P

E
R

IM
E

N
T

S

1.
P

reparation and study of C
rystal m

odels.

2.
S

tudy of:
S

pecim
en cutting m

achine
S

pecim
en m

ounting press
G

rinding and polishing equipm
ent

3.
S

tudy of various M
etallurgical M

icroscopes and use of leveling press

4.
M

etallographic preparation of ferrous specim
en for M

icroscopic exam
ination

5.
P

reparation of non-ferrous specim
en for M

etallographic exam
ination

6.
P

reparation and M
etallographic study of pure m

etals like Iron, C
opper and

A
lum

inium
.

7.
M

easurem
ent of lattice param

eters of various crystal structures and calculation
of packing factors and size of vacancies.

8.
D

raw
ing of the B

inary phase diagram
s of Isom

orphous sim
ple E

utectic and
partial solubility  diagram

 w
ith interpretation.

9.
D

raw
ing of com

plex binary phase diagram
s and identification of points, lines

and areas in them
.

10.
Identification of M

icrostructures of steels

11.
E

stim
ation of C

arbon content of steels using m
etallurgical m

icroscope and
S

park test.
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U

N
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  I

S
pecial functions : G

am
m

a and B
eta F

unctions – T
heir properties – evaluation of

im
p

ro
p

e
r in

te
g

ra
ls. B

e
sse

l fu
n

ctio
n

s –
 p

ro
p

e
rtie

s –
 R

e
cu

rre
n

ce
 re

la
tio

n
s –

O
rthogonality. Legendre polynom

ials – P
roperties – R

odrigue’s form
ula – R

ecurrence

relations – O
rthogonality.

U
N

IT
 II

F
unctions of a com

plex variable – C
ontinuity – D

ifferentiability – A
nalyticity –

P
roperties – C

auchy-R
iem

ann equations in C
artesian and polar coordinates.

H
arm

onic and conjugate harm
onic functions – M

ilne – T
hom

pson m
ethod.

U
N

IT
  III

E
lem

entary functions: E
xponential, trigonom

etric, hyperbolic functions and their

properties – G
eneral pow

er Z
 (c is com

plex), principal value.

U
N

IT
 IV

C
om

plex integration: Line integral – evaluation along a path and by indefinite

integration – C
auchy’s integral theorem

 – C
auchy’s integral form

ula – G
eneralized

integral form
ula.

U
N

IT
 V

C
om

plex pow
er series: R

adius of convergence – E
xpansion in Taylor’s series,

M
aclaurin’s series and Laurent series. S

ingular point –Isolated singular point –

pole of order m
 – essential singularity.

U
N

IT
 V

I

R
esidue – E

valuation of residue by form
ula and by Laurent series - R

esidue theorem
.

E
valuation of integrals of the type

(a) Im
proper real integrals 

 f(x)dx
(b) 

 f (cosθ, sinθ)dθ
(c) 

 e
im

xf(x) dx
(d) Integrals by indentation.
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U
N

IT
  V

II

A
rgum

ent principle – R
ouche’s theorem

 – determ
ination of num

ber of zeros of

com
plex polynom

ials - M
axim

um
 M

odulus principle - F
undam

ental theorem
 of

A
lgebra, Liouville’s T

heorem
.

U
N

IT
 V

III

C
onform

al m
apping: Transform

ation by , lnz, z 2, z(n positive integer), S
in z, cos z,

z +
 a/z. Translation, rotation, inversion and bilinear transform

ation – fixed point –

cross ratio – properties – invariance of circles and cross ratio – determ
ination of

bilinear transform
ation m

apping 3 given points .

T
E

X
T

 B
O

O
K

S
:

1.
A

 
te

xt 
b

o
o

k 
o

f 
E

n
g

in
e

e
rin

g
 

M
a

th
e

m
a

tics 
V

o
lu

m
e

 
–

 
III 

-

T.K
.V.Iyengar, B

.K
rishna G

andhi and others, S
.C

hand and C
om

pany , 2005.

2.
E

ngineering M
athem

atics, B
.V

.R
am

ana, Tata M
cG

raw
-H

ill 2003.

R
E

F
E

R
E

N
C

E
S

:

1.
E

ngineering M
athem

atics–III -  P.N
agesw

ara R
ao, Y.N

arsim
hulu, P

rabhakara

R
ao, 2002.

2.
E

ngineering M
athem

atics -  S
.K

.V
.S

. S
ri R

am
a C

hary, M
.B

hujanga R
ao,

S
hankar,

B
.S

.P
ublications 2000.

3.
A

dvanced E
ngineering M

athem
atics  - E

rw
in K

reyszig, John W
iley &

 S
ons

(A
S

IA
) P

vt. Ltd., E
ighth edition, 2001.

4.
A

dvanced E
ngineering  -  P

eter V
.O

’N
eil , T

hom
son B

rooks/C
ole.

5.
E

ngineering M
athem

atics – III, S
ankaraiah, V

G
S

 B
ook Links, H

yderabad, 2005.
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F
lu

id
 P

ro
p

erties A
n

d
 F

lu
id

 S
tatics:  D

ensity, S
pecific w

eight, S
pecific gravity,

viscosity,  V
apour pressure, com

pressibility, P
ressure at a point, P

ascal's law
,

p
re

ssu
re

 va
ria

tio
n

 w
ith

 te
m

p
e

ra
tu

re
, d

e
n

sity a
n

d
 a

ttitu
d

e
. H

yd
ro

sta
tic la

w
,

P
iezom

eter, S
im

ple and differential m
anom

eters, pressure gauges, total pressure

and center of pressure  plane, vertical and inclined surfaces. B
uoyancy and stability

of floating bodies.

U
N

IT
  II

F
lu

id
 K

in
em

atics:  S
tream

 line, path line, streak line, stream
 tube, classification of

flo
w

s, ste
a

d
y, u

n
ste

a
d

y, u
n

ifo
rm

, n
o

n
-u

n
ifo

rm
, la

m
in

a
r, tu

rb
u

le
n

t, ro
ta

tio
n

a
l,

irrotational flow
s, one, tw

o and three dim
ensional flow

s  C
ontinuity equation in 3D

flow
, stream

 function, velocity potential function.

U
N

IT
  III

F
lu

id
 D

yn
am

ics: S
urface and B

ody forces  E
uler's and B

ernoulli's equation

derivation, N
avier- stokes equation (explanation only) M

om
entum

 equation -

applications, vortex  F
ree and F

orced.   F
orced vortex w

ith free surface.

U
N

IT
  IV

S
im

ilitude and F
low

 M
easurem

ent  S
im

ilarly law
s, distorted m

odels. F
low

 through

V
enturim

eters and O
rificem

eter, flow
 through notches and w

eirs, V
iscom

eters, H
ot-

w
ire A

nem
om

eters, P
itot tube, F

low
 through nozzles.

U
N

IT
  V

A
pproxim

ate solutions of N
.S

. E
quations - B

oundary layer- concepts, P
randtl

contribution,C
haracteristices of boundary layer  along a thin flat plate V

on-karm
an's

m
om

entum
 integral equation (N

o derivation), lam
inar and turbulent B

oundary

la
ye

rs,B
L

 in
 tra

n
sitio

n
,se

p
a

ra
tio

n
 o

f B
L

,co
n

tro
l o

f B
L

 se
p

a
ra

tio
n

,flo
w

 a
ro

u
n

d

subm
erged objects, D

rag and lift  types of drag  m
agnus effect.
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  V

I

C
lo

sed
 C

o
n

d
u

it F
lo

w
: C

haracteristics of real fluids  R
eynolds experim

ent D
arcy's

equation, M
inor losses  pipes in series  pipes in parallel  Total energy line and

hydraulic gradient line.

U
N

IT
 V

II

E
xact S

olutions of N
avier S

tokes E
quations. F

low
 betw

een parallel plates, flow

through long tubes - F
ow

 through inclined tubes, Turbulent flow
, variation of friction

factor w
ith R

eynold's N
um

ber  M
ody's chart.

U
N

IT
 V

III

F
low

 of C
om

pressible F
luid: Introduction, T

herm
odynam

ic relations, basic equations

of com
pressible flow

, velocity of sound w
ave in a fluid for isotherm

al and adiabatic

process, m
ach num

ber and its applications, m
ach angle, P

ropagation of P
ressure

w
aves and stagnation properties

T
E

X
T

 B
O

O
K

S
:

1.
F

luid M
echanics H

ydraulics and H
ydraulics M

achines M
odi &

 S
eth, S

tandard

publications,  N
ew

 D
elhi.

2.
E

ngineering F
luid M

echanics by K
.L.K

um
ar, S

.C
hand &

 C
o.

R
E

F
E

R
E

N
C

E
S

:

1.
F

luid M
echanics  F

rnk in w
hite M

c-G
raw

hill.

2.
F

luid M
echanics -  John  F.D

auglas, P
earson  E

ducations publishers.

3.
F

luid M
echanics &

 H
ydraulic M

achines  - D
. R

am
adurgaiah, N

ew
age P

ublishers
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M
u

ltid
iscip

lin
ary n

atu
re o

f E
n

viro
n

m
en

tal S
tu

d
ies:  D

efinition, S
cope and

Im
portance – N

eed for P
ublic A

w
areness.

U
N

IT
 - II

N
atu

ral R
eso

u
rces :  R

enew
able and non-renew

able resources – N
atural resources

and associated problem
s – F

orest resources – U
se and over – exploitation,

deforestation, case studies – Tim
ber extraction – M

ining, dam
s and other effects on

forest and tribal people – W
ater resources – U

se and over utilization of surface and
ground w

ater – F
loods, drought, conflicts over w

ater, dam
s – benefits and problem

s
- M

ineral resources: U
se and exploitation, environm

ental effects of extracting and
using m

ineral resources, case studies. - F
ood resources: W

orld food problem
s,

changes caused by agriculture and overgrazing, effects of m
odern agriculture,

fertilizer-pesticide problem
s, w

ater logging, salinity, case studies. - E
nergy resources:

G
row

ing energy needs, renew
able and non-renew

able energy sources use of
alternate energy sources. C

ase studies. Land resources: Land as a resource, land
degradation, m

an induced landslides, soil erosion and desertification. R
ole of an

individual in conservation of natural resources. E
quitable use of resources for

sustainable lifestyles.

U
N

IT
 - III

E
co

system
s :  C

oncept of an ecosystem
. - S

tructure and function of an ecosystem
.

- P
roducers, consum

ers and decom
posers. - E

nergy flow
 in the ecosystem

 -
E

cological succession. - F
ood chains, food w

ebs and ecological pyram
ids. -

Introduction, types, characteristic features, structure and function of the follow
ing

ecosystem
:

a. F
orest ecosystem

b. G
rassland ecosystem

c. D
esert ecosystem

d. A
quatic ecosystem

s (ponds, stream
s, lakes, rivers, oceans, estuaries)

U
N

IT
 - IV

B
io

d
iversity an

d
 its co

n
servatio

n
 :  Introduction - D

efinition: genetic, species and
ecosystem

 diversity. - B
io-geographical classification of India - V

alue of biodiversity:
consum

ptive use, productive use, social, ethical, aesthetic and option values - .
B

iodiversity at global, N
ational and local levels. - . India as a m

ega-diversity nation
- H

ot-sports of biodiversity  - T
hreats to biodiversity: habitat loss, poaching of w

ildlife,
m

an-w
ildlife conflicts. - E

ndangered and endem
ic species of India - C

onservation
of biodiversity: In-situ and E

x-situ conservation of biodiversity.
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U
N

IT
 - V

E
n

viro
n

m
en

tal P
o

llu
tio

n
 :  D

efinition, C
ause, effects and control m

easures of :

 a.
A

ir pollution

 b.
W

ater pollution

 c.
S

oil pollution

 d.
M

arine pollution

 e.
N

oise pollution

 f.
T

herm
al pollution

 g.
N

uclear hazards

S
o

lid
 w

aste M
an

ag
em

en
t :   C

auses, effects and control m
easures of urban and

industrial w
astes. - R

ole of an individual in prevention of pollution. - P
ollution case

studies. - D
isaster m

anagem
ent: floods, earthquake, cyclone and landslides.

U
N

IT
 - V

I

S
o

cial Issu
es an

d
 th

e E
n

viro
n

m
en

t :  F
ro

m
 U

n
su

sta
in

a
b

le
 to

 S
u

sta
in

a
b

le
developm

ent -U
rban problem

s related to energy -W
ater conservation, rain w

ater
harvesting, w

atershed m
anagem

ent -R
esettlem

ent and rehabilitation of people; its
problem

s and concerns. C
ase S

tudies -E
nvironm

ental ethics: Issues and possible
solutions. -C

lim
ate change, global w

arm
ing, acid rain, ozone layer depletion, nuclear

accidents and holocaust. C
ase S

tudies. -W
asteland reclam

ation. -C
onsum

erism
and w

aste products. -E
nvironm

ent P
rotection A

ct. -A
ir (P

revention and C
ontrol of

P
ollution) A

ct. -W
ater (P

revention and control of P
ollution) A

ct -W
ildlife P

rotection
A

ct -F
orest C

onservation A
ct -Issues involved in enforcem

ent of environm
ental

legislation. -P
ublic aw

areness.

