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T
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 C
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=
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G
L
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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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 05363)  M
A

T
H

E
M

A
T

IC
S

 – I

UNIT – I

Sequences – series – C
onvergences and divergence – R

atio test – C
om

parison test – Integral test –

C
auchy’s root test – R

aabe’s test – Absolute and conditional convergence.  R
olle’s theorem

 – Lagrange’s

M
ean Value Theorem

 – C
auchy’s M

ean value Theorem
 – G

eneralized M
ean Value theorem

 (Taylor’s

Theorem
).

UNIT – II

Functions of several variables – Functional 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 –

Evolutes and Envelopes.

UNIT – III

C
urve  tracing – C

artesian , polar and Param
etric curves - Applications of integration to lengths ,

volum
es and surface areas in C

artesian and polar coordinates.

UNIT – IV

D
ifferential equations of first order and first degree – exact, linear and Bernoulli.  Applications 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, Sin ax, cos ax, polynom

ials in x, e
axV(x), xV(x), m

ethod of variation of param
eters.

UNIT – V

Laplace transform
 of standard functions – Inverse transform

 – first shifting Theorem
, Transform

s of

derivatives and integrals – U
nit step function – second shifting theorem

 – D
irac’s delta function –

C
onvolution theorem

 – Periodic function - D
ifferentiation and integration of transform

s-Application of

Laplace transform
s to ordinary differential equations.

UNIT – VI

M
ultiple integrals - double and triple integrals – change of variables – change of order of integration.

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.
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UNIT – VII

Vector C
alculus: G

radient- D
ivergence- C

url and their related properties of sum
s- products- Laplacian

and  second order operators. Vector Integration - Line integral – w
ork done – Potential function – area-

surface and volum
e integrals.

UNIT – VIII

Vector integral theorem
s: G

reen’s theorem
- Stoke’s and G

auss’s D
ivergence Theorem

. Verification of

G
reen’s - Stoke’s and G

auss’s Theorem
s – C

ylindrical, Spherical coordinates-Expressions G
rad, div,

curl in spherical and cylindrical coordinates.

TEXT BO
O

KS :

1.
A text book of Engineering M

athem
atics Volum

e – 1, 2005

 T.K.V.Iyengar, B.Krishna G
andhi and others, S.C

hand and C
om

pany.

2.
Engineering M

athem
atics, B.V.R

am
ana, Tata M

cG
raw

-H
ill 2003.

REFERENCES :

1.
Engineering M

athem
atics–I, 2002, P.N

agesw
ara R

ao, Y.N
arsim

hulu, Prabhakara R
ao, D

eepthi

Publishers

2.
Engineering M

athem
atics- I, 2004, D

r.Shahnaz Bathul, R
ight Publishers.

3.
Engineering M

athem
atics, S.K.V.S. Sri R

am
a C

hary, M
.Bhujanga R

ao, Shankar, B.S.

Publications 2000.

4.
Engineering M

athem
atics-I R

ukm
angadhachary, Pearson Education.

5.
A Text book of Engineering M

athem
atics, VP M

ishra, G
algotia Publications.

6.
Engineering M

athem
atics – I, Sankaraiah, VG

S Book 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
P

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
e

a
su

re
m

e
n

t o
f a

b
so

rp
tio

n
 co

e
fficie

n
t o

f a
 m

a
te

ria
l - F

a
cto

rs a
ffe

ctin
g

 th
e

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
 (A

.P.)
I Y

ear B
.Tech

. M
P

T
    P

   C
2   0    4

(C
M

05219) E
N

G
IN

E
E

R
IN

G
 C

H
E

M
IS

T
R

Y

U
N

IT
 I: W

ater Tech
n

o
lo

g
y-I:

Introduction, S
ources of W

ater, E
ffect of W

ater on R
ocks and M

inerals, Types of
im

purities in W
ater, H

ardness of W
ater – Tem

porary and P
erm

anent hardness.  U
nits

and Inter conversions of U
nits.  E

stim
ation of hardness by S

oap S
olution and E

D
TA

M
ethods. P

roblem
s on Tem

porary and P
erm

anent hardnesses.          A
nalysis of

W
ater -  A

lkalinity; C
hlorides and D

issolved O
xygen. D

isadvantages of H
ard W

ater.
M

ethods of Treatm
ent of W

ater for D
om

estic  P
urpose - S

edim
entation, C

oagulation,
F

iltration, D
isinfection - S

terilization,  C
hlorination, O

zonization. M
ineral W

ater.

U
N

IT
 II: W

ater Tech
n

o
lo

g
y-II:

W
ater for Industrial purpose - W

ater for S
team

 M
aking, B

oiler Troubles – C
arry

O
ver - P

rim
ing and F

oam
ing, B

oiler C
orrosion, S

cales and S
ludges, C

austic
E

m
brittlem

ent. W
ater Treatm

ent: - Internal Treatm
ent – C

olloidal, P
hosphate, C

algon,
C

arbonate, S
odium

 alum
inate C

onditioning of W
ater. E

xternal Treatm
ent - Lim

e-
S

oda P
rocess, Z

eolite P
rocess, Ion-E

xchange P
rocess; - N

um
erical P

roblem
s.

D
em

ineralization  of B
rakish W

ater - R
everse O

sm
osis.

U
N

IT
 III: S

cien
ce o

f C
o

rro
sio

n
:

D
efinition, E

xam
ples - U

nderground, S
oil C

orrosion, P
itting C

orrosion, S
tress

C
orrosion, S

eason C
racking, C

austic E
m

brittlem
ent.  Types of C

orrosion:  T
heories

of C
orrosion and M

echanism
 – D

ry C
orrosion, (D

irect C
hem

ical attack), W
et

C
orrosion, (E

lectro C
hem

ical T
heory) P

rinciples of C
orrosion, G

alvanic S
eries,

G
alvanic C

orrosion, C
oncentration C

ell C
orrosion, M

echanism
 of W

et C
orrosion –

H
ydrogen   evolution type, O

xygen absorption type. A
tm

ospheric F
actors Influencing

C
orrosion. C

ontrol of C
orrosion – P

roper D
esign, U

se of pure m
etal and m

etal alloys,
P

assivity, C
athodic P

rotection – S
acrificial anode and Im

pressed C
urrent. M

odifying
the E

nvironm
ent, use of Inhibitors.

U
N

IT
 IV

: P
ro

tective C
o

atin
g

s an
d

 th
eir ap

p
licatio

n
s:

S
urface P

reparation: (1) S
olvent C

leaning (2) A
lkali C

leaning (3) P
ickling and  E

tching
(4) S

and B
lasting (5) M

echanical C
leaning.

Types O
f P

rotective C
oatings: M

etallic C
oatings – A

nodic C
oating G

alvanization,
C

athodic C
oating – Tinning, M

etal C
ladding, E

lectroplating E
x: C

hrom
ium

P
lating, M

etal S
praying, C

em
entation–S

heradizing, C
olourizing, C

hrom
izing

C
hem

ical C
onversion C

oatings: (1) P
hosphate (2) C

hrom
ate (3) C

hem
ical O

xide
(4) A

nodized C
oatings.

C
eram

ic P
rotective M

aterials: (1) V
itreous E

nam
els (2) C

eram
ics.

O
rganic C

oatings: (1) P
aints – C

onstituents and their functions (2) V
arnishes

(3) Lacquers (4) E
nam

els (5) E
m

ulsion P
aints (6) D

istem
pers.
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U
N

IT
 V

: P
o

lym
er S

cien
ce an

d
 Tech

n
o

lo
g

y:
P

olym
erization R

eactions – B
asic concepts.  Types of P

olym
erization – A

ddition
and C

ondensation P
olym

erizations. P
lastics –T

herm
osetting and T

herm
oplastics

–
 D

iffe
re

n
ce

s. C
o

m
p

o
u

n
d

in
g

. C
a

stin
g

 a
n

d
 S

p
in

in
g

. M
o

ld
in

g
 o

f P
la

stics –
C

om
pression, Injection, Transfer, and E

xtrusion m
olding m

ethods

C
om

position, P
roperties and E

ngineering U
ses of the F

ollow
ing: P

olyethylene, P
V

C
,

Teflon, B
akelite, N

ylon, P
olym

ethyl M
ethacrylate, U

rea-F
orm

aldehyde and S
ilicone

R
esins.

R
u

b
b

e
r –

 P
ro

ce
ssin

g
 o

f N
a

tu
ra

l R
u

b
b

e
r, V

u
lca

n
iza

tio
n

 a
n

d
 C

o
m

p
o

u
n

d
in

g
.

E
lastom

ers – B
una S

,   B
una N

, T
hiokol. P

olyurethane R
ubber; S

ilicone R
ubber.

U
N

IT
 V

I: R
efracto

ries an
d

 In
su

lato
rs:

R
efractories – D

efinition, C
lassification W

ith E
xam

ples; C
riteria of a G

ood R
efractory

M
aterial; C

auses for the failure of a R
efractory M

aterial; Insulators – D
efinition and

C
lassification w

ith E
xam

ples; C
haracteristics of Insulating M

aterials; T
herm

al
Insulators, E

lectrical Insulators - T
heir C

haracteristics and E
ngineering A

pplications.

U
N

IT
 V

II:  L
u

b
rican

ts:
P

rinciples- M
etallic friction – S

urface E
nergy, S

urface A
ttraction, A

dsorption, S
urface

R
oughness. Types of Lubrication and M

echanism
 – T

hick F
ilm

 or H
ydrodynam

ic
Lubrication, T

hin F
ilm

 or B
oundary Lubrication, E

xtrem
e P

ressure and Tem
perature

Lubrication. C
lassification of lubricants-Liquid lubricants-P

etroleum
 O

ils-F
ixed O

ils-
A

dditives-S
ynthetic Lubricants-sem

isolid lubricants-C
alcium

 base, soda base and
Lithium

 base greases-S
olid lubricants-G

raphite-M
olybdenum

 disulphide. P
roperties

of Lubricants – V
iscosity – F

lash and F
ire points – C

loud and P
our points –

E
m

ulsification – V
olatility – G

ravity – C
olour – C

arbon R
esidue – O

xidation S
tability-

A
niline-P

oint-N
eutralization num

ber-S
aponification num

ber-M
echanical S

tability -
S

election of lubricants- C
utting tools-Internal com

bustion engines-S
team

 engine
cylinder-S

team
 turbines-G

ears- F
ood  Industry.

U
N

IT
 V

III:  F
u

els an
d

 C
o

m
b

u
stio

n
:

D
efinition and C

lassification.
1.

S
olid F

uels – C
oal and Its F

orm
ation – P

roxim
ate and U

ltim
ate A

nalysis of
C

oal and S
ignificance of the C

onstituents – M
etallurgical C

oke.

2.
Liquid F

uels – P
etroleum

 – O
rigin – E

xtraction – R
efining A

nd C
racking –

K
nocking – O

ctane and C
etane N

um
bers – S

ynthetic  P
etrol – B

ergius P
rocess,

F
ischer- Tropsch P

rocess.

3.
G

aseous F
uels – A

nalysis of the G
as by O

rsat’s A
pparatus – C

alorific V
alue of

F
uels – B

om
b C

alorim
eter – Junker’s G

as C
alorim

eter.

4.
N

uclear F
uels, R

ocket F
uels, E

xplosives.

5.
C

om
bustion – P

roblem
s.

T
E

X
T

 B
O

O
K

S
:

1.
Textbook of E

ngineering C
hem

istry by Jain &
 Jain. D

hanpat R
ai P

ublishing
C

om
pany, N

ew
 D

elhi (2004).
2.

Textbook of E
ngineering C

hem
istry by C

.V. A
garw

al, A
ndra N

aidu and C
.P.

M
urthy

R
E

F
E

R
E

N
C

E
S

:

1.
A

 Textbook of E
ngineering C

hem
istry by S

.S
. D

ara. S
.C

hand &
 C

o, N
ew

 D
elhi

(2004)

2.
E

ngineering C
hem

istry by J C
 K

uriacose and J. R
ajaram

, Tata M
cG

raw
-H

ill
C

o, N
ew

 D
elhi (2004)

3.
A

 Textbook of E
ngineering C

hem
istry by B

alaram
 P

ani, G
algotia P

ublications,

N
ew

 D
elhi (2004).

4.
A

 Te
xtb

o
o

k o
f E

n
g

in
e

e
rin

g
 C

h
e

m
istry b

y S
h

a
sh

i C
h

a
w

la
, D

h
a

n
p

a
t R

a
i

P
ublishing C

om
pany, N

ew
 D

elhi (2004).

5.
 Industrial C

hem
istry by O

.P.V
eeram

ani and A
.K

.N
arula, G

algotia P
ublications,

N
ew

 D
elhi (2004).

6.
A

d
va

n
ce

d
 E

n
g

in
e

e
rin

g
 C

h
e

m
istry b

y S
e

n
a

p
a

ti a
n

d
 M

o
h

a
n

ty, L
a

xm
i

P
ublications, N

ew
 D

elhi (2002).

7.
E

ngineering C
hem

istry by R
. G

opalan, D
. V

enkappaya and S
.N

agarajan, V
ikas

P
ublishing H

ouse, N
ew

 D
elhi (2004).
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(M
E

05224) E
N

G
IN

E
E

R
IN

G
 M

E
C

H
A

N
IC

S

U
N

IT
 – I

Introduction to E
ngg. M

echanics – B
asic C

oncepts
S

ystem
s of F

orces :
C

oplanar C
oncurrent F

orces – C
om

ponents in S
pace – R

esultant – M
om

ent of
F

orce and its A
pplication – C

ouples and R
esultant 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 E
quilibrium

 of C
oplanar S

ystem
s,  S

patial
S

ystem
s for concurrent forces.

U
N

IT
 – II

F
riction : Types of F

riction – Lim
iting F

riction – Law
s of F

riction – S
tatic and D

ynam
ic

F
rictions – M

otion of B
odies: W

edge, S
crew

, S
crew

-jack, and D
ifferential S

crew
-

jack.

U
N

IT
 – III

Transm
ission of P

ow
er :  F

lat B
elt D

rives : Types of F
lat B

elt D
rives – Length of B

elt,
Tensions, Tight side, S

lack S
ide, Initial and C

entrifugal – P
ow

er Transm
itted and

C
ondition for M

ax. P
ow

er.

U
N

IT
 – IV

C
entroid:   C

entroids of sim
ple figures (from

 basic principles ) – C
entroids of

C
om

posite F
igures

C
entre of 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

om
ents of Inertia :   D

efinition – P
olar M

om
ent of Inertia, Transfer T

heorem
,

M
om

ents of Inertia of C
om

posite F
igures, P

roducts of Inertia, Transfer F
orm

ula for
P

roduct of Inertia.
M

ass M
om

ent of Inertia :   M
om

ent of Inertia of M
asses, Transfer F

orm
ula for M

ass
M

om
ents of Inertia, m

ass m
om

ent of inertia of com
posite bodies.

U
N

IT
 – V

I
K

inem
atics :     R

ectilinear and C
urvelinear m

otions – V
elocity and A

cceleration –
M

otion of R
igid B

ody – Types and their A
nalysis in  P

lanar M
otion.

K
inetics :   A

nalysis as a P
article and A

nalysis as a R
igid B

ody in Translation –
C

entral F
orce M

otion – E
quations of P

lane M
otion – F

ixed A
xis R

otation – R
olling

B
odies.

U
N

IT
 – V

II
W

ork – E
nergy M

ethod :
E

quations for Translation, W
ork-E

nergy A
pplications to P

article M
otion, C

onnected
S

ystem
-F

ixed A
xis R

otation and P
lane M

otion.
Im

pulse m
om

entum
 m

ethod :

U
N

IT
 – V

III
M

echanical V
ibrations : D

efinitions, C
oncepts – S

im
ple H

arm
onic M

otion – F
ree

vibrations, sim
ple and C

om
pound P

endulum
s and its A

pplications –

T
E

X
T

 B
O

O
K

S
:

1.
E

ngg. M
echanics / Irving. H

. S
ham

es P
rentice – H

all.
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
ngineering M

achanics / F
edinand . L. S

inger / H
arper – C

ollins.
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
 A

ge.
7.

