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Time: 3 hrs

Note: Answer nny FIYE {ull questions,

I a. Explain the types of framed
b. Solve the following

4x1 +xz*0.75x:=-8000

1^L4.

b.

3a.
b.
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18CSE11

Max. Marks: 100

module.

First Semester M.Tech. Degree Exa June/July 2023
Gomputational Struct echanics
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ONE futt question from each

.,;:i

method.
(10 Marks)

(10 Marks)

respect to the coordinates shown

't&. ''w.:::: )::::::1li :
Fig"Q"aft)

t::a:: ':'::]

k*,

1 of3

l't1

L

(10 Marks)

(10 N{arks)

(10 Marks)

\+4xz-0.75x.r=4000
Xr J-x:-X:=0

",,,, ''

Solve the following set of sinrultaneous
2x1 -x2 1 x3: 7; xt *2x: +x: :0,

OR
equations by Gauss elimination niethod.
3x1 + x, - Zru: -2. (lo Nxarks)

joint load.

Explain the following:
i) of superposition
i,

sysfem

q!lov"

matrix is an identity matrix.

matrix for the portal frame
(10 Marks)

trl
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:
,{,.,:,:d::t+ 
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dir::,,.. 1[!:. r'
k+ :

,tt;::::. '\:..:

Frrg.Q 3(b)

OR
continuous beam with

USe kansformation approach.

a. for the
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b. Derive the flexibility matrix for the pin joined frame sho Fig.Q.a@). As
rigidity is same for both members.

lEl

tL.

fi

matrix tiexibility method and draw5 Analyse the continuous
the BMD. Adopt

area of diagonal
E=2x105N1mm2

Q.4(b)

in Fig.Q.5 by the

::::

-x::.., 
.,n

,4 
,.

(10 Marks)

approach.

6
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1S- Q"5
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merrber to have lack of fit by 1.5mm.
AC into position. The cross sectional
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',t '

n!' 't:":;''

is looomm2

h

rems.l,,nmg

1.-

'aa11 1.

--r,llilt.n r-r11,.'..:a... ,:'

Ll vrl

Fig.
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approach.

frarne shown
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8

OR
A pin jointed frame consists of four members

forces in members using matrix stiffness metho

E:2x t0sN/m# for all members. A: 1000mm2

9 Analyze the

I8CSE11

in Fig.Q.8. Compute the
approach. Taked

?h4

members.

t P lcrrl

Lr rn

(20 Marks)

(20 Marks)

10 Analyze the pin tointed frame r

Area Ar : 1000mml
Area A::750tnm:
Area Ar:500mm2.
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b. Derirze compatibility equation in terms cf plane
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Time:3 hrs.

zzCSF,NSE12

une/July 2023

Max. Marks: 100
question from each module.

First Semester M.Tech. Degree
Matrix Methods of Stru Analysis

Note: I', Answer any FIVE full
2. M : Msrks, L: Bloom,s

Q.1 a. M L C
v,

10 L2 CO(0 Static and kinematic I
(i, Linear and Non-

;y.

b. Solve the following Gauss-Eliminationx-y't-=4-.x-4y* 10 L3 colx+ 2y+82=12

OR
Q.2 fi. Solve the s of equations by method, to obtain thefinal solution. tlrree place of

10 L3 col
x i v + 542 1 x +6y-z = 85, 6x 11

b. Solve the linear simultaneous Choleskymethod.
3x+2 ?x + 4 + 2z 8

10 L3 co1
v + +42-5

Q.3
*2

a. Show the relationship
stiffness matrix.

between and global and flexibility and 12 L2 co1

b. Find the flexibility Cantilever beam in Fig. 8 L3 col

(b) #

Q.4 a. tlexibility the Cantilever
shorvn in F ig Qa (a)

glvsn co-crdinates 10 L3 co1

.+

}..T r $i l:
*----stt

.::tl
(a)

Develop
the four

matrix of shown in Fig. a4 {h)of fi-eedom given.

b.

Fig Qa (b)

with respect to 10 L3 col

EBffiffi

questions,
level , C:

to
I 0'

t':::i&
.,,,}J

I.

'l-

11



Module - 3

Q.s Analyze the continuous beam shown in Fig. e5 by
SFD and BMD.

matrix. Draw

4Hl*r

t_s

Fig.

P U,al {" l'rd'] r .' I

tru, "fl ;,{,r*"1 "* }"x

20 L4 CO\

Q.6 rnethod. Draw SF'D and

r'" .. i if
lt:, lr i' i'i. tly\.

!-! r$\
{_

&ft

, by flexibility

L*. 8X

dlf''''
'.i:,,.:

Analyze the frame shown in l'i
BMD

l
,ir 

r4&: :
:::: , tlil

i'r' rlli

Fig. Q6

2A L4 c02

Q.7 the bearn shown in

{ "snrx

SFD

*
&
e.9

$

4

BMD and co22A L4. by stilfness

Q.8 Draw BMD and

2 of 3

Analyze the rigid iointed
SFD" Ref'er fig. Q8"

usrng

ij{'

d\
=:::11'

fl

.s.

Fis. Q8

20 L4 c02

\

22CSE/ilf
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$*. hrur
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{-.

\'11
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Module - 5
20 L4 co3BMD and

SFD

1.." I F!i!1

{t:

/::.ItrL'
d

==,"T**,.S'
t"

At:r,lyze the beam bY direct stiffness method shown
Q.e

L4 c0320
Q.10 Q10" Drawmethod shown
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USN EE13

First Semester M.Tech. De
Applied Environmental

Tirne: 3 hrs

Note: I. Answer any FII/E fuil
2. M : Marks, L: Bloamrs outcomes_

a':)'

Ie* 1 M L C
Q.1 a Explain the signif,cance chemistry field of 10environmental L2 co1

b Explain the factors the rate of reactions 10 L2 col
OR

Q.2 a. The half life o (a herbicide) is to be approximately 14days. \\rhat of thc initial
10 L1 col

remain after 100 days?

b Deri equattons fbr zero half-life periad 10 L4 co1
't

Q.3 a. Discuss the classification of colloidal systems example l0 t) co2
b. Explain tlre fbllowing potential ii) 10 L2 c02

OR
Q.4 a. Write a note o isothernrs

10 L1 co2
b. Difftrentiate hydrop hilic colloids. 10 L1 c02

Q.s
Ie*3

a. statement help of when
light

a rav of I0 L2 co3mono exponentiall y' as the concentration o frnediurn

With the aid tic diagram the concepts of spectrophotometer 10 L2 c03

a. DiscLrss

supplies.
y how iron and get into underground water 10 L2 co3

I)iscLrss the behavio
systems.

in the envronment and in engiaeered L2

Q.6

b.
10

i of2

c03

ffiffiffi
June/JulSr 2023

and Microbiology

question

Max. Marks: 100
:,,,

frow euch module.

of,.

,ij'

liactions

..aii)

of

.'- .ir

14



Module - 4
Q.7 a. Explain the determination of COD in the laborarorv. 10 L2

b. Calculate
lO0mgil-.