U
N

IT
 - V

II

H
u

m
an

 P
o

p
u

latio
n

 an
d

 th
e E

n
viro

n
m

en
t :  P

opulation grow
th, variation am

ong
nations. P

opulation explosion - F
am

ily W
elfare P

rogram
m

e. -E
nvironm

ent and
hum

an health. -H
um

an R
ights. -V

alue E
ducation. -H

IV
/A

ID
S

. -W
om

en and C
hild

W
elfare. -R

ole of inform
ation Technology in E

nvironm
ent and hum

an health. -C
ase

S
tudies.

U
N

IT
 - V

III

F
ield

 w
o

rk :  V
isit to a local area to docum

ent environm
ental assets R

iver /forest
g

ra
ssla

n
d

/h
ill/m

o
u

n
ta

in
 -V

isit to
 a

 lo
ca

l p
o

llu
te

d
 site

-U
rb

a
n

/R
u

ra
l/in

d
u

stria
l/

A
gricultural S

tudy of com
m

on plants, insects, birds. -S
tudy of sim

ple ecosystem
s-

pond, river, hill slopes, etc.

T
E

X
T

B
O

O
K

 :

1.
Textbook of E

nvironm
ental S

tudies for U
ndergraduate C

ourses by E
rach

B
harucha for U

niversity G
rants C

om
m

ission.
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U
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C
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N
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 R
E

F
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A
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U
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IT
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Introduction to F
uels technology  C

lassification of fuels  O
rigin and classification of

coal  A
nalysis of C

oal  P
roxim

ate and ultim
ate analysis.

U
N

IT
  II

P
ulverized fuels  P

rinciple of C
arbonization  M

anufacture of M
etallurgical coke

P
roperties of M

etallurgical C
oke  Testing of C

oke.

U
N

IT
  III

P
rinciples of production of fuel oils from

 crude.
M

anufacture, properties and uses of

a)
P

roducer gas
b)

W
ater gas

P
roperties and uses of B

last furnace gas and coke  oven gas; cleaning of B
last

furnace gas.

U
N

IT
  IV

S
teady S

tate H
eat Transfer: Im

portance of H
eat transfer, conduction through plane,

cylindrical, S
pherical and com

pound w
alls,shape factor and effect of variable therm

al

conductivity

U
N

IT
  V

F
u

rn
a

ce
s: C

h
a

ra
cte

ristic fe
a

tu
re

s o
f ve

rtica
l sh

a
ft fu

rn
a

ce
s, re

ve
rb

e
ra

to
ry

fu
rn

a
ce

s,A
rc a

n
d

 In
d

u
ctio

n
 fu

rn
a

ce
s.T

u
b

e
 a

n
d

 m
u

ffle
 typ

e
 re

sista
n

ce

furnaces,continuous furnaces. S
ources of heat losses in furnaces and heat balance.

U
N

IT
-V

I
P

yrom
etry: T

herm
o electric pyrom

etry- peltier and T
hom

as e.m
.f's . T

herm
o-electric

pow
er of therm

ocouples. R
equired properties of therm

ocouples. N
oble and base

m
etal therm

ocouples. T
herm

o-pile. M
easurem

ent of e.m
.f by M

illi-voltm
eters and

potentiom
eters.T

herm
om

eter; optical and radiation pyrom
eter.
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U
N

IT
  V

II
R

efractories: D
esirable properties of R

efractories. M
ethods of classification. M

odes
of failure of refractories in service and their prevention.M

anufacturing m
ethods and

properties of F
ireclay, S

ilica

M
agnesite and C

hrom
e-R

efractories.

U
N

IT
-V

III
Testing of R

efractories. A
pplications of refractories in the m

etallurgical industries.

T
E

X
T

 B
O

O
K

:

1.
F

urnaces, F
uels and refractories  O

.P.G
upta,K

hanna P
ublishers.

R
E

F
E

R
E

N
C

E
S

:
1.

E
lem

ents of fuel technology -H
IM

U
S

2.
R

efractories  N
orton

3.
R

efractories-R
.C

histi.

4.
F

urances-J.D
.G

ilchrist
5.

P
yrom

etry-W
.P.w

ood&
 J.M

.corck

6.
F

uels F
urnaces, R

efractories&
 P

yrom
etry-A

.V
.K

.S
urya N

arayana.

7.
E

lem
ents of heat transfer- Jakob&

H
aw

ikns.
8.

E
lem

ents of therm
odynam

ics&
 heat transfer- O

bert &
 Young.

9.
C

ontrol system
s &

 Instrum
entation  S

.B
hasker.
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N
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IC
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U
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D
IF

F
U

S
IO

N
: F

icks law
 of diffusion and its application, K

irkendal effect, D
arken's

equations, the M
etano M

ethod.
U

N
IT

-II
D

eterm
ination of intrinsic diffusivities, self-diffusion in pure m

etals, Tem
perature

dependence of the diffusion coefficient, diffusion along the grain boundaries and
surfaces.
U

N
IT

-III
E

LLIN
G

H
A

M
 D

IA
G

R
A

M
S

: Introduction, calculation of equilibrium
 constants from

sta
n

d
a

rd
 fre

e
 e

n
e

rg
y ch

a
n

g
e

s, g
e

n
e

ra
l d

e
scrip

tio
n

 o
f E

llin
g

h
a

m
 d

ia
g

ra
m

s,
Interpretation of tw

o or m
ore free energy change V

s. tem
perature lines taken

together, derivation and uses of the oxygen, nom
ographic scale in R

ichardsons
diagram

s.
U

N
IT

-IV
T

H
E

R
M

A
L P

R
O

P
E

R
T

IE
S

: S
pecific heats of solids, classical, E

instein and D
ebyes'

M
odel of the lattice, specific heat of solids.

U
N

IT
-V

A
nharm

onicity, therm
al expansion, therm

al conductivity of solids, lattice therm
al

conductivity and therm
o-electric effects.

U
N

IT
-V

I
S

O
LU

T
IO

N
S

: C
om

position, partial m
olal quantities, ideal solutions, R

aoults Law
,

actual (N
onideal) solutions, S

ieverts law
, G

ibb's - D
uhem

 equation, integration of
G

ibbs' - D
uhem

 equation, E
xcess therm

odynam
ics quantities.

U
N

IT
-V

II
A

P
P

LIC
A

T
IO

N
 T

O
 P

H
A

S
E

 D
IA

G
R

A
M

S
: C

oncept of chem
ical potential, equality of

chem
ical potentials in equilibrated phases, D

erivation of G
ibb's phase rule, solidus

and liquidus lines for an ideal solution, calculation of liquidus line for eutectic system
s.

U
N

IT
-V

III
R

E
V

E
R

S
IB

LE
 C

E
LLS

: E
lectro- C

hem
ical cells, galvanic cells, chem

ical and electrical
energy, therm

odynam
ics of E

lectro-chem
ical cells, standard electrode potentials,

sign convention of electrode potentials, application of G
ibbs - H

elm
holtz equation

to galvanic cells. C
oncentration C

ells.

T
E

X
T

 B
O

O
K

:
1.       P

hysical C
hem

istry of M
etals - LS

 D
arken and G

urry
R

E
F

E
R

E
N

C
E

S
:

1.
T

herm
odynam

ics of solids R
A

 S
w

alin
2.

P
hysical M

etallurgy P
rinciples - R

H
 R

eed H
ill.

3.
P

hysical C
hem

istry for M
etallurgist - J. M

ackow
ick

4.
M

aterial science; A
 F

irst course-R
aghavan
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N
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  I

S
cope and objectives of ore dressing. S

am
pling of ores by different m

ethods. T
heory

of liberation of m
inerals.

C
rushers: -Jaw

, G
yratory, C

one, R
olls and toothed roll crushers.

U
N

IT
  II

Types of grinding operations like batch and continous dry and w
et grinding, open

circuit and closed circuit grinding. G
irnding M

ills: B
all m

ills, theory of ball m
ill

operation, rod and tube m
ills. C

om
m

inution law
s: - R

ittinger's law
s, K

ick's law
 and

B
ond's law

.

U
N

IT
  III

S
izing: S

tudy of laboratory sizing techniques and reporting of sizing data.

Industrial sizing units: Types of screen surfaces. G
rizzlies, trom

m
els, vibrating and

shaking screens.

M
ovem

ent of solids in fluids: S
tokes and N

ew
ton's law

s. Term
inal velocity and its

relation w
ith size. R

elation betw
een tim

e and velocity. R
elation betw

een distance

traveled and velocity. E
qual settling ratio,F

ree and hindered settling ratios.

Q
uantifying concentrating operations: R

atio of concentration, recovery, selectivity

index and econom
ic recovery.

U
N

IT
 IV

C
lassification of classifiers, study of settling cones, rake classifier, spiral classifier

and cyclones.

U
N

IT
 V

H
eavy m

edia separation: P
rinciples, flow

 chart, different m
edia used. H

eavy m
edia

separation using heavy liquids and heavy suspensions. W
ashability curves for easy,

norm
al and difficult coal.

U
N

IT
 V

I

Jigging: T
heory of jigging.

Jigging m
achines: hand jig, harz jig, denner jig baum

 jig, H
ancock jig, Jam

es coal

jig and halkyln jig. D
esign considerations in a jig.

Tabling: -study of stratification on a table. S
haking tables, w

ilfley table. H
um

phrey's

spiral classifier.

U
N

IT
 V

II

F
lotation: P

rinciples of flotation.F
actors affecting flotation.C

lassification of collectors

and frothers.R
egulators factors affecting their efficiency.

F
lotation m

achines: -P
neum

atic and m
echanical flotation cells.A

pplication of flotation

process for C
u,P

b and Z
n ores.

U
N

IT
 V

III

M
agnetic separation processes and electrostatic separation process.

T
E

X
T

 B
O

O
K

:

1.
P

rinciples of M
ineral D

ressing by A
.M

. G
audin.

R
E

F
E

R
E

N
C

E
S

:

1.
E

lem
ents of O

re D
ressing by A

.F. Taggart

2.
M

ineral processing technology-.A
. W

ills

3.
O

re dressing practies-S
.K

.Jain.
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R
S

IT
Y

H
Y

D
E

R
A

B
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D
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ear B
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. M
M

T
 II S

em
ester

T
  P

 C
 0  3  2

(M
T

05272) F
U

E
L

S
, F

U
R

N
A

C
E

S
 A

N
D

 R
E

F
R

A
C

TO
R

IE
S

 L
A

B

1.
To conduct proxim

ate analysis of C
oal

2.
To conduct ultim

ate analysis of C
oal

3.
To find the F

lash and F
ire points of fuel oil by “P

E
N

S
K

Y
 M

A
R

T
IN

S
” open and

closed cup apparatus.

4.
To find the flash and points of fuel oil by A

B
E

L's F
lash point apparatus

5.
To find the viscosity of lubricant oil by using

a.
R

ed-w
ood-I V

iscom
eter

b.
R

ed-w
ood-II V

iscom
eter

c.
S

aybolt V
iscom

eter

6.
To find the calorific value of solid and liquid fuels by using “B

om
b C

alorim
eter”

7.
To find the calorific value of gaseous fuels by using “Junker's G

as C
alorim

eter”

8.
To study various types of refractories and find their densities, H

ardness and

slag penetration.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U
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E

C
H

N
O

L
O

G
IC

A
L
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N

IV
E
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S
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Y

H
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D
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R
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(M
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05411) M
IN

E
R

A
L

 D
R

E
S

S
IN

G
 L

A
B

L
ist o

f E
xp

erim
en

ts

1.
S

am
pling of an ore from

 the bulk by

i) C
oning and quartering m

ethod

ii)
R

iffle sam
pler m

ethods

2.
S

izing by S
ieve analysis of crushed ore

3.
V

erification of S
toke's Law

.

4.
D

eterm
ining the reduction ratio of a jaw

 crusher.

5.
S

tudy of the variation of reduction ratio w
ith process variables in R

olls crusher.

6.
S

tudy of the process variables on reduction ratio and particle size distribution

in  ball m
ill.

7.
To find the grindability index of ores.

8.
V

erification of Law
s of C

om
m

unution.

9.
D

eterm
ination of the efficiency of a m

agnetic separator.

10.
D

eterm
ination of the efficiency of a jig.

11.
S

tudy of the particle separation by fluid flow
 using w

ilfley table.

12.
D

eterm
ination of the efficiency of a pneum

atic separator.

13.
To study the concentration of m

etallic and non-m
etallic ores by F

roth-F
lotation

process.
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05192) E
L

E
C

T
R

IC
A

L
 E

N
G

IN
E

E
R

IN
G

U
N

IT
  I

B
A

S
IC

 C
O

N
C

E
P

T
S

: S
I U

nits - O
hm

's law
, series, and parallel circuits, K

irchhoffs
law

s, S
tar-delta transform

ation (S
im

ple P
roblem

s) F
orce on a current carrying

conductor in m
agnetic field electrom

agnetic induction, F
araday's law

, Lenz's law
S

elf and m
utual inductances.