E
ngg. M

echanics / K
L K

um
ar / Tata M

cG
raw

 H
ill.

8.
E

ngg. M
echanics / M

.V
. S

eshagiri R
ao &

 D
 R

am
a D

urgaiah.
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(C
S

05141) C
O

M
P

U
T

E
R

 P
R

O
G

R
A

M
M

IN
G

 A
N

D
N

U
M

E
R

IC
A

L
 M

E
T

H
O

D
S

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

tructures: D
efinition, initializing, assigning values, passing of structures as

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
T

R
O

D
U

C
T

IO
N

 T
O

 E
N

G
IN

E
E

R
IN

G
 D

R
A

W
IN

G
 :

P
rinciples of E

ngineering G
raphics and their S

ignificance – D
raw

ing Instrum
ents

and their U
se – C

onventions in D
raw

ing – Lettering – B
IS

 C
onventions.

S
cales used in E

ngineering P
ractice and R

epresentative F
raction – C

onstruction

of P
lain, D

iagonal and V
ernier S

cales.

U
N

IT
 – II

P
L

A
N

E
 G

E
O

M
E

T
R

IC
 D

R
A

W
IN

G
 :

C
onstruction of P

olygons – Inscription and S
uperscription of P

olygon given the

diam
eter of the C

ircles.

C
urves used in E

ngineering P
ractice and their C

onstructions

a)
C

onic S
ections including the R

ectangular H
yperbola – G

eneral m
ethod only.

b)
C

ycloid, E
picycloid and H

ypocycloid

c)
Involute.

U
N

IT
 – III

D
R

A
W

IN
G

 O
F

 P
R

O
JE

C
T

IO
N

S
 O

R
 V

IE
W

S

O
R

T
H

O
G

R
A

P
H

IC
 P

R
O

JE
C

T
IO

N
 IN

 F
IR

S
T

 A
N

G
L

E
 P

R
O

JE
C

T
IO

N
 O

N
LY

 :

P
rinciples of O

rthographic P
rojections – C

onventions – F
irst and T

hird A
ngle

P
rojections P

rojections of P
oints and Lines inclined to both planes, True lengths,

traces -

P
rojections of P

lanes regular auxiliary planes and A
uxiliary projection inclined to

both planes.

U
N

IT
 – IV

P
R

O
JE

C
T

IO
N

S
 O

F
 S

O
L

ID
S

P
rojections of R

egular S
olids inclined to both planes – A

uxiliary V
iew

s.

S
ections and S

ectional view
s of R

ight R
egular S

olids – P
rism

, C
ylinder, P

yram
id,

C
one – A

uxiliary view
s.

U
N

IT
 – V

D
E

V
E

L
O

P
M

E
N

T
 A

N
D

 IN
T

E
R

P
E

N
E

T
R

A
T

IO
N

 O
F

 S
O

L
ID

S

D
evelopm

ent of S
urfaces of R

ight R
egular S

olids – P
rism

s, C
ylinder, P

yram
id C

one

and their parts.

Interpenetration 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

IS
O

M
E

T
R

IC
 P

O
R

JE
C

T
IO

N
S

 :

P
rinciples of Isom

etric P
rojection – Isom

etric S
cale – Isom

etric V
iew

s – C
onventions

– Isom
etric V

iew
s of Lines, P

lane F
igures, S

im
ple and C

om
pound S

olids – Isom
etric

P
rojection of objects having non- isom

etric lines.  Isom
etric P

rojection of S
pherical

P
arts.

U
N

IT
 –V

II

T
R

A
N

S
F

O
R

M
A

T
IO

N
 O

F
 P

R
O

JE
C

T
IO

N
S

 :

C
onversion of Isom

etric V
iew

s to O
rthographic V

iew
s  – C

onventions :

U
N

IT
 – V

III

P
E

R
S

P
E

C
T

IV
E

 P
R

O
JE

C
T

IO
N

S
 :

P
erspective V

iew
 : P

oints, Lines, P
lane F

igures and S
im

ple S
olids ,V

anishing P
oint

M
ethods(G

eneral M
ethod only)

T
E

X
T

 B
O

O
K

S
 :

1.
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.
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(M
E05228) ENG

INEERING
  PHYSICS FUELS & LUBRICATIO

N LAB

(A
) E

N
G

IN
E

E
R

IN
G

 P
H

Y
S

IC
S

 L
A

B
:

A
n

y Ten
 o

f th
e fo

llo
w

in
g

 exp
erim

en
ts are to

 b
e p

erfo
rm

ed
 d

u
rin

g
 th

e A
cad

em
ic

year.
1.

D
eterm

ination of R
efractive Index of the m

aterial of a P
rism

 - S
pectrom

eter.
2.

D
ispersive pow

er of the m
aterial of a P

rism
 - S

pectrom
eter.

3.
C

auchy’s constants - S
pectrom

eter.
4.

D
eterm

ination of w
avelength of a source - D

iffraction G
rating.

5.
D

eterm
ination of thickness of a thin object using parallel fringes.

6.
N

ew
ton’s R

ings.
7.

D
eterm

ination of R
igidity m

odulus of a m
aterial in the form

 of a w
ire  -

Torsional pendulum
8.

M
elde’s E

xperim
ent - Transverse and Longitudinal m

odes.
9.

D
eterm

ination of velocity of sound - V
olum

e resonator.
10.

S
ingle slit diffraction using S

odium
 lam

p.
11.

D
ouble slit diffraction using S

odium
 lam

p.
12.

S
ingle slit diffraction using Lasers.

13.
D

ouble slit diffraction using Lasers.
14.

Tim
e constant of R

-C
 C

ircuit.
15.

L-C
-R

 C
ircuit.

16.
V

erification of law
s of stretched string - S

onom
eter.

17.
C

alculation of F
requency of A

.C
. m

ains - S
onom

eter.
18.

S
tudy of C

haracteristics of LE
D

 and LA
S

E
R

 sources.
19.

S
tudy of C

haracteristics of  p-i-n and avalanche photo diode detectors.
20.

B
ending losses of fibers.

21.
E

valuation of N
um

erical A
perture of a given fiber.

22.
M

agnetic field along the axis of a current carrying coil - S
tew

art and G
ee’s

m
ethod.

23.
H

all effect.
24.

B
-H

 curve.
25.

E
nergy gap of a m

aterial of p-n junction.
26.

D
eterm

ination of Young’s m
odulus and P

oisson’s ratio by C
ornu’s m

ethod
27.

T
herm

o E
lectric effect – S

eebeck effect and P
eltier effect.

(B
) F

U
E

L
S

 A
N

D
 L

U
B

R
IC

A
N

T
S

 L
A

B
 :

1.
D

eterm
ination of F

lash and F
ire points of Liquid F

uels / Lubricants: A
bels

apparatus , P
ensky m

artens apparatus
2.

C
arbon R

esidue Test:S
olid/ Liquid F

uels
3.

D
eterm

ination of V
iscosity: Liquid Lubricants &

 F
uels  : S

aybolts viscom
eter ,

R
edw

ood V
iscom

eter, E
ngler V

iscom
eter

4.
D

e
te

rm
in

a
tio

n
 o

f C
a

lo
rific V

a
lu

e
: S

o
lid

/L
iq

u
id

/G
a

se
o

u
s F

u
e

ls : B
o

m
b

C
alorim

eter
5.

G
rease P

enetration Test. : Junker C
alorim

eter
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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 :
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•
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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   C
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(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

? ?
c) 1/?Ω

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
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.
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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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(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

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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(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.

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
n

g
in

e
e

rin
g

 M
a

th
e

m
a

tics, S
.K

.V
.S

. S
ri R

a
m

a
 C

h
a

ry, M
.B

h
u

ja
n

g
a

 R
a

o
,

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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(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
eclaring objects, assigning object reference variables, introducing 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.

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

in
g

 – J A
pplet, JF

ram
e and J C

om
ponent, Icons and Labels, H

andling threading
issues, text fields, buttons – T

he J B
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
ata gram

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.
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(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
LE

 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 cantilever, 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 contra flexure – R

elation betw
een S

.F., B
.M

 and rate of loading at

a section of a beam
.

U
N

IT
 – III

F
LE

X
U

R
A

L S
T

R
E

S
S

E
S

 :

T
heory 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
erivation of form

ula – S
hear stress distribution across various beam

s sections

like rectangular, 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

ination 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.

U
N

IT
 – V

I

D
E

F
LE

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
LIN

D
E

R
S

 :

T
h

in
 se

a
m

le
ss cylin

d
rica

l sh
e

lls –
 D

e
riva

tio
n

 o
f fo

rm
u

la
 fo

r lo
n

g
itu

d
in

a
l a

n
d

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 B

haikathi; Lakshm
i publications.

2.
S

trength of M
aterials  -B

y  Jindal, U
m

esh P
ublications.

R
E

F
E

R
E

N
C

E
S

1.
S

olid M
echanics, by P

opov

2.
A

nalysis of structures by V
azirani and R

atw
ani.

3.
M

echanics of S
tructures V

ol-III, by  S
.B

.Junnarkar.

4.
S

trength of M
aterials by S

.Tim
shenko

5.
S

trength of M
aterials by A

ndrew
 P

ytel and F
erdinond L. S

inger Longm
an.
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. M
P

 I-S
E

M
T

    P
   C

 4+1   0    4

(M
E

05550) T
H

E
R

M
A

L
 S

C
IE

N
C

E
S

U
N

IT
 – I

In
tro

d
u

ctio
n

: B
asic C

o
n

cep
ts: S

ystem
, C

ontrol V
olum

e, S
urrounding, B

oundaries,
U

niverse, Types of S
ystem

s, M
acroscopic and M

icroscopic view
points, C

oncept of
C

o
n

tin
u

u
m

, T
h

e
rm

o
d

yn
a

m
ic E

q
u

ilib
riu

m
, S

ta
te

 P
ro

p
e

rty, P
ro

ce
ss, C

ycle
 –

R
eversibility – Q

uasi – static P
rocess, Irreversible P

rocess W
ork and H

eat, P
oint

and P
ath function.

U
N

IT
 II

Z
eroth Law

 of T
herm

odynam
ics – C

oncept of quality of Tem
perature – P

rinciples of
T

herm
om

etry – R
eference P

oints – C
onst. V

olum
e gas T

herm
om

eter – S
cales of

Tem
perature, Ideal G

as S
cale – P

M
M

 I - Joule’s E
xperim

ents – F
irst law

 of
T

herm
odynam

ics – C
orollaries – F

irst law
 applied to a P

rocess – applied to a flow
system

 – S
teady F

low
 E

nergy E
quation. Lim

itations of the F
irst Law

U
N

IT
 – III

S
econd Law

 of T
herm

odynam
ics, K

elvin-P
lanck and C

lausius S
tatem

ents and their
E

quivalence / C
orollaries, P

M
M

 of S
econd kind, C

arnot’s principle, C
arnot cycle

and its specialties, T
herm

odynam
ic scale of Tem

perature, C
lausius Inequality,

E
n

tro
p

y, P
rin

cip
le

 o
f E

n
tro

p
y In

cre
a

se
 –

 E
n

e
rg

y E
q

u
a

tio
n

, A
va

ila
b

ility a
n

d
Irreversibility –E

lem
entary Treatm

ent of the T
hird Law

 of T
herm

odynam
ics.

U
N

IT
- IV

P
o

w
er C

ycles : O
tto

, D
ie

se
l, D

u
a

l C
o

m
b

u
stio

n
 cycle

s,  –
 D

e
scrip

tio
n

 a
n

d
representation on P

–V
 and T

-S
 diagram

, T
herm

al E
fficiency, M

ean E
ffective

P
ressures on A

ir standard basis – com
parison w

ith Ideal and A
ctual C

ycles.

U
N

IT
 V

Jo
u

le an
d

 R
an

kin
e cycles- D

escription and representation on P
–V

 and T
-S

 diagram
,

T
herm

al E
fficiency - P

erform
ance , E

valuation – com
bined cycles

R
efrig

eratio
n

 C
ycles:

B
rayton and R

ankine cycles – P
erform

ance E
valuation – com

bined cycles, B
ell-

C
olem

an cycle, V
apour com

pression cycle-perform
ance E

valuation.

U
N

IT
- V

I
I.C

. E
N

G
IN

E
S

:
C

lassification – Tw
o &

 F
our S

troke E
ngines , W

orking principles, V
alve and P

ort
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R

L
A

L
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E
H

R
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E

C
H

N
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L
O

G
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A
L
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N
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E

R
S
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Y

H
Y

D
E

R
A

B
A

D
 (A

.P.)
II Y

ear B
.Tech

. M
P

 I-S
E

M
T

    P
   C

 4+1   0    4

(E
E

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
TS

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, Faraday’s law

, Lenz’s law
 – S

elf and m
utual inductances.

U
N

IT – IIA
.C

. C
IR

C
U

IT FU
N

D
A

M
E

N
TA

LS
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 (Three P

oint starter),E
fficicency C

alculation,
S

w
im

brne’s Test and speed control.

U
N

IT –V
TR

A
N

S
FO

R
M

E
R

S
C

onstruction and principle of operation of single phase transform
er – em

f equation O
.C

.
&

 S
.C

. tests – efficiency and regulation

U
N

IT-V
I

IN
D

U
C

TIO
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
LTE

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

LE
C

TR
IC

A
L IN

S
TR

U
M

E
N

TS
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).

TE
X

T B
O

O
K

S
 :

1.
Introduction to E

lectrical E
ngineering by M

.S
.N

aidu and S
.K

am
akshiah, TM

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

FE
R

E
N

C
E

S
:

1.
Theory 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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Tim
ing D

iagram
s, - E

ngine system
s.

F
uel system

: F
uels used , M

odes of fuel A
dm

ission to engine cylinder, Induction
and injection , chem

ically correct fuel- air ratios. F
uel carburetor, F

uel Injection
S

ystem
, Ignition, C

ooling and Lubrication.

U
N

IT
 – V

II
S

.I. E
n

g
in

es – M
ixture requirem

ents, S
im

ple carburetor, Lim
itations, need of auxiliary

system
s and their w

orking, problem
s faced in S

.I E
ngine operation.

C
.I. E

n
g

in
es :  F

our stages of com
bustion – D

elay period and its im
portance –

E
ffect of engine variables – D

iesel K
nock. F

uel pum
p and Injector , Types of F

uel
injection system

s and their w
orking, N

ozzles, Introduction of cooling, Lubrication
and super charging system

s.

U
N

IT
 V

III
G

as Tu
rb

in
e:  Introduction , therm

odynam
ic cycles, schem

atic Layout ,open, closed
and sem

i closed cycles, P
aram

eters of perform
ance and m

ethods of im
proving

perform
ance- Inter cooling R

eheating and R
egeneration, applications of  G

as
turbines.

T
E

X
T

 B
O

O
K

 :
1.

 T
herm

al E
ngineering / R

ajput / Lakshm
i P

ublications

R
E

F
E

R
E

N
C

E
S

:
1.

T
herm

al E
ngineering – R

.S
. K

hurm
i &

 J.S
.G

upta / S
.C

hand P
ub.

2.
F

undam
entals of C

lassical T
herm

odynam
ics – G

. V
an W

ylan  &
 R

.E
. S

onntag
– John W

iley P
ub.

3.
E

ngineering T
herm

odynam
ics – Jones &

 D
ugan

4.
T

herm
odynam

ics – A
n E

ngineering A
pproach – Y

unus C
engel &

 B
oles /T

M
H

5.
T

herm
odynam

ics – J.P.H
olm

an / M
cG

raw
H

ill
6.