I-day 37'C BOD of sewage sample
Assume Kd at 20'C as 0.1.

20"C BOD is 10 L3

OR
Q.8 a. significance of fluoride ievels supplies"Explain the

10 L2 co4
b.

at 20'C. The river has a flow of
o1'-5.0mg/L Tlrc DO of'rhc river
1"0mg/L" Cornpute the DO and

v

IS

The town of municipal

and (K)
4.43 (Lo)

17360rn

of 12has\ryater a BOD5

initial lfimate BOD

waste water into the river. The

is 6.5mgil- and DO of

Q.e a, nricro organisms in theExpiain the 10 L2 cos
b. Discuss the cf algae in 10 L2 cos

Q.10 a. of diagram, exp phases ofw signif,cance of

b. Define andvirology explain 10 L1 c05

&,., 
*

''w"'

:,,ri 
f_::
:::;i

: ,il

,::::,,

;l ,,,::iiii,

:.

,ri ii- !

Ntl.

.,,e ::::"#,, :,'

".&,,,'

.:rlf

;.::::.* ..:l ,:::' lt 'q'
TLi:= ,rj;:::::, a::,:::{:-ru:.. {t$Lj. "

"1" 'rrll'ir' 
::j"i$r'':::

"tt '' 
-"'= 

""''"'
$

I
v^ :** '{i!:

:: qt:::,,

.,ri+,,,,,,,j ,*iiir:,, .,,r,

' ''"-il ,,: ''{..., .
!

.+=. *{ '*t:,,, 
"

.i:::,,.

,:::: i!r!!=

::::t!il,.

il

i-i
$i$ij =iXll

_ ()t l

c04

of 10 L3 c04

its classification.

growth 10 L2 cos

,,\

\

15
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First Semester M.Tech. Degree

z}CSENSE14

une/July 2023
ies

Max. Marks: 100

Mechanics of Deformablb

Time: 3 hrs. -,'' 
tt,,,,,"'

,,'=.,-'
Note: 1. Answer any FIW full quesrtons, choosipgWNEfull

2. M : Marks, L: Bloox's level , C: Cdwrqebuteomes.
3. Any missirg dN*muy be saitablygryned-

?4ifi4i

question from each mo dule.

I M L C
Q.1 a. Derive the differential equations of equilibrium in the case

dimensional problems in Cartesian co-ordinate systent.
of three 10 L2 col

b. At a point 'P' in a body. ox l00N/mm2, or : -50N/mmr and
o, = -50N,'rnm'- T.) = T..r: T,r = I00N,mmr. Determinc the normal.
shearing and resultant stresses on a plane. i.e.. equally inclined to all rhe
tltrcc'axes.

10 L3 co1

OR
Q.2 a. Obtain

form.
equation tor plane stress problems in Cartesian 10 L2 cor

b Tlie stateol'stress at a point in a bodyare qiven Uy o, i Ofyr, o,: r*yi
6, = f(x', I - 2y) and r,,: -3xfz. r,,: l4 {{6y-- 5xzrl it *
8(xr + 1r)1, t,,: -3xyz:. Does rhis satisty the eqr-rations ol'equitibrium in
the absence o f tbrces t Body fbrces )?

10 L3 col

Q.3 a. Explain strain invariants. il jl{gitr

'::::: '=':::

6 L2 co2

b

rnvauants,
,,

stress

y the tensor,

al and deviator stress tensor

point

principal stresses

,u,,,, t4 L3 c02

Q.4 d:,,t' the ning rectangular stress components the cross-shears areShow that of
equal.

8 L2 co2

b stress at a point with respect to x, y, z, system is given by

stress kansformation of the axes bv 45o

about the Z-axis (anti clockwise direction), the stress invariants rcmains

The

0

8

MPa " Show*thal r,by

::::::i]. ]]

2lq l

l, 6
I

120

t2 L3 co2

I of2

ffi
1,;1. 

l.'il

Morlule * 2

16



Q.s a.
D

lnvestigate whether -l
N

r0 sin 0 is a stress function. 8 L3

b.

the cylinder at inner and outer surface.

thickA ofcylinder lnner 1radius 0cm and outer
an internal of Ipressure 2MPa. Determine and hoop stresses in

5cm is subjected to t2 L3

Q.6
a

subjected

Discuss the effect of circular
rectangular plate to
evaluate the stress concentration

stress in X-direction and

the stress 20 L3 co3

Q.7 a. Expiain the membrane to a naffow section.rectanplar 8 L2 co4

b.
a torsion problern in

of the cross-section.

l(' ,o
theDerive c-Q

+
L

CX {y'
elasticity. 1S CO)v nstant, along

t2

Q.8 ci
stresswhether

IXt_
I

\Z

H -lstress function 0

IS admissible. If0 SO the

20 L3 co4

Q.e a. Explain the dif{brent of failure and rts 12 L2 co5
b

SU

ron
diameter of the

principa.l stress theory

0N/mm:,
ased on the

of 2kN ]M of 8 L3 cos

a.Q.10 the following
Factors
Strain

I L2 cos

b.

material is 125MPa. Determine in
will occur according to Trecca,s

yield
&

wtest,

oryield not"conditionsand

TIre state of s',: 70MP&, 0y: I20Mpa and

aun

t2 L3 co5

i;i:,' ''

2 ofl

I

22CSE/U\
_J

co3

\
c03

.Qn

hence

*4

equationdifferential L3 co4

OR

tanthe

function

#.'J
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une/July 2023

Max. Marks: 100

qaestion from each module.

First Semester M.Tech. Degree E
Structura! Dyna

Time:3 hrs.

Note: 1. Answer any FIi
2. M: Murks, L: B,

W.fall
loomts

lt

Module M L C

Q.1 a. Derive the differential equation of
mass system. Obtain the soiution

the free vibration of a 10 L2 col
differential equation" Sketch the

motion of the
b Consider the system as shown Ql (b).rf Kr: 2000 10 L3 col

N/m, K::3000 Nln and 500 N/m, find the InASS the

has a natural frequencv o 0

1_

L,

''::'
,,*:&.l;f

i!.
''-::a...:::

,,,i:rrl,_ :l

". {4:;,,- .

::l

"\\.. 
:::

F Q1 (b)

OR

Q.2 a. Derive the equatioii for the fiee response ol a 10 L2 co1
mass damper system, Exp (i) (ii) Overdamped

10 co2g and deri

co2Q.3

solution L4

L3

E,

a. A

uation ofb. Erplain

loading of 10

ility
Sdashpot

theVE exp

,
subjectecl to

displacement

to the

10 L1 co2wer Band

co2r the response of single 10

sub

Eb.
OR

L4StheQ.4
toof

10 L1 co2dilTerent tlpes of vibrationt.
lSO

-3

Define vl What are

co210 LItl-re concept of shear building with a neat sketch.a.Q.s
10 L4 co4b. and mode shape of the given system as

i{i

Fie. Q-s {b)

t-.-*-*r
F,v

rs

F

X' e

Determine the natural
shown in Fig. Q5 (b).