U
N

IT
  II

A
.C

. C
IR

C
U

IT
 F

U
N

D
A

M
E

N
TA

L
S

: A
verage and rm

s values of S
inusoidal quantity

representation of alternating quantities by phasors  single phase series and parallel
circuits (sim

ple problem
s) S

eries resonance  three phase balanced system
s  single

and three phase pow
er calculations.

U
N

IT
  III

D
.C

. G
E

N
E

R
A

TO
R

S
: P

rinciple of operation of D
C

 m
achines  em

f equation  types
of generators  M

agnetization and Load characteristics of D
C

 generators
U

N
IT

-IV
D

.C
. M

O
TO

R
S

: P
rinciple of operation of D

C
 M

otor, Types of M
otors, B

ack E
M

F
E

quation, C
haracteristics of D

C
 m

otor, Torque E
quation, D

C
 M

otor S
tarter (T

hree
P

oint starter), E
fficiency C

alculation, S
w

im
brne's Test and speed control.

U
N

IT
 V

T
R

A
N

S
F

O
R

M
E

R
S

: C
o

n
stru

ctio
n

 a
n

d
 p

rin
cip

le
 o

f o
p

e
ra

tio
n

 o
f sin

g
le

-p
h

a
se

transform
er  em

f equation O
.C

. &
 S

.C
. tests  efficiency and regulation

U
N

IT
-V

I
IN

D
U

C
T

IO
N

 M
O

TO
R

S
: P

rinciple and operation of three-phase induction m
otors

types of m
otors, S

quirrel cage and slip ring m
otor  slip torque characteristics.

U
N

IT
-V

II
A

LT
E

R
N

A
TO

R
S

: P
rinciple and operation of alternators  O

.C
. &

 S
.C

. tests  regulation
by synchronous im

pedance m
ethod.

U
N

IT
  V

III
E

L
E

C
T

R
IC

A
L

 IN
S

T
R

U
M

E
N

T
S

: E
lectrical Instrum

ents: B
asic principles of indicating

instrum
ents  m

oving coil and m
oving iron instrum

ents (A
m

m
eters and voltm

eters).

T
E

X
T

 B
O

O
K

S
:

1.
Introduction to E

lectrical E
ngineering by M

.S
.N

aidu and S
.K

am
akshiah, T

M
H

2.
B

asic E
lectrical E

ngineering by T.K
. N

agasarkar and M
.S

.S
ukhija, O

xford
U

niversity P
ress, 2005

R
E

F
E

R
E

N
C

E
S

:
1.

T
heory and P

roblem
s of B

asic E
lectrical E

ngineering by D
.P.K

othari &
 I.J.

N
agrath P

earson E
ducation/P

H
I

2.
E

ssentials of E
lectrical and C

om
puter E

ngineering by D
avid V.K

erns,Jr, J.D
avid

Jrw
in; P

earson E
ducation.
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A

N
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G
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M
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N
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C

IE
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C
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N

IT
  I

Introduction to M
anagem

ent: C
oncepts of M

anagem
ent and organization- nature,

im
portance and F

unctions of M
anagem

ent, Taylor's S
cientific M

anagem
ent T

heory,
F

ayol's P
rinciples of M

anagem
ent, M

ayo's H
aw

thorne E
xperim

ents, M
aslow

's T
heory

of H
um

an N
eeds, D

ouglas M
cG

regor's T
heory X

 and T
heory Y, H

erzberg's Tw
o-

F
actor T

heory of M
otivation, S

ystem
s A

pproach to M
anagem

ent, Leadership S
tyles,

S
ocial responsibilities of M

anagem
ent.

U
N

IT
-II

D
esigning O

rganizational S
tructures: B

asic concepts related to O
rganization -

D
epartm

entation and D
ecentralization, Types of m

echanistic and organic structures
o

f o
rg

a
n

iza
tio

n
 (L

in
e

 o
rg

a
n

iza
tio

n
, L

in
e

 a
n

d
 sta

ff o
rg

a
n

iza
tio

n
, fu

n
ctio

n
a

l
organization, C

om
m

ittee organization, m
atrix organization, V

irtual O
rganization,

C
ellular O

rganization, team
 structure, boundary less organization, inverted pyram

id
structure, lean and flat organization structure) and their m

erits, dem
erits and

suitability.

U
N

IT
  III

O
p

e
ra

tio
n

s M
a

n
a

g
e

m
e

n
t: P

rin
cip

le
s a

n
d

 T
yp

e
s o

f P
la

n
t L

a
yo

u
t-M

e
th

o
d

s o
f

production (Job, batch and M
ass P

roduction), W
ork S

tudy -B
asic procedure involved

in M
ethod S

tudy and W
ork M

easurem
ent-S

tatistical Q
uality C

ontrol: chart, R
 chart,

c chart, p chart, (sim
ple P

roblem
s), A

cceptance S
am

pling, D
em

ing's contribution
to quality.

U
N

IT
  IV

 M
aterials M

anagem
ent: O

bjectives, N
eed for Inventory control, E

O
Q

, A
B

C
 A

nalysis,
P

urchase P
rocedure, S

tores M
anagem

ent and S
tores R

ecords.
 M

arketing: F
unctions of M

arketing, M
arketing M

ix, M
arketing S

trategies based on
P

roduct Life C
ycle, C

hannels of distribution

U
N

IT
  V

H
um

an R
esources M

anagem
ent (H

R
M

): C
oncepts of H

R
M

, H
R

D
 and P

ersonnel
M

anagem
ent and Industrial R

elations (P
M

IR
), H

R
M

 vs.P
M

IR
, B

asic functions of
H

R
 M

a
n

a
g

e
r: M

a
n

p
o

w
e

r p
la

n
n

in
g

, R
e

cru
itm

e
n

t, S
e

le
ctio

n
, T

ra
in

in
g

 a
n

d
D

evelopm
ent, P

lacem
ent, W

age and S
alary A

dm
inistration, P

rom
otion, T

ransfer,
S

eparation, P
erform

ance A
ppraisal, G

rievance H
andling and W

elfare A
dm

inistration,
Job E

valuation and M
erit R

ating.
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U
N

IT
  V

I
P

roject M
anagem

ent (P
E

R
T

/C
P

M
): N

etw
ork A

nalysis, P
rogram

m
e E

valuation and
R

eview
 Technique (P

E
R

T
), C

ritical P
ath M

ethod (C
P

M
), Identifying critical path,

P
robability of C

om
pleting the project w

ithin given tim
e, P

roject C
ost A

nalysis, P
roject

C
rashing. (S

im
ple problem

s)

U
N

IT
  V

II
S

trategic M
anagem

ent: M
ission, G

oals, O
bjectives, P

olicy, S
trategy, P

rogram
m

ers,
E

lem
ents of C

orporate P
lanning P

rocess, E
nvironm

ental S
canning, V

alue C
hain

A
nalysis, S

W
O

T
 A

nalysis, S
teps in S

trategy F
orm

ulation and Im
plem

entation,
G

eneric S
trategy alternatives.

U
N

IT
  V

III
C

ontem
porary M

anagem
ent P

ractices: B
asic concepts of M

IS
, E

nd U
ser C

om
puting,

M
aterials R

equirem
ent P

lanning (M
R

P
), Just-In-Tim

e (JIT
) S

ystem
, Total Q

uality
M

anagem
ent (T

Q
M

), S
ix sigm

a and C
apability M

aturity M
odel (C

M
M

) Levels, S
upply

C
h

a
in

 M
a

n
a

g
e

m
e

n
t, E

n
te

rp
rise

 R
e

so
u

rce
 P

la
n

n
in

g
 (E

R
P

), P
e

rfo
rm

a
n

ce
M

a
n

a
g

e
m

e
n

t, B
u

sin
e

ss P
ro

ce
ss o

u
tso

u
rcin

g
 (B

P
O

),B
u

sin
e

ss P
ro

ce
ss R

e
-

engineering and B
ench M

arking, B
alanced S

core C
ard.

T
E

X
T

 B
O

O
K

S
:

1.
A

ryasri: M
anagem

ent S
cience, T

M
H

, 2004.
2.

S
toner, F

reem
an, G

ilbert, M
anagem

ent, 6th E
d, P

earson E
ducation, N

ew
 D

elhi,
2004.

R
E

F
E

R
E

N
C

E
S

:

1.
K

otler P
hilip &

 K
eller K

evin Lane: M
arketing M

angem
ent 12/e, P

H
I, 2005

2.
K

oontz &
 W

eihrich: E
ssentials of M

anagem
ent, 6/e, T

M
H

, 2005
3.

T
h

o
m

a
s N

.D
u

e
n

in
g

 &
 Jo

h
n

 M
.Iva

n
ce

vich
 M

a
n

a
g

e
m

e
n

tP
rin

cip
le

s a
n

d
G

uidelines, B
iztantra,2003.

4.
K

anishka B
edi, P

roduction and O
perations M

anagem
ent, O

xford U
niversity

P
ress, 2004.

5.
M

em
oria &

 S
.V

.G
auker, P

ersonnel M
anagem

ent, H
im

alaya, 25/e, 2005
6.

S
am

uel C
.C

erto: M
odern M

anagem
ent, 9/e, P

H
I, 2005

7.
S

cherm
erhorn, C

apling, P
oole &

 W
iesner: M

anagem
ent, W

iley, 2002.
8.

P
arnell: S

trategic M
anagem

ent, B
iztantra,2003.

9.
Law

rence R
 Jauch, R

.G
upta &

W
illiam

 F.G
lueck:B

usiness P
olicy and S

trategic
M

anagem
ent, F

rank B
ros.2005.

10.
L.S

.S
rinath: P

E
R

T
/C

P
M

, A
ffiliated E

ast-W
est P

ress, 2005.
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(M
T05368) M

E
C

H
A

N
IC

A
L M

E
TA

LLU
R

G
Y

U
N

IT- I
M

etallurgical Fundam
entals: C

ritical resolved shear stress. D
efects in crystalline m

aterials
P

oint defects and line defects. The concept of dislocation - E
dge dislocation and screw

dislocation. Interaction betw
een dislocations, sessile dislocation, glissile dislocation, E

nergy
of a dislocation, dislocation clim

b, Jogs, Forces on dislocations. Frank R
eed source, slip

and tw
inning.

U
N

IT- II
H

ardness Test: M
ethods of hardness testing  B

rinell, V
ickers, R

ockw
ell, R

ockw
ell superficial,

S
hore and P

oldi m
ethods, M

icrohardness test, relationship betw
een hardness and other

m
echanical properties.

U
N

IT III
Fracture: E

lem
entary theories of fracture, G

riffiths theory of brittle fracture, D
uctile Fracture,

N
otch sensitivity.

U
N

IT IV
The Tension Test: M

echanism
 of elastic action, linear elastic properties. E

ngineering stress-
strain and True stress-strain curve. Tensile properties, conditions for necking, effect of
tem

perature and strain rate on tensile properties.
U

N
IT V

The C
om

pression Test: E
lastic and in-elastic action in com

pression, elastic and in-elastic
properties in com

pression. com
pression Test.

U
N

IT V
I

The Im
pact Test: N

otched bar im
pact test and its significance, C

harpy and Izod Tests,
fracture toughness testing - C

O
D

 and C
TO

D
 tests, significance of transition tem

perature
curve, M

etallurgical factors affecting on transition tem
perature, tem

per em
brittlem

ent.
U

N
IT- V

II
Fatigue Test: Introduction, S

tress cycles, S
-N

 C
urve, E

ffect of m
ean stress, M

echanism
 of

fatigue failure, effect of stress concentration, size, surface condition and environm
ents on

fatigue. E
ffect of m

etallurgical variables on fatigue. Low
 cycle fatigue - H

igh cycle fatigue.
U

N
IT -V

III
C

reep and S
tress R

upture: Introduction, The creep curve, S
tress-rupture test, S

tructural
changes during creep, M

echanism
 of creep deform

ation, theories of creep. Fracture at
elevated tem

perature, E
ffect of M

etallurgical variables on creep.

TE
X

T B
O

O
K

:
1.

M
echanical M

etallurgy - G
E

 D
ieter

R
E

FE
R

E
N

C
E

S
:

1.
E

ngineering M
aterials S

cience - C
W

 R
ichards

2.
M

echanical behavior of m
aterial-A

.H
.C

ourteny
3.

M
echanical behavior-E

d.W
ulf.

4.
M

echanical M
etallurgy W

hite &
 LeM

ay.



2005-2006
2005-2006

29
C

:\d
a

ta
\s

k
\b

.te
k

\m
m

t\1
.p

m
5

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
III Y

ear B
.Tech

. M
M

T
 I S

em
ester

T
  P

  C
4+1  0  4

(M
T

05288) H
E

A
T

 T
R

E
A

T
M

E
N

T
 T

E
C

H
N

O
L

O
G

Y
U

N
IT

-I
P

R
IN

C
IP

L
E

S
 O

F
 H

E
A

T
 T

R
E

A
T

M
E

N
T: A

u
ste

n
itic T

ra
n

sfo
rm

a
tio

n
, P

e
a

rlitic
Transform

ation, B
ainitic T

ransform
ation, M

artensitic T
ransform

ation, A
nnealing,

N
orm

alizing, H
ardening, m

echanism
 of heat rem

oval during quenching, quenching
m

edia, size and m
ass effect, hardenability, tem

pering, austem
pering, m

anufacturing,
deep freezing.