A
n introduction to T

herm
odynam

ics / Y
V

C
 R

ao / N
ew

 A
ge
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R
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H
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C
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G
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A

C
H

IN
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 D
R

A
W

IN
G

I.
M

ach
in

e D
raw

in
g

 C
o

n
ven

tio
n

s:
N

eed for draw
ing conventions – introduction to IS

I conventions
a)

C
onventional representation of m

aterials, com
m

on m
achine elem

ents and parts
such as screw

s, nuts, bolts, keys, gears, w
ebs, ribs.

b)
Types of sections – selection of section planes and draw

ing of sections and
auxiliary sectional view

s. P
arts not usually sectioned.

c)
M

ethods of dim
ensioning, general rules for sizes and placem

ent of dim
ensions

for holes, centers, curved and tapered features.
d)

Title boxes, their size, location and details -  com
m

on abbreviations and their
liberal usage

e)
Types of D

raw
ings – w

orking draw
ings for m

achine parts.

II.
D

raw
in

g
 o

f M
ach

in
e E

lem
en

ts an
d

 sim
p

le p
arts

S
election of V

iew
s, additional view

s for the follow
ing m

achine elem
ents and

parts w
ith every draw

ing proportions.
a)

P
opular form

s of S
crew

 threads, bolts, nuts, stud bolts, tap bolts, set screw
s.

b)
K

eys, cottered joints and  knuckle joint.
c)

R
ivetted joints for plates

d)
S

haft coupling, spigot and socket pipe joint.
e)

Journal, pivot and collar and foot step bearings.

III.
A

ssem
b

ly D
raw

in
g

s:
D

raw
ings of assem

bled view
s for the part draw

ings of the follow
ing using

conventions and easy draw
ing proportions.

a)
E

n
g

in
e

 p
a

rts –
 stu

ffin
g

 b
o

xe
s, cro

ss h
e

a
d

s, E
cce

n
trics, P

e
tro

l E
n

g
in

e
connecting rod, piston assem

bly.
b)

O
ther m

achine parts -  S
crew

s jacks, M
achine V

ices  P
lum

m
er block, Tailstock.

c)
V

alves : S
team

 stop valve, spring loaded safety valve, feed check valve and
air cock.

N
O

T
E

 :
F

irst angle projection to be adopted. T
he student should be able to provide

w
orking draw

ings of actual parts.

T
E

X
T

 B
O

O
K

 :
1.

M
achine D

raw
ing – D

haw
an, S

.C
hand P

ublications
2.

M
achine D

raw
ing –K

.L.N
arayana, P.K

annaiah &
 K

. V
enkata R

eddy / N
ew

 A
ge/

P
ublishers

R
E

F
E

R
E

N
C

E
S

:
1.

M
achine D

raw
ing – P.S

.G
ill.

2.
M

achine D
raw

ing – Luzzader
3.

M
achine D

raw
ing -  R

ajput
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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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05376) M
E

C
H

A
N

IC
S

 O
F

 S
O

L
ID

S
 A

N
D

E
L

E
C

T
R

IC
A

L
 E

N
G

IN
E

E
R

IN
G

 L
A

B

(A
) M

E
C

H
N

IC
S

 O
F

 S
O

L
ID

S
 L

A
B

1.
D

irect tension test
2.

 B
ending test on

a)
S

im
ple supported

b)
C

antilever beam
3.

Torsion test
4.

H
ardness test

a)
B

rinells hardness test
b)

R
ockw

ell hardness test
5.

Test on springs
6.

C
om

pression test on cube
7.

Im
pact test

8.
P

unch shear test

(B
)   E

L
E

C
T

R
IC

A
L

 E
N

G
IN

E
E

R
IN

G
 L

A
B

T
he follow

ing experim
ents are required to be conducted  as com

pulsory experim
ents

1.
S

w
inburne’s test on D

.C
. S

hunt m
achine. (P

redeterm
ination of efficiency of a

given D
.C

. S
hunt m

achine w
orking as m

otor and generator).
2.

O
C

 and S
C

 tests on single phase transform
er (P

redeterm
ination of efficiecy

and regulation at given pow
er factors)

3.
B

ra
ke

 te
st o

n
 3

-p
h

a
se

 In
d

u
ctio

n
 m

o
to

r (D
e

te
rm

in
a

tio
n

 o
f p

e
rfo

rm
a

n
ce

characteristics)
4.

R
egulation of alternator by S

ynchronous im
pedance m

ethod.

In addition to the above four experim
ents, any one of the experim

ents from
 the

follow
ing list is required to be conducted :

5.
S

peed control of D
.C

. S
hunt m

otor by
a)

A
rm

ature V
oltage control m

otor by
b)

F
ield flux control m

ethod

6.
B

rake test on D
.C

 S
hunt M

otor
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P
robability:  S

am
ple space and events – P

robability – T
he axiom

s of probability -
S

om
e elem

entary theorem
s - C

onditional probability – B
aye’s theorem

.

U
N

IT
-II

R
andom

 variables – D
iscrete and continuous – D

istribution – D
istribution function.

U
N

IT
-III

D
istribution - B

inom
ial, poisson and norm

al distribution – related properties.

U
N

IT
-IV

S
am

pling distribution: P
opulations and sam

ples - S
am

pling distributions of m
ean

(know
n and unknow

n) proportions, sum
s and differences.

U
N

IT
-V

E
stim

ation: P
oint estim

ation – interval estim
ation - B

ayesian estim
ation.

U
N

IT
-V

I
Test of H

ypothesis – M
eans and proportions – H

ypothesis concerning one and tw
o

m
eans            – Type I and Type II errors. O

ne tail, tw
o-tail tests.

U
N

IT
-V

II
Tests of significance – S

tudent’s t-test, F
-test, X

2 test. E
stim

ation of proportions.

U
N

IT
 –V

III
C

urve fitting:  T
he m

ethod of least squares – Inferences based on the least squares
estim

ations - C
urvilinear regression – m

ultiple regressions – correlation for univariate
and bivariate distributions.

T
E

X
T

 B
O

O
K

S
:

1.
P

robability and statistics for engineers:E
rw

in M
iller  A

nd  John E
.F

reund.
P

rentice-H
all of India P

vt. Ltd., S
ixth edition.

2.
Text book of P

robability and S
tatistics by D

r.S
hahnaz B

athul, V.G
.S

.P
ublishers

2003.

R
E

F
E

R
E

N
C

E
S

:
1.

P
robability, S

tatistics and R
andom

 P
rocesses  D

r.K
.M

urugesan &
 P.G

urusam
y

by  A
nuradha A

gencies.
2.

A
dvanced E

ngineering M
athem

atics (E
ighth edition), E

rw
in K

reyszig, John
W

iley and S
ons (A

S
IA

) P
vt. Ltd., 2001.

3.
P

robability and S
tatistics  for E

ngineers: G
.S

.S
.B

hishm
a R

ao,sitech., S
econd

edition   2005.
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S
em

ico
n

d
u

cto
r m

aterials an
d

 Ju
n

ctio
n

 d
io

d
es

C
la

ssifica
tio

n
 o

f so
lid

s, e
n

e
rg

y le
ve

ls, in
trin

sic a
n

d
 e

xtrin
sic se

m
ico

n
d

u
cto

r,

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, F
ull w

ave rectifier, R
ectifier w

ith filters.

U
N

IT
 II

B
JT

 an
d

 F
E

Ts

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 F
ield E

ffect Transistor : P
hysical

structure, principle of operation, current-voltage characteristics, JF
E

T
 configuration

as C
S

, C
D

 &
 C

G
.

U
N

IT
 III

S
C

R
 an

d
 T

h
yristo

r

P
rinciples of operation and characteristics of S

C
R

, Triggering of S
C

R
, D

iac and

Triac, T
hyristor characteristics, phase controlled half and full w

ave rectification.

U
N

IT
 IV

F
eed

b
ack A

m
p

lifiers

F
eedback 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
scillato

rs

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
 V

I

B
asic T

im
er C

ircuits, A
pplications, w

elding control, R
esistance w

elding, E
nergy

storage w
elding.

U
N

IT
 V

II

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
 V

III

8085 M
icro

p
ro

cesso
rs

B
rief overview

 of 8085’s architecture, A
 to D

 and D
 to A

 converter circuits and

applications.

T
E

X
T

 B
O

O
K

S

1.
E

lectronic D
evices and C

ircuits – J. M
illm

an and C
.C

. H
alkias, T

M
H

, 1998.

2.
Industrial E

lectronics – G
.K

. M
ithal, K

hanna P
ublications, 19 th E

dn., 2003.

R
E

F
E

R
E

N
C

E
S

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.
T

hyristors 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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U
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IT
 – I

S
tructure of M

etals : B
onds in S

olids – M
etallic bond - crystallization of m

etals, grain

and grain boundaries, effect of grain boundaries on the properties of m
etal / alloys

– determ
ination of grain size.

U
N

IT
 - II

C
onstitution of A

lloys : N
ecessity of alloying, types of solid solutions, H

um
e R

otherys

rules, interm
ediate alloy phases, and electron com

pounds.

U
N

IT
 -III

E
quilibrium

 of D
iagram

s : E
xperim

ental m
ethods of construction of equilibrium

diagram
s, Isom

orphous alloy system
s, equilibrium

 cooling and heating of alloys,

Lever rule, coring m
iscibility gaps, eutectic system

s, congruent m
elting interm

ediate

phases, peritectic reaction.  Transform
ations in the solid state – allotropy, eutectoid,

peritectoid reactions, phase rule, relationship betw
een equilibrium

 diagram
s and

properties of alloys.  S
tudy of im

portant binary phase diagram
s of C

u-N
i-, A

l-C
u, B

i-

C
d, C

u-A
n, C

us-S
n and F

e-F
e3 C

.

U
N

IT
 -IV

C
ast Irons and S

teels :  S
tructure and properties of W

hite C
ast iron, M

alleable C
ast

iron, grey cast iron, S
pheriodal graphite cast iron, A

lloy cast irons.  C
lassification of

steels, structure and properties of plan carbon steels, Low
 alloy steels, H

adfield

m
anganese steels, tool and die steels.

U
N

IT
 – V

H
eat treatm

ent of A
lloys :  E

ffect of alloying elem
ents on F

e-F
e3C

 system
, A

nnealing,

norm
alizing, H

ardening, T
T

T
 diagram

s, tem
pering , H

ardenability surface - hardening

m
ethods, A

ge hardening treatm
ent, C

ryogenic treatm
ent of alloys.

U
N

IT
 - V

I

N
on-ferrous M

etals and A
lloys : S

tructure and properties of copper and its alloys,

A
lum

inium
 and its alloys, Titanium

 and its alloys.

U
N

IT
 – V

II

C
eram

ic m
aterials : C

rystalline ceram
ics, glasses,  cerm

aets, abrasive m
aterials,

nonom
aterials – definition, properties and applications of the above.

U
N

IT
 - V

III

C
om

posite m
aterials : C

lassification of com
posites, various m

ethods of com
ponent

m
anufacture of com

posites, particle – reinforced m
aterials, fiber reinforced m

aterials,

m
etal  ceram

ic m
ixtures, m

etal – m
atrix com

posites and C
 – C

 com
posites.

T
E

X
T

 B
O

O
K

S
 :

1.
Introduction to P

hysical M
etallurgy / S

idney H
. A

vener.

2.
M

aterial science &
 M

etallurgy / K
odgire

R
E

F
E

R
E

N
C

E
S

 :

1.
S

cience of E
ngineering M

aterials / A
garw

al

2.
M

aterials S
cience / V

ijendra S
ingh

3.
elem

ents of M
aterial science / V. R

ahghavan

4.
A

n introduction to m
aterialscience / W

.g.vinas &
 H

L M
ancini

5.
M

aterial science &
 m

aterial / C
.D

.Y
esudian &

 harris S
am

uel

6.
E

ngineering M
aterials and T

heir A
pplications – R

. A
 F

linn and P
 K

 Trojan /

Jaico B
ooks.
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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.

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

 :

Text B
ook 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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rtie
s o

f flu
id

s, M
e

a
su

re
m

e
n

t o
f p

re
ssu

re
. In

tro
d

u
ctio

n
 to

 flu
id

m
echanics, static, kinem

atics and dynam
ics.

U
n

it-II
F

lu
id

 kin
e

m
a

tics: S
tre

a
m

lin
e

, p
a

th
 lin

e
 a

n
d

 stre
a

k lin
e

s a
n

d
 stre

a
m

 tu
b

e
,

classification of flow
s, steady, unsteady, uniform

, non-uniform
, lam

inar, turbulent.

R
otational and irrotational flow

s – E
quation of continuity for one, tw

o, three
dim

ensional flow
s – S

tream
 and velocity potential functions – F

low
 net analysis.

U
n

it-III
F

luid D
ynam

ics : S
urface and body forces – E

uler’s and B
ernoulli’s equations for

flow
 along a stream

 line.  M
om

entum
 equation and its applications – B

oundary
layer along a thin flat plate – S

eparation of boundary layer – D
rag and lift – F

low

m
easurem

ent by pitot tube venturim
enter and orifice m

eter.

U
n

it-IV
F

low
 through closed conduit, R

eynolds num
ber lam

inate flow
 through circular tube,

H
ydralic gradient and total energy lines, loss of head due to sudden enlargem

ent
and contraction.

U
n

it-V
Introduction : M

odes of heat transfer, M
echanism

 of heat transfer, B
asic law

s of

heat transfer.
C

onduction: F
ourier heat conduction equation, general heat condition equation,

initial and boundary conditions, conduction through hom
ogeneous slab, cylinder

and sphere.

U
n

it-V
I

C
onvection: D

im
ensional analysis, R

ayleigh and B
uckingham

 m
ethods applied to

heat transfer, N
on-dim

ensional m
em

bers in heat transfer.
B

oundary layer concept, concept of stagnant film
, R

eference tem
perature for

evaluation of fluid properties. F
orced convection of lam

inar flow
 inside ducts and

over bodies. Local and average heat transfer coefficients.

U
n

it-V
II

R
adiation: E

m
ission characteristics and law

s of B
lack body radiation.  Incident

radiation, total and M
onochrom

atic quantities. Law
s of black, W

ien, K
irchoff, Lam

bart,

S
tephan and B

oltzm
an.  H

eat exchange betw
een tw

o black bodies, concept of
shape factor, E

m
issivity.  H

eat exchange betw
een grey bodies.

U
n

it-V
IIII

H
eat E

xchangers:
C

lassification of heat exchangers – overall heat transfer C
oefficient and fouling

factor – C
oncepts of LM

T
D

 and N
T

U
 m

ethods - P
roblem

s using LM
T

D
 and N

T
U

m
ethods

T
E

X
T

 B
O

O
K

S
 :

1.
H

eat Transfer/ P
K

 N
ag

2.
F

luid M
echanics H

ydraulics and H
ydraulics M

achines M
odi &

 S
eth, S

tandard

publications,  N
ew

 D
elhi.

R
E

F
E

R
E

N
C

E
S

:
1.

H
eat Transfer / S

ukatm
e.

2.
H

eat Transfer – A
 P

ractical A
pproach – Y

unus C
engel, B

oles / T
M

H
.