"li 
. I ofZ

GffiffiMffi

= 1500

system

a.

one.

18



22CSEN

OR
a. Derive the ssion for ortho of normal modes. t2 LI co4b. lain mode and natural

8 LI co2
Module - 4

Q.7 a. the struchrre as

$\r-r.{{*

F a

i "i:::.
L.{l- ,

Determine the natural frequencies and mode
shown in Fig.Q7 (a).

;'{n

L

ill "'*.,-r- ,3

':.;
:: ':::::!i

20 L4 co4

Q.8 a.

F

shapes for the shear
Determine the
buiJding as

liequencies and
Fig. Q8.

co4

.9 a, s method"
10 LI cosb. equation

beam to be
for free 10 L4 cos

t0 a. Stodola's
10 L1 co4
l0 L1 cos

***{<

:il::: 'r!*":::r1
,-..19r, .

i

.:

* E*$*

- r?t

3
3-&.

,'

|ri 'f

*a* {"} ..'''

,,{<r.r{*
\"*-€-,

.:;;-l!'r.fu.!''

.li?

'$-l r

h r"*l* 
::,,.,1',,..

.$,1,,'
lE:iL ''rri.*,"o &t"Jfi+

.- lis,arui"'::i l1'

i} 
"l

,.F,* d*o

t-, - l-Js

20 L4

5

of beam
Derive

)l+

0f

19



Examination, June/
Dynamies

ll questton from

22CSE/USEI5

July 2023

Max. Marks: 100

', each module.

USN

First Semester M.Tech. Degree
Structural

Time: 3 hrs.

Note: 1. Answer any FIW full
2. M : Marks, L: Bloom's

M L
10 L2 cot

C

Q.1 a.

Module
Derive the ditl-erential equation of
mass systei-n" Obtain the soiution
motion of the s

difTerentiai equation. Sketch the
the free vibration of a

b.
systenr

1500 10 L3 col

Q.2 10 colu. L2

l1 Cri
Smas Sdamper ystem.

GR
for the free

(i) Und
ed

Derive the equation of response oi a
(ii) Overdamped

g and deri co2

10 co2Q.3

b. solution 10 L4

L3a.

uatron ofErplain Cou
to the

,

10 co2

Q.4 the response of single t0 co2

L1b.

L4rb
sub

OR
hamel's

to
ve the express

of
b Define vibration isolation. What are the djfferent tlpes of r,ibration

isolation. explain any one.
10 LL co2

3

Q.s a Explain the concept cf-shear br"rilCing with a neat sketch. 10 Ii
Ll co2

h frequencies

.,.:,"1i:*,, 
' ,]"

l*-+
I

t:l

and mode shape of the given syste m as

*.r

Fig Q-s (b)

t--*-f
}d-k E:

Determine the natural
shown in Fig. Q5 (b).

10 L4 co4

I of2

ffiffi.ME
)

r'=L:::,':i:: _.i1,
iril. i ri:,rm*tr .il

l:?. tl
:; 

'::a:1-'1ul'
$

.r', 
l/il|i,,,,,,'i

t,

1.r

Lr
::::,.

?t

1 (b)

A spring mass dashpot system is sr"rbjectert to hanlonic loading of
F, sinc:,f . Derive thc exprcssion l'or displaccnrc'nt transnrissrhiliti'

Exp lai n fi al f-power B andw.ie*h inetho d.

4,.

20
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a. Derive the for normal I co4b. mode and natural co2
Q.7 a.

--*?

the structure as
Determine the natural
shown in Fig.Q7 (a).

frequencies and mode

i!\ .* &$

:.6m

-a ?,
,.i::

T' *' {s,'3(^'"'*\:' '1 '

t{
t : J ! r t:

building as sho
shapes lor the shear

Fig. Q8

Determine the

N.^ - 1ro0

liequencies and

.9 a.
10 LI co5b. equation

bearn to be
10 L4 c()s

.10 a. lain Stodola's
10 L1
10 LI cos

* *

:i:,

':ti::: :l

? rr{ l}

of modes. t2
LI

IYl * i3t*

Ni ***
.i:,,r:tri 's{-

,ti::.: tt.,i.
'.ilr,,,. ir

shape

J -j_

20 L4 co4

Q.8 a.

na, *, t, #

.{srul*

?1

k,* 6*rfnii*,
)l s-

IN

.,,1L 
:.

2A L4 co4

5

for free of bearn

co4'S

21



laa;*-
\

, tn.Tlc h e*V

1

-t M L CQ.1 a. Explain the difierent lateral stability. 10 L1 col
b.

shown in

I 20qx*4

Qi (b)

j
]r**,,

cenke for

..,. '+.a.

,::iil 'arli'

'x

Determine the po
Fig. Ql (b).

a chalaael. section
-r'f _ ':'i

.1i

4.
-l''* *

10 L2 col

Q.2 a.
ofd

aDesign Iaterally
50 KN lm The beam IS

tobeam
tbr a

at ItSbeams v
1"5 m and issr.rpported on

of
all

20 L3 co2

Q.3 a. Explain brieily lumn bending. 10 LI co2
b. buckling 10 L1 co2

f;

colunrn frame Ie ioints is 4 m high and

27 kN-m
:,15 kN-m.

250 Ninml. 'l'ake 
effective

20 L3 co2

Module * 3
Q.s a. Mention the different ines for the design of beams with openings. 10 LI co2

b. Explain force patterns of web openings"and failure
10 L1 co2

I of3

88ffiffiffiffi
USN

Time: 3 hrs.

Note: l.
2.

-t

1i::''"::l:"

Examin*fffi, June/July 2023
Stedf,€tructures

,i lii ,

Second Semester M.Tech. Degree
Advanced Design of

FIVE full questions, ONEM: Mewks, L: Bloow,s l*el , C:
Use af IS * 800-2007,
Psr4-8 and steel tahle permitted.

dun!,.4. Assume saitshle tluta

Max. Marks: 100

full questionfrom each module.

::.,,. :,,,.1'

Answer uny

BS 59s0.

T-

/

OR

iongitudinal endSi

elastic

Q.4

Factored

At
: At top of

as 0.81 along both the axes.

to the load and
Factored axial k].i

22
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20 L3 co2Q.6 Design the top chord members of a Vivendeel girder tbr the

ILry

data:
I

\

,dr*!. '{{lJ
:,':!1.:.. j1

::::1 :!:'iai*

I

E,

Factored
Factored
Factored

1,, = 410

Module - 4 .rl

5 L1 co2Q.7 n. List out advantages of cold fbrmed steel sections.

15 L2 co2

..=t --
.:":... l'

'e-

Q7 (bi. withb.

OR
a. co220 L2

.::
"+:li. a:.