U
N

IT
-II

S
urface heat treatm

ent, carburizing, cyaniding, flam
e and induction hardening,

residual stresses, deep freezing, therm
o m

echanical treatm
ents: H

T
M

T, LT
M

T,
A

usform
ing, Isoform

ing, C
ryoform

y.

U
N

IT
-III

E
F

F
E

C
T

 O
F

 A
LLO

Y
 E

LE
M

E
N

T
S

: P
urpose of alloying, effect of alloying elem

ents
on ferrite, cem

entite, F
e-F

e3C
 system

, tem
pering and T

T
T

 C
urves.

U
N

IT
-IV

A
LLO

Y
 S

T
E

E
LS

: S
tructural and constructional steels, m

araging steels, tool and
die steels.

U
N

IT
-V

C
orrosion and heat resistant steels, H

adfield steels, m
agnetic steels and alloys,

free m
achining steels.

U
N

IT
-V

C
A

S
T

 IR
O

N
S

: W
hite cast iron, grey cast iron, spheroidal graphite iron, m

alleable
cast iron, alloy cast iron.

U
N

IT
-V

II
N

O
N

-F
E

R
R

O
U

S
 M

E
TA

LS
 A

N
D

 A
LLO

Y
S

: P
recipitation hardening, aging treatm

ent,
study of copper and its alloys, alum

inum
 and its alloys, nickel and its alloys.

U
N

IT
-V

III
H

eat treatm
ent furnaces and their design, atm

osphere control vacuum
 heat treatm

ent
etc.

T
E

X
T

 B
O

O
K

:

1.
H

eat Treatm
ent P

rinciple and Techniques-R
ajan &

 S
harm

a

R
E

F
E

R
E

N
C

E
S

:
1.

P
hysical M

etallurgy  Lakhtin-M
ir P

ublishers

2.
P

hysical M
etallurgy - C

lark and V
arney

3.
P

hysical M
etallurgy P

rinciples - R
eed  H

ill

4.
P

hysical m
etallurgy-R

agavan

5.
H

eat Treat m
ent of m

etals-Z
akharv-M

ir P
ublishers
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O

N
 M

A
K

IN
G

U
N

IT
-I

D
e

v
e

lo
p

m
e

n
t o

f iro
n

 m
a

k
in

g
: B

lo
o

m
e

ry-sta
cks-ca

ta
lo

n
 fo

rg
e

-stu
ko

fe
n

-
B

.F.O
ccurrence and distribution of iron ores in India and in the w

orld. P
reparation of

iron ores.
U

N
IT

-II
S

in
te

rin
g

: 
P

rin
cip

le
s, 

ra
w

 
m

a
te

ria
ls 

a
n

d
 

D
L

.m
a

ch
in

e
.M

e
cg

h
a

n
ism

 
o

f
sintering.sintering bonds. F

actors affecting sintering efficiency.
P

elletisation: T
heory of pellatisation, W

ater-particles system
.

P
roduction of green pellets: disk and drum

 pelletisers, Induartion of pellets: S
haft,

traveling grate.
U

N
IT

-III
B

last fu
rn

ace co
ke: F

unctions, properties and uses.B
.F

 profile and designs
considerations. F

urnace lining. F
urnace cooling system

. H
oisting equipm

ent.B
.F.

S
toves. B

F
 gas cleaning system

 and gas uses.
U

N
IT

-IV
P

h
ysical ch

em
istry o

f red
u

ctio
n

 o
f iro

n
 o

res: P
hysical and chem

ical factors
affecting reduction of ores. R

elevant C
O

/C
O

2 and H
2/H

2O
 diagram

. C
ontrols of C

,
S

i, S
, P

 in m
etals and slags.

U
N

IT
-V

B
last fu

rn
ace slag

s: Its constitution. E
ffect of C

aO
, S

iO
2, A

l2O
3 and M

gO
 on

fluidity of slags. U
ses of slags.

U
N

IT
-V

I
B

last fu
rn

ace o
p

eratio
n

: B
low

ing in, blow
ing out, fanning and draughting. B

F
irregularities and their control/rem

edies.
D

e
ve

lo
p

m
e

n
t o

f B
F

: H
T

P, h
u

m
id

ifica
tio

n
 o

f b
la

st. O
2

 e
n

rich
m

e
n

t, h
o

t b
la

st
tem

perature, B
F

 additives, and top charging system
s.

U
N

IT
-V

II
B

u
rd

en
 calcu

latio
n

s: R
acew

ays param
eters. F

actors affecting it.
A

lternative routes of iron m
aking: E

lectric pig iron sm
elting, low

 shaft and sm
all

shaft B
F.C

lssification of sponge iron m
aking. H

Y
L, K

iln K
rupp-R

enn, M
idrex process.

U
N

IT
-V

III

P
roduction of w

rought iron.

T
E

X
T

 B
O

O
K

:
1.

M
odern Iron m

aking  D
r. R

.H
. Tupkary

R
E

F
E

R
E

N
C

E
S

:
1.

B
last furnace theory and practice V

ol. 1 and 2 edited by Julius H
. S

trassburger.
2.

P
rinciples of blast furnace Iron M

aking  A
.K

. B
isw

as.
3.

M
aking, shaping and treating of steels by U

nited S
teel C

orporation, P
ittsburgh

4.
M

anufacture of Iron &
 steel V

ol-I-G
.R

.B
ashforth.
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L

L
U

R
G

Y
U

N
IT

 I &
 II

T
he principles and theory, m

echanism
 and key variables of different w

elding
processes, types of tooling and equipm

ent, m
icrostructure of fusion and heat affected

zone, w
elding stresses, pre and post treatm

ents.

U
N

IT
-III

A
dvantages, disadvantages and field of application of the w

elding w
ith reference to

the follow
ing w

elding processes, G
as w

elding, A
rc w

elding, subm
erged arc w

elding,
T

IG
, M

IG
, P

lasm
a arc w

elding.

U
N

IT
 IV

E
lectron B

eam
 w

elding (including E
M

P
O

R
) spot-w

elding, Laser w
elding, diffusion

w
elding.

U
N

IT
-V

W
elding of structural steel, w

elding of cast iron, w
elding of stainless steel and other

high-alloyed steels.

U
N

IT
-V

I
W

elding of copper and its alloys, w
elding of alum

inum
 and its alloys, joining of

dissim
ilar alloys.

U
N

IT
 V

II
W

elding defects and rem
edies.

U
N

IT
 V

III

M
echanism

, Techniques and scope of brazing, soldering and adhesive bonding
processes.

T
E

X
T

 B
O

O
K

:
1

.
W

e
ld

in
g

 Te
ch

n
o

lo
g

y-R
.S

.P
a

rm
a

r.

R
E

F
E

R
E

N
C

E
S

:
1.

JF
 Lancaster: W

elding M
etallurgy

2.      Little : W
elding and W

elding Technology
3.      A

garw
al M

anghm
ani: W

elding E
ngineering

4.      B
E

 R
ossi: W

elding E
ngineering
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E
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H
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N
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A
L M

E
TA

LLU
R

G
Y

 LA
B

L
ist o

f E
xp

erim
en

ts:

1.
H

ardness Test: to determ
ine the B

rinell H
ardness V

alues of values of ferrous

and non-ferrous sam
ples.

2.       Tension Test:

-  To determ
ine the elastic m

odulus, ultim
ate tensile strength, breaking stress,

ercentage

elongationed percentage reduction in area of the given specim
en.

-  To determ
ine the strain distribution along the gauge length.

3.
Torsion Test:

-To determ
ine the m

odulus of rigidity of given m
aterial.

4.
Im

pact Testing:

- To determ
ine the charpy and Izod (V

 &
 U

 G
roove notch) values of a given

m
aterial at room

 tem
perature.

- To establish the ductile - brittle transition tem
perature of the m

aterial.

5.
F

atigue Test:

- To determ
ine the num

ber of cycles to failure of a given m
aterial at a given

stress.

6.
M

agnetic flaw
 detector:

- To inspect a given m
aterial for cracks.

7.
Liquid penetrant Test:

-  To detect the surface flaw
s in a given m

aterials by die penetrant.

8.
U

ltrasonic flaw
 detection:

-  To inspect a given m
aterial for locating cracks

9.
To detect the surface flaw

s in steel by florescent penetrant m
ethod

10.
To determ

ine the R
ockw

ell hardness values of heat treated steels.

11.
To find the m

icrohardness of phases by using vickers hardness tester.

12.
To study the radiographs of w

eldm
ents.
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T TE
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H
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O
LO

G
Y

 LA
B

L
ist o

f E
xp

erim
en

ts:

1.
A

nnealing of m
edium

 carbon steel and observation of m
icrostructure.

2.
N

orm
alizing of m

edium
 carbon steel and observation of m

icrostructure.

3.
H

ardening of m
edium

 carbon steel and observation of m
icrostructure.

4.
S

tudy of tem
pering characteristics of w

ater quenched steel.

5.
S

tudy of age hardening phenom
ena in duralum

in.

6.
S

pheroidizing of a given high carbon steel.

7.
D

eterm
ination of hardenability of m

edium
 carbon steel by Jom

iny end Q
uench

Test.

8.
To conduct R

e-crystalization studies on cold w
orked copper.
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(E
C

05069) B
A

S
IC

 E
L

E
C

T
R

O
N

IC
S

U
N

IT I
Sem

iconductor m
aterials and Junction diodes

C
lassification of solids, energy levels, intrinsic and extrinsic sem

iconductor, conduction in
m

etals and sem
iconductors.

S
em

iconductor diodes : D
iode under forw

ard bias condition, diode under reverse bias
condition, current-voltage characteristics of P

N
 junction diode, D

iode as a sw
itch, as a rectifier,

H
alf w

ave rectifier, Full w
ave rectifier, R

ectifier w
ith filters.

U
N

IT II
B

JT and FETs
B

ipolar Junction Transistor structure, principle of operation of npn and pnp transistor,
Transistor (B

JT) configurations C
B

, C
E

, C
C

. R
elation betw

een IC
, IB

 and IE
 currents – Input

and output characteristics of B
JT – Junction Field E

ffect Transistor : P
hysical structure,

principle of operation, current-voltage characteristics, JFE
T configuration as C

S
, C

D
 &

 C
G

.
U

N
IT III

SC
R

 and Thyristor
P

rinciples of operation and characteristics of S
C

R
, Triggering of S

C
R

, D
iac and Triac, Thyristor

characteristics, phase controlled half and full w
ave rectification.

U
N

IT IV
Feedback A

m
plifiers

Feedback principles, advantages of negative feedback am
plifier, feedback am

plifier
topologies, analysis, effect of negative feedback on R

i , R
o , A

v and A
I of an am

plifier.
U

N
IT V

O
scillators

C
lassification of oscillators, principle of feedback oscillator, B

arkhausen’s criterion, R
C

 phase
shift oscillator, H

artley and C
ollpits oscillators.

U
N

IT VI
B

asic Tim
er C

ircuits, A
pplications, w

elding control, R
esistance w

elding, E
nergy storage

w
elding.

U
N

IT VII
Induction and D

ielectric heating, U
ltrasonic generators and applications, C

athode R
ay tube

of C
R

O
, sim

ple applications.
U

N
IT VIII

8085 M
icroprocessors

B
rief overview

 of 8085’s architecture, A
 to D

 and D
 to A

 converter circuits and applications.
TEXT B

O
O

K
S:

1.
E

lectronic D
evices and C

ircuits – J. M
illm

an and C
.C

. H
alkias, TM

H
, 1998.

2.
Industrial E

lectronics – G
.K

. M
ithal, K

hanna P
ublications, 19 th E

dn., 2003.
R

EFER
EN

C
ES:

1.
E

lectronic D
evices and C

ircuits – K
. Lal K

ishore, B
.S

. P
ublications, 2 nd edition, 2005.

2.
B

asic E
lectronics – S

edha and  M
ithal, S

. C
hand &

 C
o.

3.
Thyristors and A

pplications – M
. R

am
 M

urthy, E
ast-W

est P
ress, 1977.

4.
8085 M

icroprocessors and Interfacing – R
.S

. G
oankar.
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N
-F

E
R

R
O

U
S

 E
X

T
R

A
C

T
IV

E
 M

E
TA

L
L

U
R

G
Y

U
N

IT
 I

C
O

P
P

E
R

: P
rincipal O

re and M
inerals; M

atte sm
elting – B

last furnace, R
everberatory,

E
lectric furnace, F

lash; C
onverting; C

ontinuous production of blister C
opper; F

ire
refining; E

lectrolytic refining; H
ydro-M

etallurgical copper extraction; Leaching
processes, R

ecovery of copper from
 leach solutions; E

lectro-w
inning.

U
N

IT
 II

Z
IN

C
: G

eneral P
rinciples: H

orizontal and vertical retort processes: P
roduction in a

B
last furnace: Leaching purification: E

lectrolysis, R
efining.

U
N

IT
 III

L
E

A
D

: B
last furnace sm

elting, R
efining of lead bullion

U
N

IT
 IV

:

A
L

U
M

IN
IU

M
: B

ayer process, H
all - H

eroult process, A
node effect: E

fficiency of the
process, R

efining, A
lternative processes of alum

inium
 production.