3.
F

undam
entals of E

ngineering T
herm

odym
anics / M

ichael J M
oran / John W

iely
&

 S
ons

4.
E

ngineering F
luid M

echanics by K
.L.K

um
ar, S

.C
hand &

 C
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E
lem

entary treatm
ent of m

etal cutting theory – E
lem

ent of cutting process –
G

eom
etry of single point tool and angles chip form

ation and types of chips – built
up edge and its effects chip breakers.  M

echanics of orthogonal cutting –M
erchant’s

F
orce diagram

, cutting forces – cutting speeds, feed, depth of cut, tool life, coolants,
m

achinability – Tool m
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 D
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f D
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irect m
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s o
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isentropic efficiency- polytropic efficiency- pressure rise calculations

U
N

IT
 – V

II
G

as Tu
rb

in
es:  S

im
ple gas turbine plant –essential com

ponents – classification-
constant pressure open and closed cycles– Ideal cycle- actual cycle – regeneration,
inter cooling and reheating – effect on pow

er and econom
y – closed and sem

i
closed cycles – m

erits and dem
erits, com

bustion cham
bers – requirem

ents of
com

bustion cham
bers and types.

U
N

IT
 – V

III
Jet P

ro
p

u
lsio

n
:  P

rinciple of O
peration – classifications- Turbo jet engines &

 other
Je

t E
n

g
in

e
s–

–
 N

e
e

d
s a

n
d

 D
e

m
a

n
d

s o
f  T

u
rb

o
 je

t –
 S

ch
e

m
a

tic D
ia

g
ra

m
-

T
herm

odynam
ic analysis- P

erform
ance E

valuation- T
hrust, T

hrust P
ow

er and
P

ropulsion E
fficiency, T

hrust A
ugm

entation.

R
o

ckets:  A
pplications – W

orking P
rinciples – C

lassifications based on P
ropellant

Type– S
olid and Liquid propellant R

ocket E
ngines – T

hrust and E
ffective jet exit

velocity, P
ropulsive E

fficiency – S
pecific Im

pulse.

T
E

X
T

 B
O

O
K

S
:

1.
T

herm
al E

ngineering / R
ajput / Lakshm

i P
ublications

2.
G

as Turbines – G
anesan, T

M
H

R
E

F
E

R
E

N
C

E
S

:
1.

T
herm

odynam
ics and H

eat E
ngines / R

. Y
adav / C

entral B
ook D

epot
2.

G
as Turbines and P

ropulsive S
ystem

s/ P.R
. K

hajuria &
 S

.P.D
ubey /D

hanpat
R

ai P
ublucations
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(M
E

05339) K
IN

E
M

A
T

IC
S

 O
F

 M
A

C
H

IN
E

R
Y

U
N

IT
 – I

M
E

C
H

A
N

IS
M

S
 :  E

lem
ents or Links – C

lassification – R
igid Link, flexible and fluid

link – Types of kinem
atic pairs – sliding, turning, rolling, screw

 and spherical pairs
– low

er and higher pairs – closed and open pairs – constrained m
otion – com

pletely,
partially or successfully constrained and incom

pletely constrained .
M

A
C

H
IN

E
S

 :  M
echanism

 and m
achines – classification of  m

achines – kinem
atic

chain – inversion of m
echanism

 – inversion of m
echanism

 – inversions of quadric
cycle, chain – single and double slider crank chains.

U
N

IT
-II:

S
T

R
A

IG
H

T
 L

IN
E

 M
O

T
IO

N
 M

E
C

H
A

N
IS

M
S

 :  E
xact and approxim

ate copiers and
generated types – P

eaucellier, H
art and S

cott R
ussul – G

rasshopper – W
att T.

C
hebicheff and R

obert M
echanism

s and straight line m
otion, P

antograph.

U
N

IT
 – III

K
IN

E
M

A
T

IC
S

 :    V
e

lo
city a

n
d

 a
cce

le
ra

tio
n

 –
 M

o
tio

n
 o

f lin
k in

 m
a

ch
in

e
 –

D
e

te
rm

in
a

tio
n

 o
f V

e
lo

city a
n

d
 a

cce
le

ra
tio

n
 d

ia
g

ra
m

s –
 G

ra
p

h
ica

l m
e

th
o

d
 –

A
pplication of relative velocity m

ethod four bar chain.
A

n
alysis o

f M
ech

an
ism

s :  A
nalysis of slider crank chain for displacem

ent , velocity
and acceleration of slider – A

cceleration diagram
 for a given m

echanism
, K

leins
co

n
stru

ctio
n

, C
o

rio
lis a

cce
le

ra
tio

n
, d

e
te

rm
in

a
tio

n
 o

f C
o

rio
lis co

m
p

o
n

e
n

t o
f

acceleration.
P

lan
e m

o
tio

n
 o

f b
o

d
y :  Instantaneous center of rotation, centroids and axodes –

relative m
otion betw

een tw
o bodies – T

hree centres in line theorem
 – G

raphical
determ

ination of instantaneous centre, diagram
s for sim

ple m
echanism

s and
determ

ination of angular velocity of points and links.

U
N

IT
 – IV

S
T

E
E

R
IN

G
 M

ech
an

ism
s :  C

onditions for correct steering – D
avis S

teering gear,
A

ckerm
ans steering gear – velocity ratio.

H
O

O
K

E
’S

 JO
IN

T
 :  S

ingle and double H
ooke’s joint – U

niversial coupling –
application – problem

s.

U
N

IT
 – V

C
A

M
S

 :  D
efinitions of cam

 and follow
ers – their uses – Types of follow

ers and
cam

s – Term
inology – Types of follow

er m
otion  - U

niform
 velocity – S

im
ple harm

onic
m

otion and uniform
 acceleration.  M

axim
um

 velocity and m
axim

um
 acceleration

during outw
ard and return strokes in the above 3 cases.

A
n

alysis o
f m

o
tio

n
 o

f fo
llo

w
ers :  R

oller follow
er – circular cam

 w
ith straight,

concave and  convex flanks.

U
N

IT
 – V

I
H

igher pairs, friction w
heels and toothed gears – types – law

 of gearing, condition
for constant velocity ratio for transm

ission of m
otion – from

 of teeth, cycloidal and
involute profiles.  V

elocity of sliding – phenom
ena of interferences – M

ethods of
interference.
C

ondition for m
inim

um
 num

ber of teeth to avoid interference, expressions for arc of
contact and path of contact – Introduction to H

elical – B
evel and w

orm
 gearing.

U
N

IT
 – V

II
B

elt R
o

p
e an

d
 C

h
ain

 D
rives- Introduction, selection of belt drive- types of belt

drives, types of belts- m
aterial used belt drives-types of flat belt drives, velocity

ratio of belt drives, slip of belt, creep of belt, length of an open belt drive, length of
cross belt drive, ratio of driving tensions for flat belt drive, angle of contact, centrifugal
tension, m

axim
um

 tension of belt, condition for transm
ission of m

axim
um

 pow
er.

U
N

IT
 – V

III
G

E
A

R
 T

R
A

IN
S

 :  Introduction – Train value – Types – S
im

ple and reverted w
heel

train – E
picyclic gear train.  M

ethods of finding train value or velocity ratio – E
picyclic

gear trains. S
election of gear box-D

ifferential gear for an autom
obile.

T
E

X
T

 B
O

O
K

S
 :

1.
T

heory of M
achines and M

echanism
s-S

.S
.R

attan, Tata M
C

graw
 H

ill P
ublishers

2.
T

heory of M
achinesR

.s K
hurm

i &
 J.K

 G
upta

R
E

F
E

R
E

N
C

E
S

 :
1.

T
heory of M

achines by T
hom

as B
evan/ C

B
S

2.
T

heory of M
achines / R

.K
 B

ansal
3.

T
heory of M

achines S
adhu S

ingh P
earsons E

dn
4.

M
echanism

 and M
achine T

heory / JS
 R

ao and R
V

 D
ukkipati / N

ew
 A

ge
5.

T
he theory of M

achines /S
hiegley/ O

xford.
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(M
E

05164) D
E

S
IG

N
 O

F
 M

A
C

H
IN

E
 M

E
M

B
E

R
S

 - I

U
N

IT
 – I

IN
T

R
O

D
U

C
T

IO
N

 :   G
eneral considerations in the design of E

ngineering M
aterials

and their properties – selection –M
anufacturing consideration in design. Tolerances

and fits –B
IS

 codes of steels.

S
T

R
E

S
S

E
S

 IN
 M

A
C

H
IN

E
 M

E
M

B
E

R
S

 : S
im

ple stresses – C
om

bined stresses –

Torsional and bending stresses – im
pact stresses – stress strain relation – V

arious

theories of failure – factor of safety – D
esign for strength and rigidity – preferred

num
bers.  T

he concept of stiffness in tension, bending, torsion and com
bined

situations – S
tatic strength design based on fracture toughness.

U
N

IT
 – II

S
T

R
E

N
G

T
H

 O
F

 M
A

C
H

IN
E

 E
L

E
M

E
N

T
S

 :   S
tress concentration – T

heoretical

stress C
oncentration factor – F

atigue stress concentration factor notch sensitivity

– D
esign for fluctuating stresses – E

ndurance lim
it – E

stim
ation of E

ndurance

strength – G
oodm

an’s line – S
oderberg’s line – M

odified goodm
an’s line.

U
N

IT
 – III

R
ivited and w

elded joints – D
esign of joints w

ith initial stresses – eccentric loading

U
N

IT
 – IV

B
olted joints – D

esign of bolts w
ith pre-stresses – D

esign of joints under eccentric

loading – locking devices – both of uniform
 strength, different seals

U
N

IT
 – V

K
E

Y
S

, C
O

T
T

E
R

S
 A

N
D

 K
N

U
C

K
L

E
 JO

IN
T

S
 :

D
esign of K

eys-stresses in keys-cottered joints-spigot and socket, sleeve and cotter,

jib and cotter  joints-K
nuckle joints.

U
N

IT
 – V

I

S
H

A
F

T
S

 :  D
esign of solid and hollow

 shafts for strength and rigidity – D
esign of

shafts for com
bined bending and axial loads – S

haft sizes – B
IS

 code.  U
se of

internal and external circlips, G
askets and seals (stationary &

 rotary)

U
N

IT
 – V

II

S
H

A
F

T
 C

O
U

P
L

IN
G

 : R
igid couplings – M

uff, S
plit m

uff and F
lange couplings.

F
lexible couplings – F

lange coupling (M
odified).

U
N

IT
 – V

III

M
ech

an
ical S

p
rin

g
s:

S
tresses and deflections of helical springs – E

xtension -com
pression springs –

S
prings for fatigue loading – natural frequency of helical springs – E

nergy storage

capacity – helical torsion springs – C
o-axial springs, leaf springs.

N
O

T
E

 :  D
esign D

ata books are not perm
itted in the E

xam
inations.  T

he design

m
ust not only satisfy strength criteria but also rigidity criteria.

T
E

X
T

 B
O

O
K

S
 :

1.
D

r P. K
annaiah S

citech P
ublishers

2.
M

achine D
esign / S

oundararaja M
urthy and shanm

ugam

R
E

F
E

R
E

N
C

E
S

 :

1.
D

esign of M
achine E

lem
ents / V

.M
. F

aires

2.
M

achine design / S
chaum

 S
eries.

3.
M

achine design – P
andya &

 shah.



2005-2006
2005-2006

33

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
 (A

.P.)
III Y

ear B
.Tech

. M
P

 I-S
E

M
T

    P
   C

 4+1   0    4

(M
E

05396) M
E

T
R

O
L

O
G

Y
 &

 Q
U
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O
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R
O

L

U
N

IT
 – I

S
ystem

s o
f lim

its an
d

 fits :  Introduction, norm
al size, tolerance lim

its, deviations,
allow

ance, fits and their types – unilateral and bilateral tolerance system
, hole and

shaft basis system
s – interchangeability and selective assem

bly.  Indian standard
Institution system

 – B
ritish standard system

, International S
tandard system

 for plain
ad screw

ed w
ork.

Liner m
easurem

ent Length standard, line and end standard, slip gauges – calibration
of the slip gauges, D

ial indicator, m
icrom

eters.

U
N

IT
 – II

M
E

A
S

U
R

E
M

E
N

T
 O

F
 A

N
G

L
E

S
 A

N
D

 TA
P

E
R

S
 :  D

ifferent m
ethods – B

evel protractor
– angle slip gauges – spirit levels – sine bar – S

ine plate, rollers and spheres used
to determ

ine the tapers.
L

IM
IT

 G
A

U
G

E
S

 :  Taylors principle – D
esign of go and N

o go gauges, plug ring,
snap, gap, taper, profile and position gauges.
O

P
T

IC
A

L
 M

E
A

S
U

R
IN

G
 IN

S
T

R
U

M
E

N
T

S
 :  Tool m

aker’s m
icroscope and its uses

– collim
ators, optical projector – optical flats and their uses, interferom

eter.

U
N

IT
 – III

F
L

A
T

 S
U

R
FA

C
E

  M
E

A
S

U
R

E
M

E
N

T
 :  M

easurem
ent of flat surfaces – instrum

ents
used – straight edges – surface plates – optical flat and auto collim

ator.
S

U
R

FA
C

E
 R

O
U

G
H

N
E

S
S

 M
E

A
S

U
R

E
M

E
N

T
 :  D

iffe
re

n
ce

s b
e

tw
e

e
n

 su
rfa

ce
roughness and surface w

aviness – N
um

erical assessm
ent of surface finish – C

LA
,

R
, R

.M
.S

 V
alues – R

z  values, R
z  value, M

ethods of m
easurem

ent of surface finish
– profilograph.  Talysurf, IS

I sym
bols for indication of surface finish.

U
N

IT
 – IV

M
E

A
S

U
R

E
M

E
N

T
 T

H
R

O
U

G
H

 C
O

M
P

A
R

A
T

O
R

S
 :  C

om
parators – M

echanical,
E

lectrical and E
lectronic C

om
parators, pneum

atic com
parators and their uses in

m
ass production.

S
C

R
E

W
 T

H
R

E
A

D
 M

E
A

S
U

R
E

M
E

N
T

 :  E
lem

ent of m
easurem

ent – errors in screw
threads – m

easurem
ent of effective diam

eter, angle of thread and thread pitch,
profile thread gauges.

U
N

IT
 -V

M
achine Tool A

lignm
ent Tests: R

equirem
ents of M

achine Tool A
lignm

ent Tests,
A

lignm
ent tests on lathe, m

illing, drilling m
achine tools.. P

reparation of acceptance
charts.

U
N

IT
- V

I
G

E
A

R
 M

E
A

S
U

R
E

M
E

N
T:  G

e
a

r m
e

a
su

rin
g

 in
stru

m
e

n
ts, G

e
a

r to
o

th
 p

ro
file

m
easurem

ent. M
easurem

ent of diam
eter, pitch pressure angle and tooth thickness.

C
o

o
rd

in
ate M

easu
rin

g
 M

ach
in

es: Types of C
M

M
, R

ole of C
M

M
, and A

pplications
of C

M
M

.

U
N

IT
 – V

II
Q

u
ality co

n
tro

l: C
oncept of Q

uality, values of quality, S
tatistical Q

uality C
ontrol –

M
ean and S

tandard D
eviation. P

rocess C
apability. C

apability. C
ontrol C

harts for
variables and A

ttributes X
-, R

- charts.

U
N

IT
 – V

III
A

cceptance S
am

pling P
lan. S

ingle, D
ouble and S

equential S
am

pling, A
Q

L, LT
P

D
<

concept of A
O

Q
L and R

ectification P
lans.

T
E

X
T

 B
O

O
K

S
 :

1.
E

ngineering M
etrology / I C

 G
upta./ D

anpath R
ai

2.
E

ngineering M
etrology / R

.K
. Jain / K

hanna P
ublishers

R
E

F
E

R
E

N
C

E
S

 :
1.

B
IS

  standards on Lim
its &

 F
its, S

urface F
inish, M

achine Tool A
lignm

ent etc.
2.