,, 'i,'

a::'

ll,,t,, , 
t'

. ::i
fi

235 Nlmm2. Take E,: 2 x 105

on the column
is 4 m. Steel

section sirown in
has yield stress of

h
i.i!.:=. *
"fti, .::,

. t$r, ,:,

..\.,:""

::: 'itJi'r.
':.:]:,, , . "i.;

ir r$i[

Q.8

Module * 5
co3I L1Explain brietly active ve flve protection methods.Q.e a.

12 L1 co3b
(i) Five resistance level.
(ii) Periad of structural adequaci,
(iii) Limitingsteeltemperatrire.

Briefly thedescribe

2 of3

a.

/

iA
l" l-t',]

A 3w 2.q C 3rn

Fior rss.

o-
ag";m "

*-
I

i
I

f***0,.

., lAsm*x**$

Fig" Q7 (b).,,'1..; -

:,:,, .,,

J
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22CSE21

OR co3L210

following:
(r) Heated Perimeter (HP)

Exposed surface area to mass ratio (ksm)

theconcrete floorFot u ISMB500@86'9 kg/m beam suPPorting

Section factor(ii)
(iii)

7.

L2 co310

(i) Load ratio of five limit state'

(ii) Limiting steei temPerature'

iiiil Time ai which limiting steel temperature is attained tbr

,:lir"

l5ils'or
,,:*

i

6.9 k{m, determineFor a beam rsMBso0@8

l-L..

LL 0.67

DL 0.33

Assume Yn, = l 'o tbr DL'

b

,,,"i*.,,., '

.t

,::::ll,t

i:,,,
3 of 3

Q.10

L 1.i:,:'r.

!l''-

.sl::. i/ ':i:l

-1. tl ..

}i-1"i" '=:{* tnfl

,:, rEi:

:,

t,:::r!..,... 
{:::,:,

r'::::i 'i:
:|!E:,

,r=

nrE;a +i::

::r:. :::tai
:.1:rfu- *&

St" *t1t
{,.:::l*r -r;:j

,d.*r d"

* 
,r 

=,,,riu

*'-'

,,,"]lu '
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Time: 3 hrs.

Irtote: I. Answer any FIW full questions,
2. M : Marks, L: Bloom's leyel . C:

Max. Marks: 100

full question from each module.

Q.1
M L C

a. Mention the significance of Expiain in detail 10 L1 co1

b Determine the values
the table derived frorn
model of an activated

of the b constants using t0 L2 col
the

glven rn
experiments carried ou the CFSTR

cess without le. ::::'

Unit Influent Reactor
biomass
CMC

No substratioa substrate Coirc
S (rngll-)

0
Conc

I t2 3.8 132
2 3s0 2A 2.6 130
J 3s0 J+ 1.8 1)L
4 350 r3 123

350 t.2 119

Compute the data for (S,, * S) , (
(xs)
t_t' ( s" -sJ

th plot.

OR
Q.2 a. Indicate with

salent point,
the neat flow diagram of with 10 LI col

b. A 300mm sewer rs to 10
degree of self cleansing eq

L2 col
9 mlsec. Find

at this
as 0.0 the variations depth may be neglected.

Modu
Q.3 Describe Under what c this is provided? I{ow the 10 L1 co2volume of the basin is estimated?

b le design design a horizontal flow
.cham proposed

type gr1 t I0 L2 co2
m-

p Iant expected to treat 60 000
/day maxlmum flows. he

000rnl
average and mmrmum sewa flow

rates are 45 lda 000 m J lday resp ectlve I l'he flow through
locrty of 0

v,
ve contro lied by a proportional wer.

OR
fQ.4 a. Point out the

--) m/sec

cnteria of- screens and discuSS the o screens. 10 LI co2

I of2

.a.:'

@ffi$ffiffi

Second Semester M.Tech. Degree Examination, June/Jul y 2023
Advanced wastewater Treatment rechnorogy

350

60

types

25



0 2 4 6 8 l0 L4
Cumulative flow 0 25 50 75 100 1 140

Time 16 18 20 22
Cumulative flow 150 r60 t70 I

b The cumulative flow of wastewater a treatmentreaching
varies AS shown 1n table Determine the fo ancapacity

thefor flow variatio n.

a day
basin

t0 L2

Q.s a. With the aid of neat
biologicai contractors.

the concept offlow
10 L1 co3

b.
processdata

*
v

* Mixed s)

i)

iv)

The average operating ventional activated
plant as follows

Sewage flow 50,000* Volume of the 16,000m3+ Influert BOD :* Effluent BOD

* Etflrient

(F/M)ratlomlcroto

ed solids :

Based

period (hours)
efficiency of

* Waste

t0 L2 c03

..:.::'r OR
Q.6

^.
With the aid of explain the 10 L1 co3

b following data

- T.J

..jil

the

ratio

Determine the size of a
* Sewage flow:5 MLD
t BOT)
* BOD

Final

rate trickling 10 L2 c03

Q.7 a. factors
10 LI co4

b Write a detailed note
10 L1 co4

Q.8 Explain the removal process.enhanced biolo 10 L1 co4
t. Mention process far etTluent treatment. 10 L1 co4

Q.e a. dewatering"Explain the
10 L1 cos

b. Expiain the concept 10 LI cos
OR

Q.10 a. stabilization sludge.Explain the 10 LI co5
b Explain the of Septic tanks 10 L1 co5

* * 2 of ) * *

22CET

co2

\
\

Time

concept of Bio - tou,er-schematie

Recirculation

desired

forhigh filter

of raw sewase 250mgil
lnremoval primary

elfluent BOD

4

a.

of electro

*f,
types of sludge

26
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USN

Time

CEE2 1

100

I M L C
Q.1 a. origin pollutant stream

Explain the effect of any five
quality. 10 L1 col

b What is meant by "
the salient features o

" and "'Stream Star*dard "? What aref 10 LI co1

OR
Q.2 Discr"rss thea. lvastewater on se\ryage treatment plant. 10 L1 co1

b. lainE*p the Industrial raw waste witl.l
water

y o1'contbincd
10 L1 col

'l

Q.3 a. lndustrial survey
Discuss the step by step

10 LI co2
Explain the diftbrent methods ol' andsamp Iing gl ificance 10 L1 co2

OR
Q.4 oKYgen sas explain Reox

a With neat sketc h, expla
and Deoxygenation. 8 L1 co2

b
t2 L2 co2

Module
Q.s a. List the di

lndustrial
fS 0 removal fo disso ved0rganlc solids from

and lainexp lnmethods delai1.
10 L1 co3

tt how volume is brought about during handling ofIndustrial
bxplain

10 LI c03

OR
Q.6 a. \\'har is Neurralizario

Alkaline wastc
the different methods of Neukalizing 10 L1 co3

h. Explain Eq and Propartioning of Industrial wastewater 10 L1 c()3

I r:f2

:1

ffiffi

choosing OLrE full
Cotilse eutcomes.

uly 2023
Second

Note: 1. Answer any FIW full qaestions,
2. M : Marks, L: Bloom,s level , C:
3. Assame any wissing data

materials on

conduct

b.

any tbur

27
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Mod ule 4Q.7 a.

sof
With neai
cotton texti

flow diagram, exp
le mill wastewater

lain the treatment and
t2 L1 co4

Q.8

I)

a.