U
N

IT
 V

:

M
A

G
N

E
S

IU
M

: P
roduction of a hydrous M

agnesium
 chloride from

 sea w
ater and

m
agnesite. E

lectro-w
inning practice and problem

, refining, P
idgeon and H

ansgrig
processes.

U
N

IT
-V

I

T
ITA

N
IU

M
: U

pgrading of ilm
enite, chlorination of titania, K

roll’s process. R
efining.

U
N

IT
 V

II:

U
R

A
N

IU
M

: A
cid and alkali processes for digestion of uranium

 ores, P
urification of

crude salt, P
roduction of reactor grade U

O
2  and uranium

.

U
N

IT
-V

III

S
im

plified flow
 sheets for the extraction of nickel, tungsten and gold. R

eview
 of

non-ferrous m
etal industries in India.

T
E

X
T

 B
O

O
K

S
:

1.
E

xtraction of N
on-F

errous M
etals - H

S
 R

ay, K
P

 A
braham

 and R
. S

ridhar

2.
M

etallurgy of N
on-F

errous M
etals - W

H
 D

ennis

R
E

F
E

R
E

N
C

E
S

:

1.
R

are M
etals H

and book - C
.A

. H
am

pel

2.
N

uclear R
eacto G

eneral M
etallurgy - N

. S
evryukov, B

. K
uzm

in and Y. helishchevr

3.
E

ngineering - S
. G

lass S
tone and A

. S
esonske.

4.
N

uclear C
hem

ical E
ngineering - M

anstion B
endict and T

hom
as H

. P
igfort
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A
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IC
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L
 W

O
R

K
IN

G
 O

F
 M

E
TA

L
S

U
N

IT
 I:

S
T

R
E

S
S

 A
N

D
 S

T
R

A
IN

 R
E

LA
T

IO
N

S
H

IP
 F

O
R

 E
LA

S
T

IC
 B

E
H

A
V

IO
U

R
: D

escription
of stress at a point. S

tate of stress in tw
o dim

ensions.M
ohrs circle of stress in tw

o
dim

ensions,state of stress in three dim
ensions. M

ohrs circle of stress in three
dim

ensions. D
escription of strain at point.

U
N

IT
 II:

E
LE

M
E

N
T

S
 O

F
 T

H
E

O
R

Y
 O

F
 P

LA
S

T
IC

IT
Y

: T
he flow

 curve. True stress and true
strain. V

on M
ises distortion energy criterion, m

axim
um

 shear stress or Tresca criterion.
O

ctahedral shear stress and shear strain. B
asics of the theories of plasticity.

U
N

IT
 III:

F
U

N
D

A
M

E
N

TA
LS

 O
F

 M
E

TA
L W

O
R

K
IN

G
: C

lassification of form
ing processes,

M
echanics of m

etal w
orking for slab m

ethod and uniform
 deform

ation energy m
ethod.

C
old w

orking,R
ecovery, recrystallisation and grain grow

th, hot w
orking, S

train-R
ate

effects, W
ork of plastic deform

ation.

U
N

IT
 IV

:
F

O
R

G
IN

G
: C

lassification of forging processes, forging equipm
ent. F

orging in plane
strain. O

pen-die forging, closed-die forging, F
orging of a cylinder in plane-strain.

F
orging defects, pow

der m
etallurgy forging.

U
N

IT
 V

:
R

O
LLIN

G
 O

F
 M

E
TA

LS
: C

lassification of rolling process, rolling m
ills. H

ot rolling, cold
rolling, rolling of bars and shapes, forging and geom

etrical relationships in rolling.

U
N

IT
 V

I:
S

im
plified analysis of rolling load, rolling variables, problem

s and defects in rolled
products. T

heories of hot rolling ,torque and horsepow
er, theories of cold rolling,

torque and horsepow
er.

U
N

IT
 V

II:
E

X
T

R
U

S
IO

N
: C

lassification of extrusion processes, extrusion equipm
ent. H

ot
extrusion. D

eform
ation and defects in extrusion. A

nalysis of the extrusion process.
C

old extrusion. E
xtrusion of tubing and production of seam

less pipe and tubing.

U
N

IT
 V

III:
D

R
A

W
IN

G
 O

F
 R

O
D

S
, W

IR
E

S
 A

N
D

 T
U

B
E

: R
od and w

ire draw
ing, tube draw

ing
processes, residual stresses in rod, w

ire and tubes.

T
E

X
T

 B
O

O
K

:
1.

M
echanical M

etallurgy by G
E

 D
ieter (3 rd edition)

R
E

F
E

R
E

N
C

E
S

:
1.

M
echanical w

orking of m
etals-A

vitzur.

2.
E

ngineering M
etallurgy-P

artII-H
iggins.
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D
R
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E
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H
N

O
LO

G
Y

U
N

IT I
S

cope and developm
ent of Foundry. Types of foundries.

PATTE
R

N
S

:  M
aterials for patterns, types of patterns; functions and pattern allow

ance.
M

O
U

LD
IN

G
 M

ATE
R

IA
LS

: M
oulding sands, properties and selection of m

aterials and additives
used.
U

N
IT

 II
C

A
S

TIN
G

 P
R

O
C

E
S

S
E

S
 A

N
D

 E
Q

U
IP

M
E

N
T: G

reen and dry sand m
oulding; shell m

oulding,
C

O
2  m

oulding. C
ore m

oulds and cores. P
laster m

ould casting, com
posite m

ould casting,
Investm

ent casting.
U

N
IT

 III:
P

erm
anent m

ould casting, pressure die-casting, G
ravity die-casting and centrifugal casting,

Types of m
oulding equipm

ent.
U

N
IT

 IV
:

G
ATIN

G
 A

N
D

 R
IS

E
R

IN
G

: G
ate nom

enclature, gate types and types of risers.
U

N
IT

 V
:

S
O

LID
IFIC

ATIO
N

 O
F M

E
TA

LS
: N

ucleation crystal grow
th. Freezing of m

etals and alloys.
D

endritic freezing. C
oring and segregation, ingot defects, Flow

 of m
etals in m

oulds.
U

N
IT

I V
I

M
E

LTIN
G

 O
F FE

R
R

O
U

S
 A

LLO
Y

S
: ‘M

elting of G
ray iron and cupola. C

upola operation
and control. E

ffect on chem
ical com

position, carbon equivalent and effect of alloying
elem

ents on foundry characteristics. M
elting of non-ferrous alloys: M

elting of A
lum

inium
and copper alloys production processes: P

roduction of G
ray Iron, ductile iron.  M

alleable
iron castings.
U

N
IT

 V
II

M
O

D
E

R
N

 D
E

V
E

LO
P

M
E

N
TS

: R
ecently developed processes - v- form

ing full m
ould process

- Furon-no-bake sand m
oulds and cores. C

ontinuous casting. C
old setting and self-setting

processes.
U

N
IT

 V
III

C
A

S
TIN

G
 D

E
FE

C
TS

: C
asting defects arising due to m

oulding, coring m
elting and poring

practice.
TE

X
T B

O
O

K
S

:
1.

P
rinciples of M

etal casting by H
eine, Loper and R

osenthal.
2.

Foundry Technology – D
huvendra kum

ar &
 S

.K
.Jain

R
E

F
E

R
E

N
C

E
S

:
1.      M

etals H
andbook V

ol. 5 published by A
S

M
, O

hio.
2.      Foundry Technology-Jain
3.      Foundry Technology P

rinciple-T.V.R
am

a R
ao
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T

E
E

L
 M

A
K

IN
G

U
N

IT
-I

C
lassification of S

teel m
aking P

rocesses.

E
arly steel m

aking processes: C
em

entation and crucible processes. R
aw

 m
aterials

for steel m
aking. F

actors affecting efficiency of steel m
aking.

U
N

IT
-II

P
rinciples of S

teel m
aking:- D

ecarburisation, desiliconization. D
ephosphorisation

and desulphurisation. P
rinciples of deoxidation. Types of deoxidation:-P

recipitation,
diffusion and treatm

ent w
ith syethethic slags,m

olecular and ionic theory of slags.

U
N

IT
-III

C
onstruction and process details in acid and basic B

essem
er convertors and open-

hearth furnance. Im
provem

ent and m
odification of the above process.

U
N

IT
-IV

C
onstruction and process details in LD

, LD
-A

C
, K

aldo and rotor steel m
aking

processes. B
ottom

 blow
n O

2 processes. C
om

bined blow
 processes. C

ontinuous
steel m

aking process: - B
IS

R
A

, IR
S

ID
 &

 W
O

R
C

R
A

 P
rocess.

U
N

IT
-V

C
onstruction details of electric arc furnace; production of steel . Induction furnance

for steel m
aking.

U
N

IT
-V

I

Teem
ing P

ractices: - D
irect, bottom

 and uphill Teem
ing m

ethods. C
asting pit side

practice.

U
N

IT
-V

II

S
o

lid
ifica

tio
n

 o
f ste

e
ls. In

g
o

t d
e

fe
cts a

n
d

 re
m

e
d

ie
s; se

co
n

d
a

ry ste
e

l m
a

kin
g

processes.V
acuum

 treatm
ent of steels.

U
N

IT
-V

III

C
ontinuous casting of steels. E

lectro slag refining process. V
acuum

 arc rem
elting

process. B
rief outline of m

anufacture of alloy steels.

T
E

X
T

 B
O

O
K

:

1.
 M

odern S
teelm

aking – D
r. R

.H
. Tupkary and V.H

. Tupkary

R
E

F
E

R
E

N
C

E
S

:

1.     M
aking S

haping and Treating of S
teels by U

nited S
tates S

teel C
orporation,

P
ittsburgh.

2.
O

pen H
earth furnace practice - B

ornatsky,

3.
M

anufacture of Iron and S
teel, V

ol. II by G
r B

ashforth
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O
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E
R
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A
T

E
R

IA
L

S
U

N
IT

-I
In

tro
d

u
ctio

n
 to

 p
o

lym
ers an

d
 p

lastics: C
onception of polym

ers, form
ation of

p
o

lym
e

rs, typ
e

s o
f p

o
lym

e
rs re

a
ctio

n
s su

ch
 a

s a
d

d
itio

n
 a

n
d

 co
n

d
e

n
sa

tio
n

,
M

echanism
 of polym

erization - T
herm

oplastic and T
herm

osetting m
aterials m

ethods
of polym

erization.
U

N
IT

 -II
P

o
lym

eric stru
ctu

re, raw
 m

aterials an
d

 p
ro

p
erties: C

lassification of polym
ers,

raw
 m

aterials for polym
ers and their sources. B

rief study of structure of polym
ers

and properties. G
lass transition tem

perature and its significance. C
rystallinity of

polym
eric m

aterials, effect of tim
e, tem

perature, catalysts and solvents on polym
er

properties, m
olecular w

eight of polym
ers.

U
N

IT
- III

C
om

pounding and fabrication of plastics, calendaring and casting.
U

N
IT

 – IV
F

unctions of the follow
ing types of additives used in P

olym
ers.

1. Fillers
2. Lubricants

3. R
einforcing agents

4. P
lastricizers

5. S
tabilizers

6. A
ntioxidants

7. Inhibitors
8. P

rom
oters

9. C
atalysts

10. R
efarders

11. Lim
itators

12. C
olorants

13. C
ross-linking

14. B
low

ing agents
15. P

hoto degradiants
16. B

io-degradiants,
lam

inated polym
ers.

U
N

IT
- V

T
h

erm
o

p
lastics: M

ethods of addition polym
erization, raw

 m
aterials, m

anufacturing
m

ethods, properties and uses of the follow
ing ethenoid polym

ers:
P

olyethene (LD
P

E
 and H

D
P

E
), P

olypropylene, P
oly V

inyl C
hloride, P

olystyrene,
E

xpanded polystyrene, P
olytetra fluorethylene.

U
N

IT
 – V

I
T

h
e

rm
o

se
ttin

g
 re

sin
s:  In

tro
d

u
ctio

n
 o

f th
e

rm
o

se
ttin

g
 p

o
lym

e
rs, m

e
th

o
d

s o
f

condensation polym
erizatin, raw

 m
aterials, m

anufacturing m
ethod, properties and

uses of P
henol- F

orm
aldehyde resin, U

rea-form
aldehyde resins, alkyl resins.

U
N

IT
 – V

II
R

aw
 m

aterials, m
anufacturing m

ethods, properties and uses of the follow
ing plastics

A
cetals, N

ylons, P
olym

ethyl, M
ethocrylate (P

M
M

A
), S

aturated polysters – P
E

T
P

and P
C

, C
ellulose acetate and viscose rayon.

U
N

IT
 – V

III
Introduction of natural rubbers and synthetic rubbers like B

una-S
, B

una-N
, T

hiokol,
P

olyurethane rubber and S
ilicon rubber.

T
E

X
T

 B
O

O
K

:
1.

P
olym

er science – G
ow

rikar
R

E
F

E
R

E
N

C
E

S
:

1.
P

olym
er S

cience &
 technology-Joel fried

2.
M

aterial S
cience –V

.D
.K

odgire.
3.