F
undam

entals of D
im

ensional  M
etrology 4e / C

onnie D
otson / T

hom
son
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S

H
E

A
T

 T
R

A
N

S
F

E
R

 L
A

B

1.
Im

pact of jet on vanes

2.
P

erform
ance test on single stage centrifugal pum

p

3.
P

erform
ance test on reciprocating pum

p

4.
P

erform
ance and S

pecific speed test on P
elton w

heel (or Turbo W
heel)

5.
P

erform
ance and specific speed test on F

rancis Turbine

6.
P

erform
ance and specific speed test on K

aplan Turbine

7.
P

erform
ance test on m

ulti stage pum
p

8.
S

uitability test on centrifugal pum
p

9.
D

rag and Lift C
oefficients of an A

erofoil m
odel.

A
ny five of the above experim

ents are to be covered.

(B
) H

E
A

T
 T

R
A

N
S

F
E

R
 L

A
B

1.
C

om
posite S

lab A
pparatus – O

verall heat transfer co-efficient.

2.
H

eat transfer through lagged pipe.

3.
H

eat Transfer through a C
oncentric S

phere

4.
T

herm
al C

onductivity of given m
etal rod.

5.
H

eat transfer in pin-fin

6.
E

xperim
ent on Transient H

eat C
onduction

7.
H

eat transfer in forced convection apparatus.

8.
H

eat transfer in natural convection

9.
E

m
issivity apparatus.

10.
S

tefan B
oltzm

an A
pparatus.
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R
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L
 L

A
B

1.
M

easurem
ent of length, height diam

eters by vernier calipers m
icrom

eters etc.

2.
M

easurem
ent of bores by internal m

icrom
eters and dial bore indicators.

3.
U

se of gear teeth, vernier calipers and checking the chordal addendum
 and

height of spur gear.

4.
M

achine tool alignm
ent of test on the lathe.

5.
M

achine tool alignm
ent test on m

illing m
achine.

6.
Tool m

akers m
icroscope and its application

7.
A

ngle and taper m
easurem

ent by B
evel protractor, S

ine bars, etc.

8.
U

se of spirit level in finding the flatness of surface plate.

9.
T

hread m
easurem

ent by tool m
akers M

icroscope / tw
o w

ire, there w
ire m

ethod.

10.
S

urface roughness m
easurem

ent by Taly S
urf.l

11.
M

ean &
 S

tander D
eviation of Turned C

om
ponents (atleast 30 specim

en are
to be turned keeping all m

achining param
eters constant)

12.
M

ean &
 S

tander D
eviation of D

rilled C
om

ponents (atleast 30 specim
en are to

be D
rilled keeping all m

achining param
eters constant)

13.
P

rocess capability studies of lathe m
achine using results secured from

 exercise
11.

14.
P

rocess capability studies of drilling m
achine using results secured from

exercise.
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D
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S
T

R
IA

L
 M

A
N

A
G

E
M

E
N

T

U
N

IT
 I :

C
oncepts of M

anagem
ent and O

rganisation – F
unctions of M

anagem
ent – E

volution
of M

anagem
ent T

hought : Taylor’s S
cientific M

anagem
ent, F

ayol’s P
rinciples of

M
anagem

ent, D
ouglas M

c-G
regor’s T

heory X
 and T

heory Y, M
ayo’s H

aw
thorne

E
xperim

ents, H
ertzberg’s Tw

o F
actor T

heory of M
otivation, M

aslow
’s H

ierarchy of
H

um
an N

eeds – S
ystem

s A
pproach to M

anagem
ent.

U
N

IT
 II:

D
esigning O

rganisational S
tructures: B

asic concepts related to O
rganisation -

D
epartm

entation and D
ecentralisation, Types of m

echanistic and organic structures
o

f o
rg

a
n

isa
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
rganisation,

C
ellular O

rganisation, team
 structure, boundaryless organization, inverted pyram

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

erits, dem
erits and

suitability.

U
N

IT
 III:

P
lant location, definition, factors affecting the plant location, com

parison of rural
and urban sites-m

ethods for selection of plant- M
atrix approach.

P
lant Layout – definition, objectives, types of production, types of plant layout –

various data analyzing form
s-travel chart.

U
N

IT
 IV

:
W

ork study -  D
efinition, objectives, m

ethod study -  definition, objectives, steps
involved- various types of associated charts-difference betw

een m
icrom

otion and
m

em
om

otion  studies.
W

ork m
easurem

ent- definition, tim
e study, steps involved-equipm

ent, different
m

ethods of perform
ance rating- allow

ances, standard tim
e calculation.

W
ork S

am
pling – definition, steps involved, standard tim

e calculations, differences
w

ith tim
e study.

U
N

IT
 V

:
M

aterials M
anagem

ent-O
bjectives, Inventory – functions, types, associated costs,

inventory classification techniques-A
B

C
 and V

E
D

 analysis. Inventory C
ontrol

S
ystem

s-C
ontinuous review

 system
-periodical review

 system
. S

tores M
anagem

ent
and S

tores R
ecords. P

urchase m
anagem

ent, duties of purchase of m
anager,

associated form
s.

U
N

IT
 V

I :
Introduction to P

E
R

T
 / C

P
M

 : P
roject m

anagem
ent, netw

ork m
odeling-probabilistic

m
odel, various types of activity tim

es estim
ation-program

m
e evaluation review

techniques- C
ritical P

ath-probability of com
pleting the project, determ

inistic m
odel,

critical path m
ethod (C

P
M

)-critical path calculation-crashing of sim
ple of  netw

orks.

U
N

IT
 V

II:
Inspection and quality control, types of inspections- S

tatistical Q
uality C

ontrol-
techniques-variables and attributes-assignable and non assignable  causes- variable
control charts, X

  and R
 charts, attributes control charts, p charts and c charts.

A
cceptance  sam

pling plan- single sam
pling and double sam

pling plans-O
C

 curves.
Introduction to T

Q
M

-Q
uality C

ircles, IS
O

 9000 series procedures.

U
N

IT
 V

III:
Introduction to H

um
an R

esource M
anagem

ent, F
unctions of H

R
M

, Job E
valuation,

different types of evaluation m
ethods. Job description,  M

erit R
ating.- difference

w
ith job evaluation, different m

ethods of m
erit ratings, w

age incentives, different
types of w

age incentive schem
es.

M
arketing, m

arketing vs selling, m
arketing m

ix, product life cycle.

T
E

X
T

 B
O

O
K

S
:

1.
R

avishankar,  Industrial E
ngineering and M

anagem
ent, G

algotia, 2004.
2.

A
m

rine, M
anufacturing O

rganization and M
anagem

ent, P
earson, 2 nd E

dition,
2004.

R
E

F
E

R
E

N
C

E
S

:
1.

S
toner, F

reem
an, G

ilbert, M
anagem

ent, 6 th E
d, P

earson E
ducation, N

ew
 D

elhi,
2005.

2.
P

anner S
elvam

, P
roduction and O

perations M
anagem

ent, P
H

I, 2004.
3.

D
r. C

. N
a

d
h

a
 M

u
n

i R
e

d
d

y a
n

d
 D

r. K
. V

ija
ya

 K
u

m
a

r R
e

d
d

y, R
e

lia
b

ility
E

ngineering &
 Q

uality E
ngineering, G

algotia P
ublications, P

vt., Lim
ited.

4.
R

alph M
 B

arnes, M
otion and Tim

e S
tudies, John W

iley and S
ons, 2004.

5.
C

hase, Jacobs, A
quilano, O

perations M
anagem

ent,  T
M

H
 10 th E

dition, 2003.
6.

L.S
.S

rinath, P
E

R
T

 / C
P

M
, affiliate E

ast-W
est P

ress, N
ew

 D
elhi, 2000.

7.
G

ary D
essler, H

um
an R

esource M
anagem

ent, P
earson E

ducation A
sia, 2002.

8.
P

hillip K
otler, M

arketing M
anagem

ent, P
earson, 2004.

9.
Industrial E

ngineering and M
anagem

ent O
.P. K

hanna  D
hanpat R

ai
10.

A
.R

.A
ryasri, M

anagem
ent S

cience for JN
T

U
 (B

.Tech), Tata M
vG

raw
-H

ill, 2002.
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Y
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A
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S
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 M

A
C

H
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R

Y

U
N

IT
 – I

P
R

E
C

E
S

S
IO

N
 : G

yroscopes, effect of precession m
otion on the stability of m

oving

vehicles such as m
otor car, m

otor cycle, aero planes and ships.

static   and   dynam
ic   force   analysis   of   planar   m

echanism
s.

U
N

IT
 – II

F
R

IC
T

IO
N

 :  Inclined plane, friction of screw
 and nuts, pivot and collar, uniform

pressure, uniform
 w

ear, friction circle and friction axis : lubricated surfaces, boundary

friction, film
 lubrication, clutches.

U
N

IT
 –III:

C
lu

tch
es: F

riction clutches- S
ingle D

isc or plate clutch, M
ultiple D

isc C
lutch, C

one

C
lutch, C

entrifugal C
lutch.

B
R

A
K

E
S

 A
N

D
 D

Y
N

A
M

O
M

E
T

E
R

S
 :  S

im
ple block brakes, internal expanding brake,

band brake of vehicle.  D
ynam

om
eters – absorption and transm

ission types.

G
eneral description and m

ethods of operations.

U
N

IT
 – IV

T
U

R
N

IN
G

  M
O

M
E

N
T

 D
IA

G
R

A
M

 A
N

D
  F

LY
  W

H
E

E
L

S
 :   Turning m

om
ent – Inertia

Torque connecting rod angular velocity and acceleration, crank effort and torque

diagram
s – F

luctuation of energy – F
ly w

heels and their design.

U
N

IT
-V

:

G
O

V
E

R
N

E
R

S
 :  W

att, P
orter and P

roell governors.  S
pring loaded governors –

H
artnell and hartung w

ith auxiliary springs.  S
ensitiveness, isochronism

 and hunting.

U
N

IT
 – V

I

B
A

L
A

N
C

IN
G

 :  B
alancing of rotating m

asses  S
ingle and m

ultiple – single and

different planes.

U
N

IT
 –V

II:

B
alan

cin
g

 o
f R

ecip
ro

catin
g

 M
asses: P

rim
ary, S

econdary, and higher balancing

of reciprocating m
asses.  A

nalytical and graphical m
ethods.  U

nbalanced forces

and couples – exam
ination of “V

” m
ulti cylinder in line and radial engines for prim

ary

and secondary balancing, locom
otive balancing – H

am
m

er blow
, S

w
aying couple,

variation of tractive efforts.

U
N

IT
 – V

III

V
IB

R
A

T
IO

N
:  F

ree V
ibration of m

ass attached to vertical spring – oscillation of

pendulum
s, centers of oscillation and suspension.  Transverse loads, vibrations of

beam
s w

ith concentrated and distributed loads.  D
unkerly’s m

ethods, R
aleigh’s

m
ethod.  W

hirling of shafts, critical speeds, torsional vibrations, tw
o and three rotor

system
s.  S

im
ple problem

s on forced dam
ped vibration  V

ibration Isolation &

Transm
issibility

T
E

X
T

 B
O

O
K

S
 :

1.
T

heory of M
achines / S

.S
 R

atan/ M
c. G

raw
 H

ill P
ubl.

2.
T

heory of M
achines / Jagadish Lal &

 J.M
.S

hah / M
etropolitan

R
E

F
E

R
E

N
C

E
S

 :

1.
M

echanism
 and M

achine T
heory / JS

 R
ao and R

V
 D

ukkipati / N
ew

 A
ge

2.
T

he T
heory of M

achines T
hrough S

olved E
xam

ple / JS
 R

ao / N
ew

 A
ge

3.
T

heory of M
achines / S

hiegly / M
G

H

4.
T

heory of M
achines / T

hom
as B

evan / C
B

S
 P

ublishers
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 4+1   0    4

(M
E

05165) D
E

S
IG

N
 O

F
 M

A
C

H
IN

E
 M

E
M

B
E

R
S

 –II

U
N

IT
 – I

B
E

A
R

IN
G

S
 :  Types of Journal bearings – Lubrication – B

earing M
odulus – F

ull

and partial bearings – C
learance ratio – H

eat dissipation of bearings, bearing

m
aterials – journal bearing design – B

all and roller bearings – S
tatic loading of ball

&
 roller bearings, B

earing life.

U
N

IT
 – II

E
N

G
IN

E
 PA

R
T

S
 :

C
onnecting R

od :  T
hrust in connecting rod – stress due to w

hipping action on

connecting rod ends – C
ranks and C

rank shafts, strength and proportions of over

hung and center cranks – C
rank pins, C

rank shafts.

U
N

IT
 –III

P
istons, F

orces acting on piston – C
onstruction D

esign and proportions of piston.,

C
ylinder, C

ylinder liners,

U
N

IT
 – IV

D
esign of curved beam

s: introduction, stresses in curved beam
s, E

xpression for

radius of neutral axis for rectangular, circular, trapezoidal and T
-S

ection. D
esign

of crane hooks, C
 –clam

ps.

U
N

IT
 – V

P
O

W
E

R
 T

R
A

N
S

M
IS

S
IO

N
S

 S
Y

S
T

E
M

S
, P

U
L

L
E

Y
S

 :  Transm
ission of pow

er by

B
elt and R

ope drives , Transm
ission efficiencies, B

elts – F
lat and V

 types – R
opes

- pulleys for belt and rope drives, M
aterials, C

hain drives

U
N

IT
 – V

I

S
P

U
R

 &
 H

E
L

IC
A

L
 G

E
A

R
 D

R
IV

E
S

: S
pur gears&

 H
elical gears – Load concentration

factor – D
ynam

ic load factor.  S
urface com

pressive strength – B
ending strength –

D
esign analysis of spur gears – E

stim
ation of centre distance,  m

odule and face

w
idth, check for plastic deform

ation. C
heck for dynam

ic and w
ear considerations.

U
N

IT
 – V

II

D
esig

n
 o

f p
o

w
er screw

s: design of screw
, S

quare A
C

M
E

 , B
uttress,  design of

nut, com
pound screw

, differential screw
, ball screw

- possible failures.

U
N

IT
 – V

III

M
achine Tool E

lem
ents: D

esign of beds, slide w
ays, spindles- m

aterial selection,

design of strength and rigidity of parts.

N
O

T
E

 :    D
esign D

ata B
ook P

erm
itted

D
esign of all com

ponents should include design for strength and rigidity apart from

engineering perform
ance requirem

ents.

T
E

X
T

 B
O

O
K

:

1.
M

achine D
esign /P.K

annaiah , scitech publications

R
E

F
E

R
E

N
C

E
S

 :

1.
M

achine D
esign / R

.N
. N

orton

2.
M

achine D
esign / S

arm
a and A

garw
al

3.
M

achine D
esign / V.V

. B
handari

4.
D

ata B
ooks : (I) P.S

.G
. C

ollege of Technology (ii) M
ahadevan

5.
M

ech. E
ngg. D

esign / JE
 S

higley
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E
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O
L

 D
E

S
IG

N
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 – I
C

utting tool m
aterials - C

utting tool m
aterials, desired  properties.  Types, m

ajor
C

onstituent, relative characteristics, latest developm
ent, IS

O
 : classification.

A
pplications, ceram

ics, cerm
ets, selection of tools for various m

etals to be cut,
properties.

U
N

IT
 - II

G
eom

etry of single point cutting tool.  Influence of each geom
etrical param

eters on
the cutting tool perform

ance.  F
actors involved in their selection.  Tool signature

and geom
etry in M

R
S

, O
R

S
, N

R
S

.  C
utting form

s and design features of H
S

S
 and

carbide tipped tools.  F
eature of high production cutting tools.  C

hipbreakers and
their types.

U
N

IT
 – III

F
orm

 tools and m
ulti point cutting  tools.