Explain
diagram.

the massive lime treatment for pulp mill waste with flow 8 L1 ca4

Explain with a flow the Tannery wastewater L1 co4

Q.e

b.

a.

wastewater
large

wirh
distillery

the neat flow sheet,
Industry. L1 c04

ule*5Write an explanatory
soil.of

cos
Explain Lolv

technique s

actiHigh vlty and also vengr thefirr wastewater treatment
application of LI cos

Q.10

b.

2. Write a
, L1 cos

b.
briefl y tire ob benet'its and

Audit.
lomethodo of Engv 72 L1 cos

:.'

.:

.*.. t=L:,, t'
,41 'iEr*, rr*'

'+i :,1,E+,

:"'
),:.

il :,.

+:, ':,i 
".,'i f,+:,

::1,.. ,l' 2 ot2

t

\

and paper

1
of

expfdin
i 'r. i!ij''

keafment for

l-
=lacontantinated

I
Iii) Criminal ancl Regulatory Liahilities,

note on

28
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Time: 3 hrs

Note:
2.

EE231

100

I M L C
Q.1 a. Explain the environmeffial cycle: and their interaction with geo-tectrnoto gy

with sketch.
10 L2 co1

b. Explain the geo-technical pagapreters governing soil-pollutant interaciion 10 L2 cor
OR

Q.2 a. Explain how failgres ofEundati-rs occurt due to pollutants. 10 L2 co1
b. Explain in detail the classification o f r,vastes. 10 L2 col

Q.3 a. Erplain the process of salb disposal of $'astes. r0 L2 col
of contaminated soils. 10 co1

Q.4 col

b. lain and L2

a. 10 L1Explain follorving
i) Adsorption and Absorption

b. Explain current practices of waste disporsal. 10 L2 co1

Q.s a. Explain by ad ditTusion help of

E lain

10 L2 c03

b 10 L2 co2

Q.6 to be aquifers'? 10

to be taken in tand fill 10 co2

L. preventive L2 co2

b. L2
sketch.

What
lain.

the hydro
lain with

lain the 10 ce]2

to
resrst

8 a. L3

a.

b.
the
the

L2
L3

Module - 4

soil- 10

10
co2
c02

to determine dielectric constant of soil.

R

lain various e characterization. c02

lain factors 10 c03

b. L2

.9 a. L2bioremediation
Module - 5

lain the LIgSS 10

10

b. L2 c03

laina.

b. of geo synthetics in engineered landfills with a neat

OR
of soil wash

of wells neat sketch. 10
10

L2
T)

c03
rrl?

:::::'

"iJune/July 2023

esch
:::: 

:ri; '

':: ,: 

"

module.

Second Semester M.Tech Degree
Environmental

llodule *

stabilization
OR

Module

,.: !

What

Q,7

10

29
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Second Semester M.Tech. Degr
Earthquake Resi

Time: 3 hrs.

Note: 1. Answer any FIVE full qaestions,
2- M : Msrks, L: Bloam's level , C:
3. Use ol'IS code 1893 is pernritted IS

22CSE:233

uly 2023

* Max. Marks: 100

full questionfrom each modale.

snrl relevant code's

M L (l
Q.1 a. Elaborate the elastic rebound plate tectonic theory. 8 L1 co1

b Explain the characteristics ol ves and surface 6 L1 co1
C. Dillbrentiate between intensity of ear-thquake.and 6 L1 co1

OR
Q.2 a. Differentiate

lateral loads
loads and underbehastructural vlor 8 L1 co1

What a

Sl"Stem?

re the ulrenlents ol e resistant structural
b

6 L1

c. in buildingdamping
6 L1

COI

col
*2

Q.3 D-V-A response and signExplain
reglons. t2 L1 co2

b. Explain st{ong motio sof 8 LI co2

OR
Q.4

t:.
F:nr, :'

specra

F 4

flo
SC

L-.-'-/ E;**o[ti-r

dead load is 10
mr- Determine

statrc anal1,sts.

itv ol Nlm: and
load of 3kNl the design

-_t

sed with athe

ads on the

stii? and

The plan and

cater to an

resrstrng

school shorvn in
of soilis iocated

ofa

encountered
Fig Q.a

lr,r,r

ar) ?la.n

zone V.
to design

20 L3 co2

I of2

ffi$ffi

+!

as earthquake.

Explain structLlres-

a.

r-
J

i
t

:l i'
i?....:iits:

:*
7f

3'5r

30



Module - 3Q.s a. Explain the structural configuration for earthquake resis
8 L2 co3

b
neat sketches

.il',

Illustrate plan irregularities and vertical irregulariti
6 L2 c03

c. Explain between soft storey and weak storey,
6 L2 c03

Q.6 a.
wails

Explain modeling concepts of infilled
8 L2 co3

b. Explain the sienderness concept of wall with neat sketches. 6 L2 c03
C. Explain the failurs pattern of strucfures with neat 6 L2 c03

le*4
Q.7 a What is ductilirl,? factars affecting d RCC building" 10 L2 co4

b.
ilingthe ductile deta columns subjected ta

Explain in detail
bending and 10 L2 co4

Dcad Ioad Live io IoadAxialloari
1 000 800 550Moment 50 100

Q.8

Fe-4

the

steel

:F-r-:= t

f 4 X50 450nmr
f,or a col

frirces. The
sidesway in

an unsupported
ns. Use M25

, subjected to
of 3m and is
concrete and

20 L3 co4

Module
Q.e a. Expiain sei and seismic

10 L2 cos
b. Explain retro

the ser$mtc ofcapacrty
techniques

any two 10 L2 cos

Q.10

rt,,L '''

wr,i.te noshort onte
Shear wall

ofConcept o ll
111 Linear

N tioh*) near
1Sanal.vs

20 L2 cos

,l'

2 of2

OR

\
22CSE,I
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Second Semester M.Tech. Degree
llVater Resources Engineeri

Time: 3 hrs.

l\iote: I
2.

3.

it'.::.:. 'r'lcEE.z4l
. :.4

Examin tpfl; JuneiJuly 2023
ng and.ilpplied Hydraulics

-. ,:: .:,t': ::::::::::: :::: :

',,,,,,.,-tl, = Max. Marks: 100

ll question fro*,,,*n"h module.