Introduction to m
aterials science &

 engineering-courtny &
 H

all
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R

K
IN

G
 O

F
 M

E
TA

L
S

 L
A

B

L
IS

T
 O

F
 E

X
P

E
R

IM
E

N
T

S
:

1.
D

eterm
ination of form

ability of a sheet by erichson cupping test.

2.
To verify H

all-P
etch relation in m

ild steel specim
ens.

3.
To study the w

ork hardening and strain rate sensitivity of m
etal.

4.
To determ

ine S
train hardening exponent (n) and strength co-efficient (K

) of a

given m
aterial.

5.
To study the forging operations in the production of a hook.

6.
To observe the m

icrostructure of w
eld joint.

7.
To study the phenom

enon of stress corrosion cracking.

8.
To study the annealing of cold w

orked m
etal.

9.
To conduct the ring com

pression test to determ
ine the friction factor.
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U
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 T

E
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H
N

O
L

O
G

Y
 L

A
B

LIS
T O

F E
X

P
E

R
IM

E
N

TS
:

1.
P

reparation of gating system
 using green sand.

2.
S

tudy of particle size distribution of the sand.

3.      S
tudy of the variation of perm

eability of the green sand w
ith clay and w

ater.

4.       D
eterm

ination of the variation of sand properties like green hardness, green
com

pact strength w
ith additives in sands.

5.
D

eterm
ination of the variation of hot com

pact hardness and hot shear strength
w

ith additivesn sands.

6.
D

eterm
ination of clay content in sand.

7.
D

eterm
ination of the shatter index of green sand.

8.
F

ounding of A
l and C

u alloys in a pit furnace and casting into light com
ponents.

9.
S

tudy C
harge calculations and m

elting practice of cast iron in a cupola.

10.
P

reparation of a shell-by-shell m
oulding process.

11.
N

on-destructive testing of a few
 cast iron com

ponents.
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R
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E
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4+1  0  4
(M

T05203) E
LE

C
TR

O
 M

E
TA

LLU
R

G
Y

 A
N

D
 C

O
R

R
O

S
IO

N
U

N
IT

- I

A
pplied electrochem

istry - electrochem
ical m

ethods of analysis estim
ation by

electrolysis.

U
N

IT
- II

E
lectrophoresis-m

easuring instrum
ents for experim

ental study of electro-chem
istry.

U
N

IT
 -III

R
eview

 of electrochem
ical P

rinciples. –F
aradays law

s-E
lectrode potentials –

C
athodic and anodic reactions- polarization over voltage.

U
N

IT
 -IV

G
eneral discussion on the electro w

inning of m
etals eg. C

u, Z
n,m

etallic clouds,
anode effect. D

ifferences betw
een electro w

inning and electro refining.

U
N

IT
-V

C
u

rre
n

t e
fficie

n
cy, th

ro
w

in
g

 p
o

w
e

r, e
le

ctro
 p

la
tin

g
 o

f C
u

, N
i, C

r, Z
n

 a
n

d
 a

llo
y

P
la

tin
g

. Te
stin

g
 m

e
th

o
d

s o
f e

le
ctro

 d
e

p
o

site
.

U
N

IT
-V

I

Introduction, classification, form
s of corrosion. U

niform
 corrosion, galvanic corrosion,

and galvanic series. B
eneficial applications of galvanic corrosion, P

itting corrosion,
season cracjing, dezincification. C

revice corrosion, stress corrosion cracking,
Intergranular corrosion, w

eld decay,K
nife-line attack,E

rrosion corrosion,frettling
corrosion.

U
N

IT
-V

II

C
orrosion protection m

ethods, selection of m
aterials for corrosion services, selection

of environm
ent-use of inhibitors, surface protection m

ethods including painting,
m

etallic coating.

U
N

IT
-V

III

C
athodic protection, sacrificial anode. D

ifference betw
een cathodic and anodic

protection.

T
E

X
T

 B
O

O
K

S
:

1.
Introduction to E

lectrom
etallurgy &

 C
orrosion byR

.S
haranS

.N
arain-S

tandard
P

ublishers.
2.

C
orrosion E

ngineering-M
ars G

.F
ontana

R
E

F
E

R
E

N
C

E
S

:
1.     E

lectro m
etallurgy-B

lum
.

2.     M
aterial science- V

an V
lack

3.    E
lem

ents of P
hysical M

etallurgy-A
.G

uy.
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A
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 S

C
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N
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E
 A

N
D

 T
E

C
H

N
O

L
O

G
Y

U
N

IT
 - I

In
tro

d
u

ctio
n

: D
efinition – C

lassification of C
eram

ics – T
raditional C

eram
ics –

S
tructural C

eram
ics – F

ine C
eram

ics – B
io ceram

ics – C
eram

ic super conductors.

U
N

IT
 - II

S
tru

ctu
re o

f C
eram

ic C
rystals: A

tom
ic structure – Interatom

ic bonds – A
tom

ic
bonding in S

olids – C
rystal structures – G

rouping of ions and P
ouling’s rules –

O
xide structures – S

ilicate structures – G
lass form

ation – M
odels of glass structure

– Types of glasses.

U
N

IT
 – III

C
eram

ic P
h

ase - E
q

u
ilib

riu
m

 D
iag

ram
s:

Tw
o com

ponent system
s

a) A
l2 O

3  – S
iO

2        b) B
aO

 – TiO
2

U
N

IT
 – IV

T
hree com

ponent system
s

M
gO

 – A
l2 O

3  – S
iO

2

U
N

IT
 – V

P
o

w
d

er P
rep

aratio
n

 Tech
n

iq
u

es:
P

reparation of A
l2 O

3, Z
rO

2, S
iC

, S
i3 N

4  B
N

 &
 B

4 C
 P

ow
der by various Techniques.

U
N

IT
 – V

I
P

o
w

d
er P

rep
aratio

n
 Tech

n
iq

u
es: S

o
l-g

e
l te

ch
n

o
lo

g
y –

 P
re

cip
ita

tio
n

, C
o

-
precipitation – H

ydrotherm
al precipitation.

U
N

IT
 – V

II
C

eram
ic P

ro
cessin

g
 Tech

n
iq

u
es: H

ot P
ressing – H

ot Isostatic P
ressing - (H

IP
).

U
N

IT
 – V

III
S

intering  – S
inter / H

IP
 - Injection m

oulding - S
lip casting - Tape casting  - G

el
casting  - E

xtrusion

T
E

X
T

 B
O

O
K

S
:

1.
Introduction to C

eram
ics – W

.D
. K

ingery et al – John W
ikey

2.
F

IN
C

E
R

 proceedings of w
orkshop on fine ceram

ics synthesis, properties and
applications – T.R

. R
am

m
ohan et al.

R
E

F
E

R
E

N
C

E
:

1.
H

and B
ook of F

ibre-reinforced com
posite m

aterials - E
d. Lubin.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC
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L

 U
N

IV
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Y
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IV

 Y
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W

D
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R
 M
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L
L

U
R

G
Y

U
N

IT
 – I

In
tro

d
u

ctio
n

: E
m

erg
en

ce an
d

 im
p

o
rtan

ce o
f p

o
w

d
er m

etallu
rg

y: C
om

parision
of pow

der m
etallurgy w

ith other fabrication techniques, its scope and lim
itations.

U
N

IT
 – II

C
h

aracterizatio
n

 an
d

 p
ro

d
u

ctio
n

 o
f p

o
w

d
ers:G

eneral characteristics of m
etal

pow
ders, particle shape flow

 rate, apparent density, and specific surface are, particle
size distribution.

U
N

IT
 – III

D
eterm

in
atio

n
 o

f p
o

w
d

er ch
aracteristics; different m

ethods of production of m
etal

pow
ders: influence of m

anufacturing process on pow
der characteristics.

U
N

IT
 – IV

C
o

n
so

lid
atio

n
 o

f M
etal P

o
w

d
ersI:C

o
m

p
actio

n
: T

heory of consolidation: P
ressure

transim
ission in pow

ders; com
pressibility and com

pactibility of pow
ders; G

reen
strength; H

ot isostatic pressing; P
ow

der rolling.

U
N

IT
 – V

C
o

n
so

lid
atio

n
 o

f M
etal P

o
w

d
ers II: S

in
terin

g
: M

echanism
s of S

intering; F
actors

affecting sintering; A
ctivated sintering; Liquid phase sintering; S

intering atm
ospheres;

P
roperties of sintered parts.

U
N

IT
 – V

I
A

p
p

lic
a

tio
n

s
: P

o
ro

u
s p

a
rts: S

e
lf-lu

b
rica

tin
g

 b
e

a
rin

g
s, filte

rs: D
isp

e
rsio

n
strengthened m

aterials: C
u / A

l2 O
3 , S

intered A
lum

inum
 P

ow
der.

U
N

IT
 –V

II
E

lectrical and M
agnetic m

aterials, T
ungsten lam

p filam
ents, electrical contacts,

w
elding electrodes.

U
N

IT
 – V

III
S

oft m
agnetic m

aterials (F
e, F

e-N
); P

erm
anent m

agnets (A
lnico, S

nC
o5 ), C

em
ented

carbides; C
erm

ets.

T
E

X
T

 B
O

O
K

:
1.

P
ow

der m
etallurgy – A

.K
. S

inha

R
E

F
E

R
E

N
C

E
S

:
1.

Introduction to pow
der m

etallurgy – J.S
. H

irshhorn
2.

Treatise on P
ow

der m
etallurgy – C

. G
oetzel V

ol 1&
 II

3.
P

ow
der M

etallurgy principles – F.V
. Lenel
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 Y
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 I S
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ester
T

  P
  C

4+1  0  4

(M
T

05583) X
-R

A
Y

 M
E

TA
L

L
O

G
R

A
P

H
Y

U
N

IT
 -I

Introduction - P
roduction and properties of x-rays.  S

tereographic projection B
ragg’s

law
 of diffraction.  D

iffraction directions and diffraction m
ethods.

U
N

IT
 - II

Intensity of D
iffracted beam

s - S
cattering by an electron by an atom

, by a unit cell,
structure-factor calculations: factors to be considered in calculating the intensities.

U
N

IT
 - III

E
xperim

ental M
ethods - Laue P

hotographs: P
ow

der photographic m
ethods, D

ebye-
S

ch
e

rre
r m

e
th

o
d

s, fo
cu

ssin
g

 ca
m

e
ra

s, p
in

h
o

le
 p

h
o

to
g

ra
p

h
s: D

iffractom
eter

m
easurem

ents.

U
N

IT
 - IV

A
pplications - O

rientation of single crystals, Laue m
ethod, D

iffractom
eter m

ethod,
effect of plastic deform

ation, the structure of polycrystalline A
ggregates, crystal size

crystal perfection, crystal orientations:

U
N

IT
-V

D
eterm

ination of crystal structure, precise lattice param
eter m

easurem
ents.

U
N

IT
 - V

I
A

p
p

lica
tio

n
s - p

h
a

se
 - d

ia
g

ra
m

 d
e

te
rm

in
a

tio
n

.

U
N

IT
-V

II
O

rd
e

r-d
iso

rd
e

r transform
ation: chem

ical analysis by D
iffraction.

U
N

IT
-V

III
Q

ualitative analysis, quantitative analysis, stress m
easurem

ent.

T
E

X
T

 B
O

O
K

:
1.

E
lem

ents of X
-ray diffraction by B

D
 C

ullity

R
E

F
E

R
E

N
C

E
S

:
1.

S
tructure of M

etals - G
S

 B
arrett and T

B
 M

asallski. 2nd E
dition.

2.
X

-ray diffraction m
ethods - E

W
 N

uffield.

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
IV
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ear B

.Tech
. M

M
T

 I S
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ester
T

  P
  C

4+1  0  4

(M
T05514) SEM

I C
O

N
D

U
C

TO
R

S A
N

D
 M

A
G

N
ETIC

 M
ATER

IA
LS

(ELEC
TIVE-I)

U
N

IT
-I

R
eview

 of electron theory of m
etals; E

lectrical and therm
al conductivity – C

lassical
approach and quantum

 m
echanical considerations; R

esistivity of pure m
etals and

alloys, and ordered alloys; therm
oelectric phenom

ena.
U

N
IT

-II
S

e
m

ico
n

d
u

cto
rs: 

B
a

n
d

 
stru

ctu
re

s, 
in

trin
sic 

se
m

ico
n

d
u

cto
rs, 

e
xtrin

sic
sem

iconductors; H
all effect; E

lem
ental and com

pound S
em

iconductors and their
a

p
p

lica
tio

n
; S

u
p

e
r co

n
d

u
ctivity; su

p
e

r co
n

d
u

ctin
g

 m
a

te
ria

ls; S
tru

ctu
re

 a
n

d
application.
U

N
IT

-III
F

errom
agnetism

: F
errom

agnetic dom
ains; H

ysteresis loops, m
agnetostriction and

m
agnetoelectricity, origin of H

ysteresis due to dom
ain w

all m
ovem

ent; soft m
agnetic

alloys.
U

N
IT

-IV
F

actors determ
ining the perm

eability of m
etals and alloys; E

ffect of fundam
ental

properties on perm
eability, N

i-F
e alloys, F

e-C
o alloys, high perm

eability of iron and
ferritic iron, S

i – F
e alloys and C

u – N
i alloys.