F
o

rm
 to

o
ls :  R

adial and tangentials flat and circular.  F
orm

 correction and tool
holding m

ethods.
D

rill G
eo

m
etry : V

ariation of rake and clearance angles along tips, effect and
geom

etrical param
eters on thrust and torque effect of feed rate on rake and

clearance, w
eb thinning.  Tupes of drill points, G

rinding of drills.
M

illin
g

 C
u

tters :  M
ajor types, geom

etry of peripheral, end land face m
illing cutters.

P
rofile sharpened and form

 relieved expression for m
inim

um
 num

ber  and clearance,
w

eb thinning.  Types of  drill points, G
rinding of drills.

U
N

IT
 - IV

M
illin

g
 C

u
tters : M

ajor types, geom
etry of peripheral, end land face m

illing cutters.
P

rofile sharpened and form
 relieved expression for m

inim
um

 num
ber of teeth.

D
esign features, forces and pow

er estim
ation.  G

rinding of m
illing cutters.

R
eam

ers :  Types .  G
eom

etry.  R
eam

ing allow
ance.  D

esign features tolerance
disposition.
B

ro
ach

es :  P
ull and push types.  Internal and E

xternal broaches geom
etry and

design features.  P
ull force estim

ation, K
eyw

ay.  S
pline. R

ound. S
quare broaches.

U
N

IT
 – V

P
ress to

o
ls fo

r sh
eet m

etal w
o

rkin
g

 :
B

lanking and piercing.  D
ie set elem

ents.  S
im

ple and progressive dies.  E
stim

ation
of punch load, clearances.  C

entre of pressures. S
trip layout. M

ethods of reducing
punch load.
B

en
d

in
g

 d
ies :  S

pring back and bencing allow
ance estim

ation of punch load.

U
N

IT
 – V

I
M

etal sp
in

n
in

g
 :  C

onfiguration and design features of m
etal spinning, shear form

ing
and flow

 form
ing and flow

 form
ing.

D
raw

in
g

 D
ies :  P

unch load blank size.  N
um

ber of draw
s.  M

ethods of retaining
m

etal in draw
 dies.  M

etal flow
 during draw

ing.
D

esign of m
etal form

ing dies for piercing, blanking, bending, draw
ing, spinning

and forging dies, m
aterials and treatm

ents used.

U
N

IT
 – V

II
Jig

s &
 F

ixtu
res : D

esign principles and construction features.  Locating m
ethods

associated w
ith flat C

ylindrical internal and external surfaces.  Types of locating
pins R

equirem
ents and choice of locating system

s.  R
edundant location .  fool

proofing.  S
etting blocks.  Types of clam

ping devices and their basic elem
ents.

Q
uick action clam

ps and nuts.  E
qualising and m

ultiple clam
ping pneum

atic
H

ydraulie. M
agnetic and vacuum

 clam
ping.  Types of drill jigs and their classification.

Types of jig bushes.  Jig feet.  Indexing jigs.  E
conom

ic analysis of Jigs and F
ixtures.

E
conom

ic tool life for m
inim

um
 cost m

axim
um

 production and m
ax profit rate.

U
N

IT
 – V

III
M

iscellan
eo

u
s to

o
ls :  C

am
 design for single spindle autom

atics for sim
ple

com
ponents.  Tool layout E

stim
ation of cycle.  Tim

e G
auge design : Taylor’s principle.

Lim
it gauges for holes and shafts.  E

stim
ation of lim

its on G
o and N

o G
o gauges.

F
orgoing dies :  D

raft, parting line F
ilters.  A

llow
ances, sequence in m

ultiple
im

pression forging.  F
lashing. Trim

m
ing.

P
lastic To

o
ls :  A

pplication of plastic as tooling m
aterial viz., for G

auges, surface
plates, jigs and fixtures F

orm
ing dies.

T
E

X
T

 B
O

O
K

S
 :

1.
D

onaldson, Leain and G
oold, Tool D

esign, Tata M
c G

raw
 H

ill, N
ew

 D
elhi,

1983.

2.
Tool D

esign – M
ehta

R
E

F
E

R
E

N
C

E
S

 :

1.
S

urendra K
enav and U

m
esh C

handra, P
roduction E

ngineering D
esign (Tool

D
esign) S

atyaprakashan, N
ew

 D
elhi 1994.

2.
A

m
itabha B

attacharya and Inyong H
am

, D
esign of cutting Tools.  U

se of M
etal

C
utting T

heory.  A
S

T
M

E
 publication M

ichigan U
S

A
., 1969.

3.
A

 B
hattacharya, P

rinciples of M
etal cutting, N

ew
 C

entral B
ook A

gency, C
alcutta.
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R
Y
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D
 W

E
L

D
IN

G

U
N

IT
 – I

C
A

S
T

IN
G

 :  S
teps involved in m

aking a casting – A
dvantage of casting and its

applications – Types of F
oundary – F

oundary layout – P
atterns and P

attern m
aking

– Types of patterns – M
aterials used for patterns, pattern allow

ances and their

construction.

U
N

IT
- II

M
oulding P

rocess :  D
ifferent m

oulding processes, various m
ethods of m

oulding –

m
achine m

oulding – core m
aking and types of cores – sand testing.

U
N

IT
 – III

M
eth

o
d

s o
f m

eltin
g

 :  C
rucible m

elting and cupola operation – D
efects in castings

– Types of casting processes – C
entrifugal casting, die-casting etc.  Investm

ent

casting, shell m
oulding etc.

U
N

IT
 -IV

P
rinciples of G

ating – R
equirem

ents – Types of gates, D
esign of gating system

 –

R
iser- F

unction, types of R
iser and R

iser design.

S
olidification of casting – C

oncept – S
olidification of pure m

etal – N
ucleation and

grain grow
th, casting design considerations.

U
N

IT
 – V

H
istory and developm

ent of w
elding, basic requirem

ents – classification of w
elding

process – Types of w
elds and w

elded joints – characteristics of groove and fillet

w
elds – D

esign of w
elded joints.

W
eld

in
g

 P
ro

cess : A
re w

elding, gas w
elding, forge w

elding – R
esistance w

elding,

T
herm

it w
elding, spot w

elding.

U
N

IT
 – V

I

B
raze w

elding- w
elding of plastics-A

dhesive bonding-E
conom

ics of W
elding,

W
elding costs – standard tim

e for are w
elding, gas w

elding and oxa-fuel gas cutting

standard tim
e and cost calculations.

U
N

IT
 – V

II

P
L

A
S

T
IC

S
 :   C

lassification R
aw

 m
aterials P

lastics as engineering m
aterials –

M
ethod of processing plastics – C

om
pression m

oulding, Transer m
oulding, Injection

m
oulding B

low
 m

oulding – V
accum

 form
ing.

U
N

IT
-V

III

P
O

D
E

R
 M

E
TA

L
U

R
G

Y
 :  B

asic  P
rocess – M

ethods of producing m
etal pow

ders –

m
illing – atom

isation – G
rannU

lation – R
eduction – E

lectrolytic D
eposition –

M
ethods of m

anufacturing sintered parts – F
actors determ

ing the use of pow
der

m
etallurgy – A

pplication of this process.

S
intering S

econdary operations – S
izing, C

oining and m
achining.

T
E

X
T

 B
O

O
K

S
 :

1.
W

elding E
ngineering and Technology by D

r. R
.S

. P
arm

ar

2.
M

anufacturing Technology – P.N
.R

ao

R
E

F
E

R
E

N
C

E
S

 :

1.
P

roduction Technology by H
.M

.T.

2.
P

roduction Technology by R
.K

. Jain

3.
W

elding technology by O
.P.K

hanna.

4.
P

rinciples of M
etal C

astings by H
iene &

 R
oenthal
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U
N

IT
-V

II

E
X

T
R

U
S

IO
N

: C
lassification of extrusion processes, extrusion equipm

ent.  H
ot ex-

trusion.  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
S

: R
od and w

ire draw
ing, tube draw

ing

processes, R
esidual stresses in rod, w

ire and tubes.

T
E

X
T

 B
O

O
K

:

1.
G

.E
 D

ieter:  M
echanical M

etallurgy

R
E

F
E

R
E

N
C

E
S

1.
“A

n Introduction to the principles of M
etal W

orking” by G
eoffery W

. R
ow

e.

2.
“S

heet w
orking of M

etals” by E
ary and R

eads.

3.
“M

anufacturing S
ciences” by A

m
itabh G

hosh and M
allik.

4.
“M

anufacturing Technology” by P.N
. R

ao.
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R
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B
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D
 (A

.P.)
III Y

ear B
.Tech

. M
P

 II-S
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M
T

    P
   C

4+1   0    4
(M

P
05384) M

E
TA

L
 F

O
R

M
IN

G

U
N

IT
-I

P
lasticity –True stress strain diagram

s in sim
ple tension – D

eviation from
 E

ngineer-

ing stress – S
train curves.  T

hree dim
ensional stress system

, strain tensor and

yield C
riteria of m

etals.

U
N

IT
-II

F
undam

entals of m
etal form

ing – C
lassification of form

ing processes – C
old w

ork-

ing – R
ecovery – R

ecrystallisation and grain grow
th, hot w

orking.  S
train rate ef-

fects – w
ork of plastic deform

ation.

U
N

IT
-III

F
low

 stress curves – S
uper plasticity in m

aterials – H
ot w

orking and cold w
orking

operation – R
elative m

erits and applications.

U
N

IT
-IV

S
heet m

etal w
orking: S

tandard die sets, sim
ple, com

pound, com
bination, progres-

sive and transfer dies.  P
rocess param

eters and estim
ation of loads in shearing,

bending, deep draw
ing, shear spinning operations.  M

echanical and hydraulic

presses, relative m
erits and application – constructional features and operation.

U
N

IT
-V

F
O

R
G

IN
G

:  O
pen die and closed die forging, m

achine forging, upset forging etc.,

forging loads, forging die design.  E
stim

ation of forging loads for rectangular and

cylindrical slugs.  F
orgeability Tests.  D

efects in forging, F
orging equipm

ent – con-

structional features and operation.

U
N

IT
-V

I

R
O

L
L

IN
G

: P
rinciples of rolling, P

rocess param
eters, E

stim
ation of rolling loads by

consideration of stresses.  P
rinciples of roll pass design for various product shapes.

P
rinciples of ring rolling.  P

rocessing m
aps and their applications in m

etal w
orking

operation. R
olling m

ills – T
heir constructional features and operation.



2005-2006
2005-2006

41

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
 (A

.P.)
III Y

ear B
.Tech

. M
P

 II-S
E

M
T

    P
   C

 0    3    2
(M

P
05266) F

O
U

N
D

R
Y

 A
N

D
 W

E
L

D
IN

G
 L

A
B

F
o

u
n

d
ry L

ab
 :

1.
P

attern design and m
aking for a given casting draw

ing.

2.
M

easuring properties of sand

(i)
G

reen shear strength

(ii)
G

reen com
pressor test

(iii)
D

ry shear strength

(iv)
D

ry com
pressor strength

(v)
G

reen hardness num
ber

(vi)
P

erm
eability test

(vii)G
reen fines num

ber

3.
P

reparation of m
oulds using green sand

4.
M

elting of m
etals

5.
C

asting of given part.

W
eld

in
g

 L
ab

 :

1.
A

rc w
elding (Lap and butt joints – tw

o exercises)

2.
S

pot w
elding

3.
T

IG
 w

elding

4.
P

lasm
a w

elding / B
razing

5.
P

rocess param
eters in w

elding, heat effected zone and m
echanical properties

of w
eld joint.

6.
A

rc, G
as and P

lasm
a cutting.
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P05385) M

ETA
L FO

R
M

IN
G

 A
N

D
 IN

STR
U

M
EN

TATIO
N

 LA
B

1.
D

raw
ing of true stress and true strain diagram

s from
  tensile test.

2.
B

lanking &
 P

iercing operation and study of sim
ple press tool.

3.
F

orces in blanking and piercing operations.

4.
D

esign and draw
ing of a sim

ple press tool for a certain size of blank or hole.

5.
D

esign of deep draw
ing dies.

6.
D

esign of extrusion dies.

7.
D

esign of forging dies.

8.
D

esign of R
olls.

IN
S

T
R

U
M

E
N

TA
T

IO
N

 L
A

B

1.
C

alibration of  P
ressure G

auges

2.
C

alibration of transducer for tem
perature m

easurem
ent.

3.
S

tudy and calibration of LV
D

T
  transducer for displacem

ent m
easurem

ent.

4.
C

alibration of strain gauge for tem
perature m

easurem
ent.

5.
C

alibration of therm
ocouple for tem

perature m
easurem

ent.

6.
C

alibration of capacitive transducer for angular displacem
ent.

7.
S

tu
d

y a
n

d
 ca

lib
ra

tio
n

 o
f p

h
o

to
 a

n
d

 m
a

g
n

e
tic sp

e
e

d
 p

icku
p

s fo
r th

e
m

easurem
ent of speed.

8.
C

alibration of resistance tem
perature detector for tem

perature m
easurem

ent.

R
E

F
E

R
E

N
C

E
 :

1.
M

etallography  Laboratory P
ractice / G

eorge / K
E

H
L
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A
L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
 (A

.P.)
IV

 Y
ear B

.Tech
. M

P
 I-S

E
M

T
    P

   C
4+1   0    4

(M
E

05436) O
P

E
R

A
T

IO
N

S
 R

E
S

E
A

R
C

H

U
N

IT
 – I

D
evelopm

ent – D
efinition– C

haracteristics and P
hases – T

ypes of m
odels –

operation R
esearch m

odels – applications.

A
L

L
O

C
A

T
IO

N
: Linear P

rogram
m

ing P
roblem

 F
orm

ulation – G
raphical solution –

S
im

plex m
ethod – A

rtificial variables techniques -Tw
o–phase m

ethod, B
ig-M

 m
ethod

– D
uality P

rinciple.

U
N

IT
 – II

T
R

A
N

S
P

O
R

TA
T

IO
N

 P
R

O
B

L
E

M
 – F

orm
ulation – O

ptim
al solution, unbalanced

transportation problem
 – D

egeneracy.  A
ssig

n
m

en
t p

ro
b

lem
 – F

orm
ulation –

O
ptim

al solution - V
ariants of A

ssignm
ent P

roblem
- Traveling S

alesm
an problem

.
S

E
Q

U
E

N
C

IN
G

 – Introduction – F
low

 –S
hop sequencing – n jobs through tw

o

m
achines – n jobs through three m

achines – Job shop sequencing – tw
o jobs

through ‘m
’ m

achines.

U
N

IT
 – III

R
E

P
L

A
C

E
M

E
N

T:  Introduction – R
eplacem

ent of item
s that deteriorate w

ith tim
e –

w
hen m

oney value is not counted and counted – R
eplacem

ent of item
s that fail

com
pletely, group replacem

ent.

U
N

IT
 – IV

T
H

E
O

R
Y

 O
F

 G
A

M
E

S
:  Introduction – M

inim
ax (m

axim
in) – C

riterion and optim
al

strategy – S
olution of gam

es w
ith saddle points – R

ectangular gam
es w

ithout saddle

points – 2 X
 2 gam

es – dom
inance principle  – m

 X
 2 &

 2 X
 n gam

es -graphical
m

ethod.

U
N

IT
 – V

W
A

IT
IN

G
 L

IN
E

S
:  Introduction – S

ingle C
hannel – P

oisson arrivals – exponential

service tim
es – w

ith infinite population and finite population m
odels– M

ultichannel
– P

oisson arrivals – exponential service tim
es w

ith infinite population single channel

P
oisson arrivals.

U
N

IT
 – V

I
IN

V
E

N
T

O
R

Y
:  Introduction – S

ingle item
 – D

eterm
inistic m

odels – P
urchase

inventory m
odels w

ith one price break and m
ultiple price breaks – shortages are

not allow
ed – S

tochastic m
odels – dem

and m
ay be discrete variable or continuous

variable – Instantaneous production.  Instantaneous dem
and and continuous

dem
and and no set up cost.