Q.2

M I M L C

Q.1 a. Write a note on : .., ', ':':

i) Water resources of the woiid, India
it National water policy

and Karnataka
,,::,,,'':::;;:, ..-' 

I 
.: ::'1' 10 L2 co1

b

a.

lain how to col

Define and 10 co1

L2

""j

sketch. L2

number of 10

hydro logic cycle with a

Raingauge stations.
Define Raingauge

OR

b ltatron. 10 L2 CO1

1

Q.3 A. Define unit hydrograph and mention its assurnptisna:

'i

4 L2 c02

b. Explain base flow separation methods. 6 L2 clo2

c. Detine Hydrograph. Explain the compo,,,1.1rrts with a fleat sketch'::"""

,:":::
10 L2 co2

Defrne flo Explain 1 and Resen,o 10A. L2 c'.02Q.4

b. graph
int'low

through a ril,er reach for which
start, of flood, the outflow

is 10m3/s

Route the following
K : 12.0hr and x :

10 L3 co2

-3
Q.s a Define Water Ha nler. Derive expression for pressule Rise due to gradual

closurc ol valv,--.
10 L3 c03

b Write a note on surge tank.
,:il

5 L2 C03

c. Water is flowing tluough a pipe of diarneter 30cm and length 200m rvith a
velocity of 2.5mls.'A valre rs provrded at the end of the pipe. If the valve is
closed in 30 seconds, find the rise the pressure take the velocity of pressure
wavc as 1500rn,s.

5 L3 c03

) @ffi

Time )., 6 t2 18 24 36 42 48 54
Inflow r0 2A 50 60 55 45 35 .!- I 2A t5
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Q.6 a. Explain Area-velocity method to measures the disc,hargg,',iir u",,,,,
10 L2 c03

b Derive an expression for discharge through 10 L3 co3

Module - 4

Q.7 a. Define the foilowing :

i) aquifbr ii) aquiclude iii) aquituge i
..::

v) specific yield..''':'1,,,,, "

5 L2 co4

b What
wells

lection of suitable site far a boreare the points to be considered 5 L2 col

c. the sources
,)water recharge

of ground water pollution.
What are the methods of 10 L3 col

OR
Q.8 a. Explain confincd and uncontincd aquifer rvith a neat 10 L2 co4

Explain the d s of open wells 10 co4b. sketch. L2

le 5

Q.e a. Define Remote sensing. Explairi different types of
serlsrng.

sensors used in remote 10 L2

b. Explain in detail on the different types of data utiiize in GIS technologies 10 L2

OR
Q.10 a. What is CIS'.' Dcscribc thc dillercnt cornponents of GIS. 10 L2 co5

b. Explain spectral propenics ol- soil. water and vegetation with a neat sketch. 10 L3 cos

cos

"' ::) 
")

:::]::::

':,, '

,.ll

2 af2

OR

\

co5
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Time:

Q.2

58242

100

Mod I M L C
Q.1 a. Explain design criteria of tall 10 LI co1

b. Explain:
i) Sequential loading
ii) Construction load.

10 L1 col
":=,"I

OR
a. Explaln

=.:. t2 Ll col
i) F ibre re concrete

High concrete
111) L concrete

b. Write a on gravity loading 8 L2 col
odule - 2-

Q.3 a. Briefly explain the wind experrment 10 L2 c"02

b Expiain eq

earthquake.
uir,alent method for lateral due to 10 L2 c:02

Q.4 z. Explain working stress and limit state 8 Ll c:a2

b A3 symmetrical building at Bhuj with the t2 L2 c:02
follow'ing data

..::::::.:.

f#1,,= J-
.5tu/

ns
height -J

T, weight of : 130kN

the total base shear and

Module - 3
What are the
buildings.

Q.s a. alTecting grourth, height and structural form of Tall 10 L2 c03

2023

module-

Second Semester M.
Desim

F.l n

Nole: 1. Answer any FIW fall qaestioxs, choostng ONE fult
2. M : Marks , L: Bloom,s level, C: Course aiitcomes.

,l

design

!;'

34
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OR
Q.6 1. Explain In-filled frame structures.

10 L2 c03
b. Explain Rigid frame structures

10 L2 c03

Module
Q.7 a. assumptlons ia nrodeling r:f tallExplain

10 L2 c03
b. Explain approxim-e modeling of

10 L2 co3

Q.8 a. Explain approxrmate accurate mcdeling of ta{l structures. 10 L2 co4
b Briefly explain of lumping.

Whaf do you nrean by
10 L2 co4

Q.e a. Explain the method of o analysis of &ames 10 L3 c05
Explain

10 L3 cos

Q.10 a. tall building.Explain creep and shrinkage
10 L3 cos

b.

..:J ''.W-

:::.#: {Y:tj:j
',: :,,#::::

IainFv-
10 cos

.i- i:ri1. ,'

:::l'

:.:

,,,,i.. t'..,'r

..::::

t:

::
...|tri:

.ii:: '11i.

b. effects.

.,1].:: ::tii.

i) EtIccr of loundation rotarion
ii) Stabiliry of rall buiidings.

:::4

L3

i:::il" r*
''tt:li. 

)tl

ili'

:iillr''

t:::.,t, "':1"
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Third r M.Tech. Degree Examination, June/July 2023
Optimization Techniques

Time: 3 hrs. ', . Max. Marks:100

Note: Answer unlt {i"VE full questions, choosing ONE full qwestion from each module.

Module-1
What is optimization? Statc six applications of optimization. (08 Marks)
State and prove the necessary condition for relatlve nrinimum of a function of a single
variable. Also state the suffit'ient condition. (12 Marks)

OR
Find the extreme points of function, (x, y): 13+3yr+3 x2fi\?+24 and deterrnine their rlaturc
also. (08 Ntarks)
Find the dirnensions of a cylindrical tin with top and bottorn made up of sheet metal to
maximize its volume such that the total surfbce area is equal to A,, = 24n. [Jse Lagrangc
method. (I2 Ntarks)

Nlqdule-2
List the applications of linear programming. (05 N,Iarks)
Find all the basic solutions correspondingito systeln of equations :

2x,+3x,-2x,-7x.*=1
xr+X:+x3+3x.,-6
X, - X: + xi + 5x. = 4. (I5l\{arks)

USN

2a

3

4a. Write the dualof the following linear
Maximize f :50xr +100x.
Subjected to 2x, + x, < I 250

2x,+5x,<1000
2x,+3x,<900

x, ( 150

Where x, > 0 and x, ) 0.
Show that the following problem has

tuIinimize f(x) = -40x, - 100x.
Subjected to constraints

10x,+5xr<2500
4x,+l0xr<2000
2x,+3xr<900

20csE322

OR
programming problem :

(05 Marks)
infinite number of solntion by sirnplex rnethod.

a.

b.

b

b.

b.

1

5

oo

!

F

o
5o
!

7n*r, 
I

CX
.! c.r

ui!
OE-)
o>,, .^

.=

-a€-

aE

="1c-X
d=

C,.a:

be
., tE

-C,,
=e

^^c.- -T;i
=?;a
U.

LJ(

;

tr€
Lc
o-
F

x, >0

xr>0

ModuIe-3
a. Describe various methods of non-linear optimization.
b. Find the minimum of f : i* - si* -20x+ 5 by cubic interpolation method.

(15 Marks)

(05 Marks)

(15 Marks)

effiffiffiffi
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6a.