U
N

IT
-V

A
m

orphous ferrom
agnetic alloys and F

erro fluids: P
reparation and structure of

am
orphous ferrom

agnetic and its application; F
erro fluids;

U
N

IT
-V

I
F

erri m
agnetic m

aterial; S
piral structure; T

heory of ferrim
agnetism

s; m
agnetic

structures of ferrites; perm
eability of ferrites; stress-induced anisotropy in ferrites;

A
pplications of soft ferrites.

U
N

IT
-V

II
P

erm
anent m

agnetic m
aterials: E

nergy product of a perm
anent m

agnet m
aterial;

B
ehavior of perm

anent m
agnets under dynam

ic or recoil conditions; A
lnicos; F

e-
C

r-C
o alloys.

U
N

IT
-V

III
C

u-N
i-F

e and C
u-N

i-C
o alloys; F

e-C
o-M

o alloys, P
t-C

o alloys; P
erm

agnent, m
agnets

based on the interm
etallic com

pound S
m

2  C
al2  C

oercivity m
echanism

s; A
pplications

o
f p

e
rm

a
n

e
n

t m
a

g
n

e
tic; Te

m
p

e
ra

tu
re

 d
e

p
e

n
d

e
n

ce
 o

f m
a

g
n

e
tic p

ro
p

e
rtie

s o
f

perm
anent m

agnets;
T

E
X

T
 B

O
O

K
S

:
1.

R
.E

. H
um

m
el: E

lectronic P
roperties of m

aterials.
2.

R
.A

. M
acurie: F

errom
agnetic M

aterials structure and properties.
R

E
F

E
R

E
N

C
E

:
1.

A
n Introduction to M

aterials science-H
.L.M

ancini.
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 Y
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. M

M
T
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ester
T

  P
  C

4+1  0  4
(M

T
05428) N

O
N

-D
E

S
T

R
U

C
T

IV
E

 T
E

S
T

IN
G

(E
L

E
C

T
IV

E
-I)

U
N

IT
-I

IN
T

R
O

D
U

C
T

IO
N

:V
IS

U
A

L M
E

T
H

O
D

S
: O

ptical aids, In-situ m
etallography, O

ptical
holographic m

ethods, D
ynam

ic inspection.

U
N

IT
-II

P
E

N
E

T
R

A
N

T
 F

LA
W

 D
E

T
E

C
T

IO
N

: P
rinciples: P

rocess: P
enetrant system

s: Liquid-
penetrant m

aterials: E
m

ulsifiers: cleaners developers: sensitivity: A
dvantages:

Lim
itations: A

pplications.

U
N

IT
-III

R
A

D
IO

G
R

A
P

H
IC

 M
E

T
H

O
D

S
: Lim

itations: P
rinciples of radiography: sources of

radiation, Ionising radiation - X
-rays sources, gam

a-rays sources R
ecording of

radiation: R
adiographic sensitivity: F

luoroscopic m
ethods: special techniques:

R
adiation safety.

U
N

IT
-IV

U
LT

R
A

S
O

N
IC

 T
E

S
T

IN
G

 O
F

 M
A

T
E

R
IA

LS
: A

dvantages, disadvantages, A
pplications,

G
eneration of. U

ltrasonic w
aves, general characteristics of ultrasonic w

aves:
m

ethods and instrum
ents for ultrasonic m

aterials testing: special techniques.

U
N

IT
-V

M
A

G
N

E
T

IC
 M

E
T

H
O

D
S

: A
dvantages, Lim

itations, M
ethods of generating fields:

m
agnetic particles and suspending liquids M

agnetography, field sensitive probes:
applications. M

easurem
ent of m

etal properties.

U
N

IT
-V

I
E

L
E

C
T

R
IC

A
L

 M
E

T
H

O
D

S
: E

d
d

y cu
rre

n
t m

e
th

o
d

s: p
o

te
n

tia
l-d

ro
p

 m
e

th
o

d
s,

applications.

U
N

IT
-V

II
E

LE
C

T
R

O
M

A
G

N
E

T
IC

 T
E

S
T

IN
G

: M
agnetism

: M
agnetic dom

ains: M
agnetization

curves: M
agnetic H

ysteresis: H
ysteresis-loop tests: com

parator - bridge tests
A

bsolute single-coil system
: applications.

U
N

IT
-V

III
O

T
H

E
R

 M
E

T
H

O
D

S
: A

co
u

stic E
m

issio
n

 m
e

th
o

d
s, A

co
u

stic m
e

th
o

d
s: L

e
a

k
detection: T

herm
al inspection.

T
E

X
T

 B
O

O
K

:
1.

N
on-D

estructive Testing by P. H
alm

shaw

R
E

F
E

R
E

N
C

E
:

1.
M

etals H
andbook V

ol.II, N
ondestructive inspection and quality contr

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D

IV
 Y

ear B
.Tech

. M
M

T
 I S

em
ester

T
  P

  C

4+1  0  4

(M
E

05427) N
O

N
-C

O
N

V
E

N
T

IO
N

A
L

 S
O

U
R

C
E

S
 O

F
 E

N
E

R
G

Y
 (E

L
E

C
T

IV
E

-I)

U
N

IT
 – I

P
R

IN
C

IP
LE

S
 O

F
 S

O
LA

R
 R

A
D

IA
T

IO
N

: R
ole and potential of new

 and renew
able

source, the solar energy option, E
nvironm

ental im
pact of solar pow

er - P
hysics of

the sun, the solar constant, extraterrestrial and terrestrial solar radiation, S
olar

radiation on tilted surface, Instrum
ents for m

easuring solar radiation and sun shine,

solar radiation data.

U
N

IT
 – II

S
O

L
A

R
 E

N
E

R
G

Y
 C

O
L

L
E

C
T

IO
N

:  F
la

t p
la

te
 a

n
d

 co
n

ce
n

tra
tin

g
 co

lle
cto

rs,

classification of concentrating collectors, orientation and therm
al analysis, advanced

collectors.

U
N

IT
 - III

S
O

LA
R

 E
N

E
R

G
Y

 S
T

O
R

A
G

E
 A

N
D

 A
P

P
LIC

A
T

IO
N

S
:  D

ifferent m
ethods, sensible,

latent heat and stratified storage, solar ponds.  S
olar applications - solar heating/

cooling techniques, solar distillation and drying, P
hotovoltaic energy conversion.

U
N

IT
 – IV

W
IN

D
 E

N
E

R
G

Y
: S

ources and potentials, horizontal and vertical axis w
indm

ills,

perform
ance characteristics, B

etz criteria

U
N

IT
 - V

B
IO

-M
A

S
S

: P
rinciples of B

io-C
onversion, A

naerobic /aerobic digestion, types of

B
io-gas digesters, gas yield, com

bustion characteristics of bio-gas, utilization for

cooking, I.C
. E

ngine operation, and econom
ic aspects.

U
N

IT
 – V

I

G
E

O
T

H
E

R
M

A
L E

N
E

R
G

Y
: R

esources, types of w
ells, m

ethods of harnessing the

energy potential in India.
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U
N

IT
 - V

II

O
C

E
A

N
 E

N
E

R
G

Y
 –

 O
T

E
C

: P
rin

cip
le

s, u
tiliza

tio
n

, se
ttin

g
 o

f O
T

E
C

 p
la

n
ts,

th
e

rm
o

d
yn

a
m

ic cycle
s. T

id
a

l a
n

d
 W

a
ve

 e
n

e
rg

y:  P
o

te
n

tia
l a

n
d

 co
n

ve
rsio

n

techniques, m
ini-hydel pow

er plants, their econom
ics.

U
N

IT
 – V

III

D
IR

E
C

T
 E

N
E

R
G

Y
 C

O
N

V
E

R
S

IO
N

:  N
eed for D

E
C

, C
arnot cycle, lim

itations,

P
rin

cip
le

s o
f D

E
C

.  T
h

e
rm

o
-e

le
ctric g

e
n

e
ra

to
rs, S

e
e

b
e

ck, P
e

ltie
r a

n
d

 Jo
u

le

T
h

o
m

p
so

n
 e

ffe
cts, fig

u
re

 o
f m

e
rit, m

a
te

ria
ls, a

p
p

lica
tio

n
s, M

H
D

 g
e

n
e

ra
to

rs,

principles, dissociation and ionization, hall effect, m
agnetic flux, M

H
D

 accelerator,

M
H

D
 engine, pow

er generation system
s, electron gas dynam

ic conversion, econom
ic

aspects.  F
uel cells, principle, faraday’s law

s, therm
odynam

ic aspects, selection of

fuels and operating conditions.

T
E

X
T

 B
O

O
K

S
:

1.
R

enew
able E

nergy R
esources / Tiw

ari and G
hosal / N

arosa

2.
N

on- conventional E
nergy S

ources / G
.D

. R
ai

R
E

F
E

R
E

N
C

E
S

:

1.
R

enew
able E

nergy S
ources / Tw

idell &
 W

eir

2.
S

olar E
nergy / S

ukhatm
e

3.
S

olar P
ow

er E
ngineering / B

.S
. M

agal F
rank K

reith &
 J.F. K

reith

4.
P

rinciples of S
olar E

nergy / F
rank K

rieth &
 John F

 K
reider

5.
N

on-C
onventional E

nergy / A
shok V

 D
esai / W

iley E
astern

6.
N

on-C
onventional E

nergy S
ystem

s / K
 M

ittal / W
heeler

7.
R

enew
able E

nergy Technologies / R
am

esh &
 K

um
ar / N

arosa

8.
E

nergy Technology – S
 R

ao and B
 B

 P
arulakar

JA
W

A
H

A
R

L
A

L
 N

E
H

R
U

 T
E

C
H

N
O

L
O

G
IC

A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
IV

 Y
ear B

.Tech
. M

M
T

 I S
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ester
T

  P
  C

4+1  0  4
(C

S
05137) C

O
M

P
U

T
E

R
 G

R
A

P
H

IC
S

 (E
LE

C
T

IV
E

-I)

U
N

IT
-I

Introduction, A
pplication areas of C

om
puter G

raphics, overview
 of graphics system

s,
video-display devices, and raster-scan system

s, random
 scan system

s, graphics
m

onitors and w
orkstations and input devices

(p.nos 22-90 of text book-1).

U
N

IT
-II

O
utput prim

itives:  P
oints and lines, line draw

ing algorithm
s, m

id-point circle and
ellipse algorithm

s.F
illed area prim

itives: S
can line polygon fill algorithm

, boundary-
fill and flood-fill algorithm

s (p.nos 103-123,137-145,147-150,164-171 of text book-
1, p.nos. 72-99 of text book-2).

U
N

IT
-III

2-D
 geom

etrical transform
s: T

ranslation, scaling, rotation, reflection and shear
transform

ations, m
atrix representations and hom

ogeneous coordinates, com
posite

transform
s, transform

ations betw
een coordinate system

s (p.nos 204-227 of text
book-1).

U
N

IT
-IV

2-D
 view

ing: T
he view

ing pipeline, view
ing coordinate reference fram

e, w
indow

 to
view

-port coordinate transform
ation, view

ing functions, C
ohen-S

utherland and
C

yrus-beck line clipping algorithm
s, S

utherland –H
odgem

an polygon clipping
algorithm

 (p.nos 237-249,257-261 of text book -1, p.nos. 111-126 of text book-2).

U
N

IT
-V

3-D
 object representation: P

olygon surfaces, quadric surfaces, spline representation,
H

erm
ite curve, B

ezier curve and B
-S

pline curves, B
ezier and       B

-S
pline surfaces.

B
asic illum

ination m
odels, polygon-rendering m

ethods.  (p.nos 324-331,340-342,
347-364, 516-531, 542-546 of text book-1, p.nos 473-529,721-739 of text book-2).

U
N

IT
-V

I
3-D

 G
eom

etric transform
ations: Translation, rotation, scaling, reflection and shear

transform
ations, com

posite transform
ations.

3-D
 view

ing: V
iew

ing pipeline, view
ing coordinates, view

 volum
e and general

projection transform
s and clipping (p.nos 427-443, 452-481 of text book -1).

U
N

IT
-V

II
V

isible surface detection m
ethods:

C
la

ssifica
tio

n
, b

a
ck-fa

ce
 d

e
te

ctio
n

, d
e

p
th

-
buffer, scan-line, depth sorting, B

S
P

-tree m
ethods, area sub-division and octree

m
ethods(p.nos 489-505 of text book -1, C

hapter 15 of of text book-2).
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U
N

IT
-V

III:
C

om
puter anim

ation: D
esign of anim

ation sequence, general com
puter anim

ation
functions, raster anim

ation, com
puter anim

ation languages, key fram
e system

s,
m

otion specifications.( p.nos 604-616 of text book -1, chapter 21 of text book-2)

T
E

X
T

 B
O

O
K

S
:

1.
“C

om
puter G

raphics C
 version”, D

onald H
earn and M

.P
auline B

aker, P
earson

E
ducation

2.
“C

om
puter G

raphics  P
rinciples &

 practice”,  second edition in C
, F

oley,
V

anD
am

, F
einer and H

ughes, P
earson E

ducation.