U
N

IT
 – V

II
D

Y
N

A
M

IC
 P

R
O

G
R

A
M

M
IN

G
:

In
tro

d
u

ctio
n

 –
 B

e
llm

a
n

’s P
rin

cip
le

 o
f o

p
tim

a
lity –

 A
p

p
lica

tio
n

s o
f d

yn
a

m
ic

p
ro

g
ra

m
m

in
g

- ca
p

ita
l b

u
d

g
e

tin
g

 p
ro

b
le

m
 –

 sh
o

rte
st p

a
th

 p
ro

b
le

m
 –

 lin
e

a
r

program
m

ing problem
.

U
N

IT
 – V

III
S

IM
U

L
A

T
IO

N
: D

efinition – Types of sim
ulation m

odels – phases of sim
ulation–

applications of sim
ulation – Inventory and Q

ueuing problem
s – A

dvantages and

D
isadvantages – S

im
ulation Languages.

T
E

X
T

 B
O

O
K

 :
1.

O
perations R

esearch / S
.D

.S
harm

a-K
edarnath.

R
E

F
E

R
E

N
C

E
S

 :
1.

O
perations R

esearch /A
.M

.N
atarajan,P.B

alasubram
ani,A

. Tam
ilarasi/P

earson

E
ducation.

2.
O

perations R
esearch:  M

ethods and P
roblem

s / M
aurice S

aseini, A
rhur Y

aspan
and Law

rence F
riedm

an

3.
O

perations R
esearch / R

.P
annerselvam

,P
H

I P
ublications.

4.
O

perations R
esearch / W

agner/ P
H

I P
ublications.

5.
O

peration R
esearch /J.K

.S
harm

a/M
acM

ilan.

6.
Introduction to O

.R
/H

iller &
 Liberm

ann (T
M

H
).

7.
O

.R
/W

ayne L.W
inston/T

hom
son B

rooks/cole

8.
Introduction to O

.R
 /Taha/P

H
I
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(M
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A

D
 / C

A
M

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
P

U
, M

em
ory types, input devices, display devices, hard copy devices,

storage devices.

U
n

it – II
C

om
puter G

raphics : R
aster scan graphics coordinate system

, database structure

for graphics m
odeling, transform

ation of geom
etry, 3D

 transform
ations, m

athem
atics

of projections, clipping, hidden surface rem
oval.

U
n

it – III
G

eom
etric m

odeling : R
equirem

ents, geom
etric m

odels, geom
etric construction

m
odels, curve representation m

ethods, surface representation m
ethods, m

odeling

facilities desired.

U
n

it – IV
D

rafting and M
odeling system

s : B
asic geom

etric com
m

ands, layers, display control

com
m

ands, editing, dim
ensioning, general facilities of U

nigraphics, solid m
odeling,

constraint based m
odeling.

U
n

it – V
N

um
erical control : N

C
, N

C
 m

odes, N
C

 elem
ents, N

C
 m

achine tools, structure of

C
N

C
 m

a
ch

in
e

 to
o

ls, fe
a

tu
re

s o
f M

a
ch

in
in

g
 ce

n
te

r, tu
rn

in
g

 ce
n

te
r, C

N
C

 P
a

rt

P
rogram

m
ing : fundam

entals, m
anual part program

m
ing m

ethods, C
om

puter A
ided

P
art P

rogram
m

ing.

U
n

it – V
I

G
roup Tech : P

art fam
ily, coding and classification, production flow

 analysis,

advantages and lim
itations, C

om
puter A

ided P
rocesses P

lanning, R
etrieval type

and G
enerative type.

U
n

it – V
II

M
aterial requirem

ent planning, m
anufacturing resources planning, D

N
C

, A
G

V
,

A
S

R
S

, F
lexible m

anufacturing system
s – F

M
S

 equipm
ent, system

 layouts, F
M

S

control.

U
n

it – V
III

C
IM

 : Integration, C
IM

 im
plem

entation, m
ajor functions in C

IM
, B

enefits of C
IM

,

Lean m
anufacturing, Just-in-tim

e.

T
E

X
T

 B
O

O
K

S
 :

1.
C

A
D

 / C
A

M
 P

rinciples and A
pplications – 2 nd edition, P.N

. R
ao, Tata M

c. G
rah

H
ill

R
E

F
E

R
E

N
C

E
S

:
1.

C
A

D
 / C

A
M

 T
heory and P

ractice / Ibrahim
 Z

eid / T
M

H

2.
C

A
D

 / C
A

M
 / C

IM
 / R

adhakrishnan and S
ubram

anian / N
ew

 A
ge

3.
P

rinciples of C
om

puter A
ided D

esign and M
anufacturing / F

arid A
m

irouche /

P
earson

4.
C

om
puter N

um
erical C

ontrol C
oncepts and program

m
ing / W

arren S
 S

eam
es

/ T
hom

son.
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E

C
H

A
T

R
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N
IC

S

U
n

it – I
IN

T
R

O
D

U
C

T
IO

N
D

efinition – Trends - C
ontrol M

ethods: S
tandalone , P

C
 B

ased ( R
eal Tim

e O
perating

S
ystem

s, G
raphical U

ser Interface , S
im

ulation ) - A
pplications: S

P
M

, R
obot, C

N
C

,
F

M
S

, C
IM

.

U
n

it – II
S

IG
N

A
L

 C
O

N
D

IT
IO

N
IN

G
Introduction – H

ardw
are - D

igital I/O
 , A

nalog input – A
D

C
 , resolution , sped channels

F
iltering N

oise using passive com
ponents –  R

esistors, capacitors - A
m

plifying
signals using O

P
 am

ps –S
oftw

are - D
igital S

ignal P
rocessing – Low

 pass , high
pass , notch filtering

U
n

it – III P
R

E
C

IS
IO

N
 M

E
C

H
A

N
IC

A
L

 S
Y

S
T

E
M

S
P

neum
atic A

ctuation S
ystem

s - E
lectro-pneum

atic A
ctuation S

ystem
s - H

ydraulic
A

ctuation S
ystem

s - E
lectro-hydraulic A

ctuation S
ystem

s - Tim
ing B

elts - B
all S

crew
and N

ut - Linear M
otion G

uides - Linear B
earings - H

arm
onic T

ransm
ission -

B
earings M

otor / D
rive S

election

U
n

it – IV
 E

L
E

C
T

R
O

N
IC

 IN
T

E
R

FA
C

E
 S

U
B

S
Y

S
T

E
M

S

T
T

L, C
M

O
S

 interfacing - S
ensor interfacing - A

ctuator interfacing – solenoids ,
m

otors Isoation schem
es- opto coupling, buffer IC

’s - P
rotection schem

es – circuit
breakers , over current sensing , resetable fuses , therm

al dissipation - P
ow

er
S

upply - B
ipolar transistors / m

osfets

U
n

it – V
 E

L
E

C
T

R
O

M
E

C
H

A
N

IC
A

L
 D

R
IV

E
S

R
elays and S

olenoids - S
tepper M

otors - D
C

 brushed m
otors - D

C
 brushless m

otors
- D

C
 servo m

otors - 4-quadrant servo drives , P
W

M
’s - P

ulse W
idth M

odulation -
V

ariable F
requency D

rives, V
ector D

rives  - D
rive S

ystem
 load calculation

U
n

it – V
I  M

IC
R

O
C

O
N

T
R

O
L

L
E

R
S

  O
V

E
R

V
IE

W

8051 M
icrocontroller , m

icro processor  structure - D
igital Interfacing - A

nalog
Interfacing - D

igital to A
nalog C

onvertors - A
nalog to D

igital C
onvertors - A

pplications

P
rogram

m
ing –A

ssem
bly , C

 ( LE
D

 B
linking , V

oltage m
easurem

ent using A
D

C
 )

U
n

it – V
II P

R
O

G
R

A
M

M
A

B
L

E
 L

O
G

IC
 C

O
N

T
R

O
L

L
E

R
S

B
asic S

tructure - P
rogram

m
ing : Ladder diagram

 - Tim
ers, Internal R

elays and
C

ounters S
hift R

egisters - M
aster and Jum

p C
ontrols - D

ata H
andling - A

nalog
input / output P

LC
 S

election - A
pplication

U
n

it – V
III P

R
O

G
R

A
M

M
A

B
L

E
 M

O
T

IO
N

 C
O

N
T

R
O

L
L

E
R

S

Introduction - S
ystem

 Transfer F
unction - Laplace transform

 and its application in
analysing differential equation of a control system

 - F
eedback D

evices :  P
osition ,

V
elocity S

ensors - O
ptical Increm

ental encoders - P
roxim

ity S
ensors : Inductive ,

C
a

p
a

citive
 , In

fra
re

d
 - C

o
n

tin
u

o
u

s a
n

d
 d

iscre
te

 p
ro

ce
sse

s - C
o

n
tro

l S
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ssociative M
em

ory (B
A

M
) A

rchitecture, B
A

M
 Training A

lgorithm
s:

S
torage and R

ecall A
lgorithm

, B
A

M
 E

nergy F
unction, P

roof of B
A

M
 S

tability T
heorem

A
rchitecture of H

opfield N
etw

ork: D
iscrete and C

ontinuous versions, S
torage and

R
ecall A

lgorithm
, S

tability A
nalysis, C

apacity of the H
opfield N

etw
ork
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S
u

m
m

a
ry a

n
d

 D
iscu

ssio
n

 o
f In

sta
n

ce
/M

e
m

o
ry B

a
se

d
 L

e
a

rn
in

g
 A

lg
o

rith
m

s,

A
pplications.

U
n

it – V
I: C

lassical &
 F

u
zzy S

ets
Introduction to classical sets - properties, O

perations and relations; F
uzzy sets,

M
em

bership, U
ncertainty, O

perations, properties, fuzzy relations, cardinalities,

m
em

bership functions.

U
N

IT
 V

II: F
u

zzy L
o

g
ic S

ystem
 C

o
m

p
o

n
en

ts
F

uzzification, M
em

bership value assignm
ent, developm

ent of rule base and decision
m

aking system
, D

efuzzification to crisp sets, D
efuzzification m

ethods.

U
N

IT
 V

III: A
p

p
licatio

n
s

N
eu

ral n
etw

o
rk ap

p
licatio

n
s: P

rocess identification, control, fault diagnosis and

load forecasting.

F
u

zzy lo
g

ic ap
p

licatio
n

s: F
uzzy logic control and F

uzzy classification.

T
E

X
T

 B
O

O
K

:
1.

N
eural N

etw
orks, F

uzzy logic, G
enetic algorithm

s: synthesis and applications
by R

ajasekharan and R
ai – P

H
I P

ublication.

2.
Introduction to A

rtificial N
eural S

ystem
s - Jacek M

. Z
uarda, Jaico P

ublishing
H

ouse, 1997.

R
E

F
E

R
E

N
C

E
S

:
1.

N
eural and F

uzzy S
ystem

s: F
oundation, A

rchitectures and A
pplications, - N

.

Y
adaiah and S

. B
api R

aju, P
earson E

ducation
2.

N
eural N

etw
orks – Jam

es A
 F

reem
an and D

avis S
kapura, P

earson, 2002.

3.
N

eural N
etw

orks – S
im

on H
ykins , P

earson E
ducation

4.
N

eural E
ngineering by C

.E
liasm

ith and C
H

.A
nderson, P

H
I

5.
N

eural N
etw

orks and F
uzzy Logic S

ystem
 by B

ork K
osk, P

H
I P

ublications.

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
 (A

.P.)
IV

 Y
ear B

.Tech
. M

P
 I-S

E
M

T
    P

   C
4+1   0    4

(M
C

05148) C
O

N
C

U
R

R
E

N
T

 E
N

G
IN

E
E

R
IN

G
(E

LE
C

T
IV

E
 – II)

U
N

IT
 – I

Introduction : D
evelopm

ent of C
oncurrent E

ngineering.  T
he m

ean and activity
concepts and principles.  E

xam
ples.

U
N

IT
 – II :

C
oncurrent E

ngineering Tools and Technologies :  C
hanges in to Technologies,

Tasks, Talents and tim
es into w

ell m
anaged resources product developm

ents.

U
N

IT
 – III :

R
esearch in E

ngineering design and m
anufacturing :  T

heory applications using
the concurrent E

ngineering concepts and P
rinciples.

U
N

IT
-IV

 :
S

im
ultaneous design and all related processes of a product.

U
N

IT
 – V

 :
T

he m
ission and vision of C

.E
. :  C

om
puter optim

ized m
anufacturing (C

O
M

).  T
he

next generation of com
puter integrated m

anufacturing (C
IM

).

U
N

IT
-V

I :
G

lobal com
petitiveness and developm

ent of high quality product. O
ffline reliability

U
N

IT
 – V

II :
M

anaging the concurrent E
ngineering:  C

ontem
porary Issues a m

odern Tools and
m

ethods.  U
se of C

om
puters and decision m

aking. R
eengineering concepts

U
N

IT
-V

III :
A

utom
ated Q

uality C
ontrol A

pplication of C
M

M
, B

asic concepts, Z
ero defect, 6

sigm
a concept, Tolerancing, E

xam
ples, D

F
M

A
, R

apid P
rototyping

T
E

X
T

 B
O

O
K

S
 :

1.
C

oncurrent E
ngineering:  Tools and Technologies for M

echanic S
ystem

s D
e-

sign – E
dw

ard, J. H
aug.

R
E

F
E

R
E

N
C

E
S

 :
1.

R
esearch in E

ngineering D
esign :  T

heory, applications, and concurrent engi-
neering : V

ol. 7, N
o. 1, 1995.

2.
M

anaging C
oncurrent E

ngineering. – Jon Turino.
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L

 U
N

IV
E

R
S

IT
Y

H
Y

D
E

R
A

B
A

D
 (A

.P.)
IV

 Y
ear B

.Tech
. M

P
 I-S

E
M

T
    P

   C
4+1   0    4

(M
E

05248) F
IN

IT
E

 E
L

E
M

E
N

T
 M

E
T

H
O

D
(E

lective – II)
U

N
IT – I

Introduction to Finite E
lem

ent M
ethod for solving field problem

s.  S
tress and E

quilibrium
.

B
oundary conditions.  S

train – D
isplacem

ent relations.  S
tress – strain relations.

U
N

IT – II
O

ne D
im

ensional problem
s :  Finite elem

ent m
odeling coordinates and shape functions.

P
otential E

nergy approach :  A
ssem

bly of G
lobal stiffness m

atrix and load vector.  Finite
elem

ent equations, Treatm
ent of boundary conditions, Q

uadratic shape functions.

U
N

IT – III
A

nalysis of  B
eam

s :  E
lem

ent stiffness m
atrix for tw

o node, tw
o degrees of freedom

 per
node beam

 elem
ent.

U
N

IT – IV
Finite elem

ent m
odelling of tw

o dim
ensional stress analysis w

ith constant strain triangles
and treatm

ent of boundary conditions.

U
N

IT – V
Finite elem

ent m
odelling of A

xisym
m

etric solids subjected to A
xisym

m
etric loading w

ith
triangular elem

ents.
Tw

o dim
ensional four noded isoparam

etric elem
ents and num

erical integration.

U
N

IT – V
I

S
teady state heat transfer analysis : one dim

ensional analysis of a fin and tw
o dim

ensional
analysis of thin plate.  A

nalysis of a uniform
 shaft subjected to torsion.

D
ynam

ic A
nalysis :  Form

ulation of finite elem
ent m

odel, elem
ent m

atrices, evaluation of
E

igen values and E
igen vectors for a stepped bar and a beam

.

U
N

IT – V
II

Finite elem
ent – form

ulation to 3 D
 problem

s in stress analysis, convergence requirem
ents,

U
N

IT – V
III

 M
esh generation, Techniques such as sem

i autom
atic and fully A

utom
atic M

esh generation
Techniques :  use of softw

ares such as A
N

S
Y

S
, C

A
E

F
E

M
, N

IS
A

 N
A

S
T

R
A

N
 etc.