8

9

10

b

OR
Differentiate between a,!"^rl:.i method and

Minimizc l'1x1 = 0.65 -l 1!, l-0.0S^,rn
[1+x ]

interval |0, 3]

Module-4
Usc Exterior pcnalt-"- function method to,

Minimize f =9xi+4xl +3x,+3x,
Subjected to, 9(x, ) = 5 -2x, < 0

9(xr)=2x'--3>0'

(05 Marks)

6 iterations in

(15 Marks)

(20 Marks)

(10 Marks)
(10 Marks)

(05 Marks)

(15 Marks)

7

a.

b.

il.
b.

a.

b.

OR
Write step by step procedure tbr cutting plane ntethod.
Write step by step proccdure for complex method.

Vlcdrrle-5
Describe geometric and dynamic programming problem.
Solve NLPP using geornetric programrriing method,
Minimize f = 7x,x,' +3x.x.,1 + 5x,rx.x, + x,x2x...

OR
Explain the types of multistage decision problem. (05 Marks)
An open cyiindrical vessel is to be constructed to transport 100 mr of a chemical from a
store to a factory. The sheet metal used for bottom cost Rs. 1000/- and that used for the
cylindricalwall costs Rs.500r- square meter. If it costs Rs.l00/- for each round trip of vessel,
flnd the ditnensions of the vessel for minimizing the transporlation cost. Assume that vessel
has no salvage upon completion of operation. (t5 Marks)

****x

2 of2

20cs8322
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To tridiagonal hence find its largest eigen value.

,
O

o
!

(-)

oL

J'

'7. v

.-J

,J,=
--
l --

t>
!e
OO

3r:

LA-
C-
c.e
o.l

-*€;
:o
>a q-
^"o

Efl-:

od
-al
O

z

!

c.

(10 Marks)

I ol3

ffi$ffiffi
USN 2OMMD11

First Semester M.Tech. Degree Examination, June/Ju ly 2023
Mathematical Methods in Engineering

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIYE full questions, chi-$b*v* ONE full questionfiew,,each modale.

Module-I
:
.tl

I a. Explain aboutt 
,i) Inherent error

ii) Rounding off error

)

iii) Iruncation error
iv) Absolute error
v) Relative and percentage error

b. A parachutist of mass 68.1 Kg jumps out

compute the velocity V prior to opening
Given that g = 9.8nlsec-, V : 0 at t : 0.

(10 Marks)

ofa stationary not air balloon. Use !I = g-!V rcrdt rn
the chute. 1'he drag coelllcient is cqual to l2.5Kg/s.
Tabulate the values of v 1br t:2(2) 14. (10 Nrarks)

OR
a' Determine the maxirnum relative error tbr ltre function F'=3x'y. +5y)2, -7x222 +3g.

Forx= y=z= landAx=-0.05.Av=0.00r andAz:0.01. 
J - ' 

,,rMarks)b' The cleflection of a strut of length '.t'with one enci (* = o) built rn and other supported ancl

rrust P, satislies tlre equatio, ++a'y=*tf - x). prove rhar rhcdx- P

RISinax ,. , \det'lectioncurve is y= ^ I 
-'-' -Icosax+I -x |w5ereal.:tonal (l,Nrarks)P( a / --*

3
Iltodule-2

a. Solve the system of equatiorir T
lq 2 141 ' r r r
r rl*, ll 14 

It^-tttttlt tl -5llx.l=l-l0llI -lt"rl I '"'ljq -s 83 l Lx,.l I rss 
I

Using Cholesky method
b. By employing the Given,s rnethod, reduce the matrix

A
2

2

I

2

ft
I

irl-rL"

(10 Marks)

2

38



4a.

h

5a.

OR
6 a. Apply Graeffe's root squaring to find the

2

(10 Marks)
(10 Marks)

(10 Marks)

Y and Z corresponding to x : 0.1. Given

(10 Marks)

: 0 squaring trice.
(10 NIarks)

lor Y at the point

b. Using Picard's

that y(0) = I

b. By employing the
x : 0.1 fbr the

method
r'

method, lind an soLu.tion

'::.

,1o v .dv
-1++ +)v=0.dx- dx

Under the

?NO

taoo

frCI o
Fie Q7(b)

5ao

= 3, Y'(0) = r$ T
1!tt::: :l

ake step length h : 0.1

(10 Marks)

7

..::::

j1' (Lz-

U9 &q-

loo0

2 of3

a

(10 Marks)

Module-4
Ilvaluate the pivotal values of the ecluation u1, = l6u*., taking Ax : I upto t: 1.25."l'he boundary conditions are u(0, t) = u(5" t) = 0, u, (x, 0) = 0 and ,1*, O1 : x2 (5 _ x).

(10 Nlarks)
Given the values of u(x, Y) on thc boundary of the square in the Fig e7(b), evaluate the
functions u(I,y) satisfying the Laptace cquation Vru=0at the pivotal point of this figure
by Gatrss - Scidal method.

OR
Solve the system of equations
x*y rz.:9
2x-3y+42:13
3x+4y r5z:40
Using Gauss - Jordan rnethod.
{,Jsing the partition method, solve the system of equations
x--y+z:l
4x*3y*z:6
3x+5y *32=4

toos
{aao

b"

39
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I -:

2OMMDl1

OR
8 a. Solve the boundary value problem ut : uxx under ions u(0, t) : u(1, t) : 0 and

h :0.2 and ., :1
2

b. Solve 25u*,: utt ot the pivotal point given u( u(5, t) i ut: (X, 0):0 and

u(x, 0) : Sinfix, 0 ( x < 1 using Schmidt

,,i1r;. ..:.

,,,,,'..iil 
- "'fl,'

(10 Marks)

(10 Marks)

(10 Marks)

by taking,h-=.,1 Compute u(x, t) lbr 0 < t < 0.1

9 a. Explain the following terms
i) Null Hlpothesis
ii) Type-Iand
iii) Level of
iv) Confidence

,r11.,,.

b. Five dice were 96 times and the number 1, 2 or 3 appearing on the face of the dice
tollows the distributiorr as fir of dice

10

{<****

''i]#:"
'"'1'*"'

..:.

.,,,,,1 *;'tt'''

1,2or3 rl'\ 4 1
-) 2 I

Frequency l7 19 35 24 B
lJ

A6
B8
C7

C t,,5-,

;,,,,,,,,,,,,4

B 6

A8
B6
c10

B
C
A

9

9
6

i o{-3

Module-5

Test the hypothesis that the data fbllow a binomial distribution Xu,,, = I I.07 for 5 d.f
(10 Marks)

OR
Following are the weekly sale records (in lakh) of three salesrnen A, B and C of a company
during l3 sale - calls.
A343
B 63 3

c734

5

.,..,4
,,,::::,

,r.. 6 5

b.
[F:, r,,. o os : 4- 10] (10 Marks)
replications, the layout being given in
the experimental yield and state your

(10 Marks)
IF:. : 4.76, Fz.6. o.os : 5. I4]

'::::::- "r{

6,0 05

0

40
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c.