R
E

F
E

R
E

N
C

E
S

:

1.
 “C

om
puter G

raphics”, second E
dition, D

onald H
earn and M

.P
auline B

aker,
P

H
I/P

earson E
ducation.

2.
 “C

om
puter G

raphics S
econd edition”, Z

higand xiang, R
oy P

lastock, S
chaum

’s
outlines, Tata M

c-G
raw

 hill edition.

3.
P

rocedural elem
ents for C

om
puter G

raphics, D
avid F

 R
ogers, Tata M

c G
raw

hill, 2 nd edition.

4.
 “P

rinciples of Interactive C
om

puter G
raphics”, N

eum
an and S

proul, T
M

H
.

5.
P

rinciples of C
om

puter G
raphics, S

halini G
ovil, P

ai, 2005, S
pringer.

6.
C

om
puter G

raphics, S
teven H

arrington, T
M

H
.
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M
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IV

E
-II)

U
N

IT
– I

C
om

puters in Industrial M
anufacturing, P

roduct cycle, C
A

D
 / C

A
M

 H
ardw

are, B
asic

structure, C
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for graphics m
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 transform
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G
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odeling: R
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m
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ethods, m
odeling
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U
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IT
– IV

D
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s: B
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odeling, constraint based m
odeling.

U
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 m
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 m
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, p
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advantages and lim
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R
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Lean m
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M
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rinciples and A
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R
E

F
E
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E

N
C

E
S
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 / C
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M

 T
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ractice / Ibrahim
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M
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M

 / C
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 / R
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ew
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ge

3.
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rinciples of C
om

puter A
ided D

esign and M
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earson

4.
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puter N
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oncepts and program
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pplications .

U
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IT
-II

W
rought and C

asting A
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l-C
u, A

l-M
n, A

l-S
i, A

l-M
g, A

l-S
i-M

g, A
l-Z

n, A
l-Li) –

C
orrosion resistance of A

l alloys.

U
N

IT
 – III

P
roperties of light m

etals - E
xtraction of B
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.

U
N

IT
-IV
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xtraction of Ti – P

roperties – A
pplications.

U
N

IT
 – V

Titanium
 and its alloys.

U
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IT
-V

I
M
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 – C

lassification – C
asting alloys – W

rought alloys-properties and
applications of M
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U
N

IT
-V

II
Z

inc and its alloys.

U
N

IT
-V

III
Z

irconium
 and its alloys.

T
E
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T

 B
O
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K
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1.

M
aterials in Industry - W
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atton

R
E

F
E

R
E

N
C

E
S
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1.

Introduction to P
hysical M

etallurgy – S
.H

. A
vner

2.
E

ngineering P
hysical M

etallurgy – Lakhtin
3.

A
S

M
 M

etals H
andbook V

ol-1 &
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R
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U

R
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E
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T
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IO

N
: M
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d
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f o

b
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in

g
 h

ig
h

tem
peratures – resistance furnace calculation of w

ire size and length, oil m
etal and

salt baths furnace for tem
peratures above 1000 oC

,  R
efractories for laboratory

furnace and other m
ethods of heating.

U
N

IT
 – II

Te
m

p
e

ra
tu

re
 m

e
a

su
rin

g
 in

stru
m
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ts like
 th
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xp
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ltm
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tio
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rs, a
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d
 R
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sista
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therm
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eters, R
adiation P

yrom
eters.

U
N

IT
 – III

A
utom

atic control of tem
perature – control of furnace pow

er, position controllers,
on-off control, proportion controls anticipating devices, proportional plus derivative
control Tem

perature program
m

ing.

U
N

IT
 – IV

V
accum

 Instrum
entation: P

um
ps and system

s like R
otary m

echanical pum
ps, R

oots
pum

p, G
addee m

olecular pum
p, vapor pum

ps, getter-ion pum
ps, and choice of

pum
ps.

U
N

IT
 – V

M
easuring gauges for low

 pressures – D
ischarge tubes, M

elody gauge, H
eat

conductivity, m
anom

eters, ionization vacuum
 gauges.  B

eyard-A
lpert gauge, leak

detection.

U
N

IT
 – V

I

Instrum
entation for calorim

etry:Instrum
ents used for the m

easurem
ent of enthalpy,

specific heat, heat m
easurem

ent, pulse m
ethod for specific heat, liquid m

etal solution
calorim

eter.

U
N

IT
 – V

II

E
lectrical instrum

entation: M
easuring instrum

ents – potentiom
eters, B

ridges, D
C

voltm
eters and A

m
m

eters

U
N

IT
 – V

III

A
utom

ation in m
easurem

ents of internal friction and elastic m
odulus: A

utom
atic

counters for torsional pendulum
, precise frequency m

easurem
ent in torsional

p
e

n
d

u
lu

m
, A

u
to

m
a

tic m
e
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su

re
m

e
n

t o
f Q

-1
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ctiva
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e
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y m

e
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re
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e

n
t,

M
easurem

ent of concentration in solid solutions, studies of the viscous behavior of
grain boundaries
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xperim
ental techniques in m
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 m
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F
ick’s law

 of  D
iffusion, D

iffusion C
oefficients for gases, G

as diffusion- E
quim

olar
counter diffusion of tw

o gas com
ponents.

U
N

IT
 – II

D
iffusion of one ideal gaseous com

ponent through a second stagnant ideal gas
com

posed of ideal gas, liquid diffusion, diffusion in solids.

U
N

IT
 – III

D
iffusion in turbulent flow

, sim
ilarity betw

een heat and m
ass transfer for several

engineering system
s- fluids flow

ing in turbulent m
otion through pipes.

U
N

IT
 – IV

G
ases flow

ing at right angles to cylinders, gases flow
ing parallel to flat plates, heat

and m
ass transfer in free convention, hum

idification.

U
N

IT
 – V

N
ew

ton’s law
 of viscosity, N

on-N
ew

tonian fluids, theory of viscosity of gases at low
density, theory of viscosity of liquids.

U
N

IT
 – V

I
V

elocity distributions in lam
inar flow

-shell m
om

entum
 balances, flow

 of a falling
film

, flow
 through a circular tube.

U
N

IT
 –V

II
T

he equations of change for isotherm
al system

s-equation of continuity equation of
m

otion , velocity distributions in turbulent flow
-fluctuations and tim

e-sm
oothed

quantities, tim
e-sm

oothing of the equations for change of an incom
pressible fluid.
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IT
 – V

III
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s fo
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e
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a
l syste

m
s-M
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ic m
a

ss b
a
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m
acroscopic m

om
entum

 balances.

T
E

X
T

 B
O

O
K

S
:

1.
E

lem
ents of H

eat Transfer-M
.Jakob and G

A
 H

aw
kins.

2.
Transport P

henom
ena. -R

B
 B

ird, W
E

 S
tew

ard and E
N

 Light F
oot
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P
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R

IM
E

N
T

S
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1
.

S
im

u
la

tio
n

 o
f P

h
a

se
 d

ia
g

ra
m

2
.

P
ro

g
ra

m
m

in
g

 to
 so

lve
 th

e
 p

ro
b

le
m

s o
n

 co
n

d
u

ctio
n

, co
n

ve
ctio

n
 a

n
d

ra
d

ia
tio

n

3
.

C
o

m
p

u
tin

g
 h

e
a

t a
n

d
 m

a
ss ca

lcu
la

tio
n

s o
f ch

e
m

ica
l re

a
ctio

n
s

4
.

P
rogram

m
ing to test a therm

odynam
ically feasible process

5
.

D
e

te
rm

in
a

tio
n

 o
f C

rysta
l stru

ctu
re

s u
sin

g
 co

m
p

u
te

r p
rin

cip
le

s

6
.

S
im

u
la

tio
n

 o
f G

a
tin

g
 a

n
d

 R
ise

rin
g

7
.

C
o

m
p

u
te

r p
lo

ttin
g

 o
f S

ie
ve

 a
n

a
lysis d

a
ta

8
.

C
om

puter program
s to determ

ine charge input to get the required output

o
f p

ro
d

u
ct in

 a
 b

la
st fu

rn
a

ce
.

T
E

X
T

 B
O

O
K

S
:

1.
C

om
puter oriented N

um
erical m

ethods – V
. R

ajaram
an (P

H
I P

ublicatons)

2.
C

om
puter program

m
ing and N

um
erical m

ethods – S
. S

aran

R
E

F
E

R
E

N
C

E
S

1.
N

um
erical m

ethods in engineering – M
ario G

. S
alvadori and M

elvin L. B
aron

M
atrix operation on C

om
puter – L.L. B

rirud (LC
U

E
 P

ublication)
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1.
E

lectroplating of copper on brass and to study the influence of current density

on current efficiency.

2.
E

lectroplating of N
ickel using w

att’s bath and to study the influence of current

density on current efficiency.

3.
To anodise the given alum

inium
 sam

ple and to colour w
ith a dye and to m

easure

the thickness of the oxide film
.

4.
To determ

ine the throw
ing pow

er of electroplating bath.

5.
E

lectroplating of chrom
ium

 on m
ild steel and to study the influence of current

density on current efficiency.

6.
To understand the principles in galvanic cell corrosion using “F

erroxyl” indicating

test solution.

7.
To study the effect of inhibitors on corrosion of m

ild steel in an acidic solution.

8.
To construct pourbiax diagram

s using electro chem
ical therm

odynam
ic  data.

9.
To

 stu
d

y th
e

 p
ittin

g
 co

rro
sio

n
 o

f a
lu

m
in

iu
m

, sta
in

le
ss ste

e
l in

 su
ita

b
le

environm
ents.

10.
To conduct electropolishing of stainless steel using N

itric acid batch.

11.
To conduct electroless plating of tin on glass.

12.
To conduct electroform

ing on hard plastics.
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e
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ssifica
tio

n
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f C
o

m
p
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a

se
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n

structure – based on m
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U
N

IT
 –II

A
d

v
a

n
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e

s
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f c
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p
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ite
s

 –
 a
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a
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n
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f c
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ite

s
 –

 fu
n

c
tio

n
a

l
requirem

ents of reinforcem
ent and m

atrix.

U
N

IT
 - III

F
IB

E
R

S
: P

reparation, properties and applications of glass fibers, carbon fibers, K
evlar

fibers and m
etal fibers – properties and applications of w

hiskers, particle reinforcem
ents.

U
N

IT
 - IV

M
A

N
U

FA
C

T
U

R
IN

G
 O

F
 A

D
V

A
N

C
E

D
 C

O
M

P
O

S
IT

E
S

: P
olym

er m
atrix com

posites:
P

reparation of M
oulding com

pounds and prepregs – hand lay up m
ethod – A

utoclave
m

ethod – F
ilam

ent w
inding m

ethod – C
om

pression m
oulding – R

eaction injection

m
oulding.

U
N

IT
 -V

M
anufacturing of M

etal M
atrix C

om
posites: C

asting – S
olid S

tate diffusion technique,

C
ladding – H

ot isostatic pressing.

U
N

IT
 -V

I

M
anufacturing of C

eram
ic M

atrix C
om

posites: Liquid M
etal Infiltration – Liquid phase

sintering.

U
N

IT
 -V

II

M
anufacturing of C

arbon – C
arbon com

posites: K
nitting, B

raiding, W
eaving.

U
N

IT
 - V

III

R
E

S
P

O
N

S
E

 O
F

 C
O

M
P

O
S

IT
E

S
 TO

 S
T

R
E

S
S

: (a) Iso S
train condition  (b) Iso S

tress
condition  (c) Load friction shared by the fibers.

T
E

X
T

 B
O

O
K

S
:

1.
M

aterial S
cience and Technology – V

ol 13 – C
om

posites by C
ahn – V

C
H

,
W

est G
erm

any

2.
C

om
posite M

aterials – K
.K

.C
haw

la

R
E

F
E

R
E

N
C

E
:

1.
H

and B
ook of reinforced concrete-ed-Lubin
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U
C
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N

: Introduction to super alloys, G
uide to selection of super alloys,

W
rought super alloys, H

eat R
esistant castings.

U
N

IT
 -II

P
H

Y
S

IC
A

L
 M

E
TA

L
L

U
R

G
Y

: M
icrostructure of w

rought H
eat-R

esisting A
lloys,

M
icrostructure of N

i-base &
 C

o-base heat-resistant casting alloys. Tem
perature
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d
 T

im
e
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e

p
e
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t T
ra

n
sfo

rm
a

tio
n
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p

p
lica

tio
n
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 H

e
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t T
re
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tm
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n

t o
f H

ig
h

Tem
perature A

lloys.

U
N

IT
 –III

R
elationship of properties to M

icrostructure in super alloys. F
racture properties of

super alloys. H
igh tem

perature corrosion and use of castings for protection.

U
N

IT
 -IV

E
ffe

ct o
f P
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ysica

l M
e

ta
llu

rg
y a

n
d

 p
ro

ce
ss va

ria
b

le
s on the m

icrostructure of
w

rought super alloys. P
rocess and M

etallurgical factors affecting on superalloys
and other high tem

perature m
aterials.

U
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IT
- V
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O
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E
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S
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g

 o
f S

u
p

e
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: D
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