C
om

parison of com
m

ercially available packages.

TE
X

T B
O

O
K

 :
1.

Introduction to Finite E
lem

ets in E
ngineering / C

handraputla, A
shok and B

elegundu
/ P

rentice – H
all

R
E

FE
R

E
N

C
E

S
:

1
Finite elem

ent analysis / C
.S

 .K
rishna m

urthy.
2

The Finite E
lem

ent M
ethods in E

ngineering / S
S

 R
ao / P

ergam
on.

3
A

n introduction to Finite E
lem

ent M
ethod / JN

 R
eddy / M

e G
raw

 H
ill

4
The Finite E

lem
ent M

ethod for E
ngineers – K

enneth H
. H

uebner, D
onald L. D

ew
hirst,

D
ouglas E

. S
m

ith and Ted G
. B

yrom
 / John W

iley  &
 sons (A

S
IA

) P
te Ltd.

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
 (A

.P.)
IV

 Y
ear B

.Tech
. M

P
 I-S

E
M

T
    P

   C
0   3    2

(M
E

05110) C
A

D
 / C

A
M

 L
A

B

1.D
rafting : D

evelopm
ent of part draw

ings for various com
ponents in the form

 of

orthographic and isom
etric.  R

epresentation of D
im

ensioning and tolerances

scanning and plotting.  S
tudy of script, D

X
E

 A
N

D
 IG

E
S

 F
ILE

S
.

2. P
art M

odeling :  G
eneration of various 3D

 M
odels through P

rotrusion, revolve,

shell sw
eep.  C

reation of various features.  S
tudy of parent child relation.  F

eature

based and B
oolean based m

odeling surface and A
ssem

bly M
odeling.  S

tudy of

various standard Translators.  D
esign sim

ple com
ponents.

3.
a.   D

eterm
ination of deflection and stresses in 2D

 and 3D
 trusses and beam

s.

b.
D

eterm
ination deflections com

ponent and principal and V
on-m

ises stresses

in
 p

la
n

e
 stre

sse
s in

 p
la

n
e

 stre
ss, p

la
n

e
 stra

in
 a

n
d

 A
xisym

m
e

ric

com
ponents.

c.
D

eterm
ination of stresses in 3D

 and shell structures (at least one exam
ple

in each case)

d.   E
stim

ation of natural frequencies and m
ode shapes, H

arm
onic response

of 2D
 beam

.

e.   S
tudy state heat transfer A

nalysis of plane and A
xisym

m
etric com

ponents.

4.
a)

D
evelopm

ent of process sheets for various com
ponents based on tooling

M
achines.

b)
D

evelopm
ent of m

anufacturing defects and tool m
anagem

ent system
s.

c)
S

tudy of various post processors used in N
C

 M
achines.

d)
D

evelopm
ent of N

C
 code for free from

 and sculptured surfaces using C
A

M

packages.

e)
M

achining of sim
ple com

ponents on N
C

 lathe and M
ill by transferring N

C

C
ode / from

 a C
A

M
 package.  T

hrough R
S

 232.

f)
Q

uality C
ontrol and inspection.

P
ackag

es :

U
se of A

uto C
A

D
, M

icro S
tation, C

A
T

IA
, P

ro-E
, I-D

E
A

S
, A

N
S

Y
S

, IS
A

,  C
A

E
F

E
M

,

G
ibbs C

A
M

, M
aster C

A
M

 etc,
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R
S

IT
Y

H
Y

D
E

R
A

B
A

D
 (A

.P.)
IV

 Y
ear B

.Tech
. M

P
 I-S

E
M

T
    P

   C
0   3    2

(M
E

05491) P
R

O
D

U
C

T
IO

N
 D

R
A

W
IN

G
 P

R
A

C
T

IC
E

A
N

D
 M

E
C

H
A

T
R

O
N

IC
S

 L
A

B

U
n

it – I

C
onventional representation of M

aterials – conventional representation of parts –

screw
 joints, w

elded joints, springs, gears, electrical, hydraulic and pneum
atic circuits

– m
ethods of indicating notes on draw

ings.

U
n

it – II
 L

im
its an

d
 F

its

Types of fits, exercises involving selection / interpretation of fits and estim
ation of

lim
its from

 tables.

U
n

it – III  F
o

rm
 an

d
 P

o
sitio

n
al To

leran
ces

Introduction and indication of the tolerances of from
 and position  on draw

ings,

deform
ation of runout and total runout and their indication.

U
n

it – IV
  S

u
rface ro

u
g

h
n

ess an
d

 its in
d

icatio
n

D
e

fin
itio

n
s –

 fin
ish

e
s o

b
ta

in
a

b
le

 fro
m

 va
rio

u
s m

a
n

u
fa

ctu
rin

g
 p

ro
ce

sse
s,

recom
m

ended surface roughness on m
echanical com

ponents.

U
n

it – V

H
eat treatm

ent and surface treatm
ent sym

bols  used on draw
ings.

U
n

it – V
I  D

etailed
 / P

an
t d

raw
in

g
s

D
raw

ing of pants from
 assem

bly draw
ings w

ith indications of size, tolerances,

roughness, form
 and position errors etc.

M
ech

atro
n

ics L
ab

o
rato

ry ( E
xp

erim
en

ts ) (M
E

 4131 ) 3/2

(B
)

M
E

C
H

A
T

R
O

N
IC

S
 L

A
B

1.
P

o
sitio

n
, V

e
lo

city a
n

d
 To

rq
u

e
 C

o
n

tro
l o

f D
C

 S
e

rvo
 M

o
to

r u
sin

g
 a

ctu
a

l

P
rogram

m
able M

otion C
ontroller and X

Y
 position table.

2.
P

o
in

t to
 P

o
in

t C
o

n
tro

l, L
in

e
a

r a
n

d
 C

ircu
la

r In
te

rp
o

la
tio

n
 u

sin
g

 a
ctu

a
l

P
rogram

m
able M

otion C
ontroller and X

Y
 P

osition table and its sim
ulation.

3.
P

rogram
m

able Logic C
ontroller program

m
ing in ladder Logic and F

unctional

B
lock D

iagram
 (F

B
D

), interfacing of actual P
LC

 w
ith non servo m

otor, sensors

using actual P
LC

 and S
im

ulation of the sam
e.

4.
Interfacing of sensors, electro pneum

atics and D
C

 servo m
otors using actual

P
rogram

m
able M

otion C
ontroller and  P

rogram
m

able Logic C
ontroller along

w
ith its sim

ulation.

5.
3D

 R
obotic S

im
ulation / V

irtual Lab for O
peration of 5 A

xis +
 gripper , pick and

place R
obot , in m

anual  m
ode ( Teach pendant ) and thru program

m
ing (

P
oint to P

oint , Linear and C
irclar interpolation )

6.
B

uilding C
ircuits of P

neum
atic and E

lectropneum
atic circuits, H

ydraulics and

E
lectro H

ydraulics circuits for autom
ated system

s using cross section sim
ulation

of the com
ponents.
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 II-S
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   C
4+1   0    4

(M
E

05056) A
U

TO
M

O
B

IL
E

  E
N

G
IN

E
E

R
IN

G

U
N

IT
 – I

In
tro

d
u

ctio
n

 :  C
om

ponents of four w
heeler autom

obile – chassis and body –
pow

er unit – pow
er transm

ission – rear w
heel drive, front w

heel drive, 4 w
heel drive

– types of autom
obile engines, engine construction, turbo charging and super

charging  – engine lubrication, splash and  pressure lubrication system
s, oil filters,

oil pum
ps – crank case ventilation – engine service, reboring, decarbonisation,

N
itriding of crank shaft..

U
N

IT
 – II

F
u

el S
ystem

 : S
.I. E

ngine :  F
uel supply system

s, M
echanical and electrical fuel

pum
p – filters – carburettor – types – air filters – petrol injection.

C
.I. E

n
g

in
es :  R

equirem
ents of diesel injection system

s, types of injection system
s,

fuel pum
p, nozzle, spray form

ation, injection tim
ing, testing of fuel pum

ps.

U
N

IT
 – III

C
o

o
lin

g
 S

ystem
 :  C

ooling R
equirem

ents, A
ir C

ooling, Liquid C
ooling, T

herm
o,

w
ater and F

orced C
irculation S

ystem
 – R

adiators – Types – C
ooling F

an -  w
ater

pum
p, therm

ostat, evaporating cooling – pressure sealed cooling – antifreeze

solutions.

Ig
n

itio
n

 S
yste

m
 :  F

u
n

ctio
n

 o
f a

n
 ig

n
itio

n
 syste

m
, b

a
tte

ry ig
n

itio
n

 syste
m

,
constructional features of storage, battery, auto transform

er, contact breaker points,

condenser and spark plug – M
agneto coil ignition system

, electronic ignition system
using contact breaker, electronic ignition using contact triggers – spark advance

and retard m
echanism

.

U
n

it – IV
 : E

m
issio

n
 fro

m
 A

u
to

m
o

b
ile

s –
 P

o
llu

tio
n

 sta
n

d
a

rd
s N

a
tio

n
a

l a
n

d

international – P
ollution C

ontrol – Techniques – M
ultipoint fuel injection for S

I
E

ngines. C
om

m
on rail diesel injection.

U
N

IT
 – V

E
lectrical S

ystem
 : C

harging circuit, generator, current – voltage regulator – starting

system
, bendix drive m

echanism
 solenoid sw

itch, lighting system
s, H

orn, w
iper,

fuel gauge – oil pressure gauge, engine tem
perature indicator etc.

U
N

IT
 – V

I
Tran

sm
issio

n
 S

ystem
 :  C

lutches, principle, types, cone clutch, single plate clutch,

m
ulti plate clutch, m

agnetic and centrifugal clutches, fluid fly w
heel – gear boxes,

types, sliding m
esh, construct m

esh, synchro m
esh gear boxes, epicyclic gear box

, over drive torque converter.

P
ropeller shaft – H

otch – K
iss drive, Torque tube drive, universal joint, differential

rear axles – types – w
heels and tyres.

U
N

IT
 – V

II
S

teerin
g

 S
ystem

 :  S
teering geom

etry – cam
ber, castor, king pin rake, com

bined

angle toein, center point steering.  Types of steering m
echanism

 – A
ckerm

an steering
m

echanism
, D

avis steering m
echanism

, steering gears – types, steering linkages.

U
N

IT
 – V

III
S

u
sp

en
sio

n
 S

ystem
 :  O

bjects of suspension system
s – rigid axle suspension

system
, torsion bar, shock absorber, Independent suspension system

.

B
rakin

g
 S

ystem
 :  M

echanical brake system
, H

ydraulic brake system
, M

aster

cylin
d

e
r, w

h
e

e
l cylin

d
e

r ta
n

d
e

m
 m

a
ste

r cylin
d

e
r R

e
q

u
ire

m
e

n
t o

f b
ra

ke
 flu

id
,

P
neum

atic and vacuum
 brakes.

T
E

X
T

 B
O

O
K

S
 :

1.
A

utom
otive M

echanics – V
ol. 1 &

 V
ol. 2 / K

ripal S
ing.

2.
A

utom
otive M

echanics / G
.B

.S
. N

arang

R
E

F
E

R
E

N
C

E
S

 :
1.

A
utom

otive E
ngineering / N

ew
ton S

teeds &
 G

arrett

2.
A

utom
obile E

ngineering / W
illiam

 C
rouse

3.
A

utom
otive M

echanics / H
eitner

4.
A

utom
otive E

ngines / S
rinivasan

5.
A

utom
obile E

ngineering – K
.K

. R
am

alingam
 / S

citech P
ublications (India) P

V
T.

LT
D

.
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V

E
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T
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N
A

L
 M

A
C

H
IN

IN
G

 P
R

O
C

E
S

S
E

S
(E

lective – III)

U
N

IT
 – I

IN
T

R
O

D
U

C
T

IO
N

 – N
eed for non-traditional m

achining m
ethods-C

lassification of

m
odern m

achining processes – considerations in process selection.  M
aterials.

A
pplications.

U
N

IT
 II

U
ltrasonic m

achining – E
lem

ents of the process, m
echanics of m

etal rem
oval

process param
eters, econom

ic considerations, applications and lim
itations, recent
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utom
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 p
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4.
R

obotic E
ngineering / R

ichard D
. K

lafter, P
rentice H

all
5.

R
obot A

nalysis and Intelligence / A
sada and S

low
 tim

e / W
iley Inter-S

cience
6.

Introduction to R
obotics / John J C

raig / P
earson E

du.
7.

R
obot D

ynam
ics A

nd C
ontrol – M

ark W
. S

pong and M
. V

idyasagar / John
W

iley &
 S

ons (A
S

IA
) P

te Ltd.

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
 (A

.P.)
IV

 Y
ear B

.Tech
. M

P
 II-S

E
M

T
    P

   C
4+1   0    4

(M
E

05507) R
O

B
O

T
IC

S
(E

lective – IV
)

U
N

IT
 – I

In
tro

d
u

ctio
n

:  A
utom

ation and R
obotics, C

A
D

/C
A

M
 and R

obotics – A
n over view

of R
obotics – present and future applications – classification by coordinate system

and control system
.

U
N

IT
 – II

C
o

m
p

o
n

en
ts o

f th
e In

d
u

strial R
o

b
o

tics: F
unction line diagram

 representation of
robot arm

s, com
m

on types of arm
s.  C

om
ponents, A

rchitecture, num
ber of degrees

of freedom
 – R

equirem
ents and challenges of end effectors, determ

ination of the
end effectors, com

parison of E
lectric, H

ydraulic and P
neum

atic types of locom
otion

devices.

U
N

IT
 – III

M
o

tio
n

 A
n

alysis: H
om

ogeneous transform
ations as applicable to rotation and

translation – problem
s.

U
N

IT
 – IV

M
an

ip
u

lato
r K

in
em

atics:  S
pecifications of m

atrices, D
-H

 notation joint coordinates
and w

orld coordinates  F
orw

ard and inverse kinem
atics – problem

s.

U
N

IT
 – V

D
ifferential transform

ation and m
anipulators, Jacobians – problem

s.D
ynam

ics:
Lagrange – E

uler and N
ew

ton – E
uler form

ations – P
roblem

s.

U
N

IT
 V

I
Trajectory planning and avoidance of obstacles, path planning, S

kew
 m

otion, joint
integrated m

otion – straight line m
otion – R

obot program
m

ing, languages and
softw

are packages.

U
N

IT
 V

II
R

o
b

o
t actu

ato
rs an

d
 F

eed
 b

ack co
m

p
o

n
en

ts:
A

ctuators: P
neum

atic, H
ydraulic actuators, electric &

 stepper m
otors.  F

eedback
com

ponents: position sensors – potentiom
eters, resolvers, encoders – V

elocity
sensors.



2005-2006
2005-2006

57

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
 (A

.P.)

IV
 Y

ear B
.Tech

. M
P

 II-S
E

M
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

lective-IV
)

U
N

IT
-I

Introduction, A
pplication areas of C

om
puter G

raphics, overview
 of graphics system

s,

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

 scan system
s, graphics m

onitors

and w
ork stations and input devices(p.nos 22-91 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, attributes of line (p.nos 103-130,137-150,164-172 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
-V

I

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-

b
e

ck lin
e

 clip
p

in
g

 a
lg

o
rith

m
s, S

u
th

e
rla

n
d

 –
H

o
d

g
e

m
a

n
 p

o
lyg

o
n

 clip
p

in
g

algorithm
(p.nos 237-250,257-262 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 324-332,340-343,

347-365, 515-531, 542-547 of text book-1, p.nos 473-529,721-739 of text book-2).
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