First Semester M.Tech. Degree
Design of Vibration

June/Julv 2023
!

I Systems
Max. Marks:100

2OMMD12

each module.

Time: 3 hrs.

Note: Answer any FIYE full qaestions, "full

I

nu*'*o,,o'*

1a.

b.

c.

d
K = 100 N/m, C -s/m, m = 1 kg. Calculafe the decrease of amplitude from its starting
value after 3 oscillations.

methods to controlvibrations in dynamic system.

(04 Marks)

(04 Marks)

graphically" Give some examples of it
(04 Marks)

Square value, Variance and Standard
(04 Marks)

2 a. Name
b.

a.

b.

lt

,,,"''.:,-. r:'
..:::::::: :

$
3 (b)

4 a. Represent

b. write
deviations Time Function x{t)"

.lrc. A single DOF systern with natural ticquency ," = il; and damping factor ( ( ) : 0.2 is

excited by the tbrce F(

response of the system.

1t
t) = Fcos:o, t + Fcosrrt,,t + Fctlsjr,r,t . Detcnnine the nrean squarc

)"Jrr

(12 NIarks)

':::::,,, ::

Gffiffiftffi

Module-2

41



2

b.

c.

6a,

b. Show the general arrangement for
Explain briefly the

7 a. What is a noise? List
b" How a sound wave ls

modal analysis of a mechanical system.
(10 Marks)

(04 Marks)

(04 Marks)
(12 Marks)Briefiy explain

Module-4

terms of an equation.

ncl$e

8

9

10

:r

2 of?

ModuIe-3
5 a. Explain the basic features and importance of a

illustration.

vibration measurement using

instruments. Explain briefly any one

(06 Marks)'
(06 N{arks)

measuring
(08 Marks)

OR
a, Detine the tollowing with respect to sotrnd wave :

(i) Amplitude (ii) Frequency (iii) Wave length (iv) Deciblcs.

b. Write a note on liequency analysis of sounclwave'

c" Explaig briefly the working of simple sound level meter using a block diagram.

Module-5
llow iloes a continuous system ilitlbr from a discrete system in the nature of its equation ot

(04 Marks)
(06 Marks)
(10 Marks)

motion'? (06 ]Iarks)

b. Find the natural tieqr-reneies and the tree vibration solution o1'a bar fixed at one end and free

at the other. (14 Marks)

OR
Derive the wave equation tbr a unitbrm shati subjected to torsional vibrations. (10 Nrarks)

Detegnine the equarion rbr the natural Aequencies ola uniform shaft in torsional oscillations

with one end llxed ancl other end free.* 

* * * x 
(10 N{arhs)
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Time: 3 hrs

lYote: Answer any FIYE full questions, ch

n, June/July 2023

2OMMD13

Max. Marks: 100

modale.

(10 Marks)

Determine the body
(10 Marks)

(05 Marks)

(15 Marks)

First Semester M.Tech. Degree E
Gontinuum rcs

(.)
o
(.)

!

tr

-!,

v
{.u

a:
-a..t

o>
a2

:_, a

oU

J;

2C

!'it

Fc-

vd

G;
!o

>1 q-

ooc
'E=
E:1
=D

c<
(.)

Z

1 a. Derive the equation of -D state
b. The state of stress at a IS as follows

ox ,'Y + 20, r") : 3 i
17 = xZ, 0y x

lorce distribution at a point ) sc that the stresses

ONE full question from each

oIstress ir ith trsual notations.

)a
Y-, 6r: yz' * 14.
are inequilibrium,

t
ilirll::: iill

"*:'i,,1 ,::

llowing:l-,.i2 a. Deflne the fo
i) Stress
ii) Stress
iii) Princ

f,Z+

OR

'11:,,::' 
'' ll

IV tensor
v) stress.

b. The stress at a point is
63

)

o'.i = 65 2

324
incipal s,tresses

llowing mafgi4:

'l"t':"' -':::::'

;:::. 't:::.,t"

eiI&#v the fo

Determine the pr at that

3

4

5

- ffiffi

system. (10 Marks)

change in distance between two
Q(1. -1,2). (10 Marks)

+

a.

b.

ORa' State generalized Llooke's law in tenns of engineering constants fbr homogeneous material.
(05 Marks)b' Obtain the relationship betw'ecn Young's modulus (E). poisson's ratio (v) and Lame,s

constant (i).
(05 Nlarks)c. The state of strajn^at^a. point jn-a stressed body is given by .* = 0.001, €u : _0.003,

€z:7r]'= 0. y*, = -0.004, Y',:0 001. Obtain the strc-ss tensor at the point in thetody. TakeE": 2.1 x l0sMpa and v : 0.2g. (10 Marks)

Module-3
a. Dilfbrentiate between plane stress ,r@rilfin problenrs. (04 Marks)b' What is Airy's stress function? When weight is the only body fbrce, s6ol' that the solution

of a 2D-elasticity problern can be reduced to Vr$:0, where 0(r, y) is Airy,s stress fllnction.

I of 2 
(08 Marks) 43



c. Investigate what problem of plane

region included in y: 0 to d, x: 0

a. State the principle of superposition.

applicable for a narrow cantilever
the stress distribution.

7 a. Obtain the expression for

to an end load

stresses

20

xy'13d -2y)app

(04 Marks)

end. Also obtain
(16 Marks)

load for an annular

(08

6

8

b. Formulate the suitable stress function x1 that satisfy the biharmonic function and
(P)rs1 fi:..

.:

b.

a.

b.

9 a- Discuss the torsion
b. Discuss the torsion

CTOSS (10 Marks)
(10 Marks)

(10 Marks)

10 a.

b.

,'11,,,,

|i: ::::a jtl

Erp
Erp
i)
ii)

lain viscoelastic behavior of a
lain the fbllowing:

illustrate it lag two simple models. (10 Nlarks)and

Newtqnian fluid ,,""''iil,,,,

.fi.lbkdsian fluid.,,;:':::;::,

l':,,

i.,t::" X *.+*rtqf

2 ol-2

bar

44
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E

, June/July 2023

n principle.

2OMMD15

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

First Semester M.Tech. Degree E
Dynamics and Mech Design

b.

3a.
b,

b

€!
.;L:,. ..''=.

K
:::

' ":. . 't'

Fie.Q4(b)

: Module-3
a. Explain type, number and dimensional synthesis.

b. Elaborate Chebychev spacing of accuracy points.

OR
a. Describe f-unction generation, Path generation an Body guidance

X"

5

6
h Ewnlqin the furn nnqitinn sr,,nthesis of a slider crank mechanism.

, USN

i) ii)

(10 Marks)
(10 Marks)

of mechanisms shown

Time: 3 hrs. Max' Marks: 100

Note: Answer any FIVE full claestions, choosing OliE full question from each module-

1

Module-l
a. Explain Planar, Spherical and Spatial mechanisms wrth examples.

b. Detine Grashoffs law and elaborate the inversions of Grashoffs law.

OR
a. What are equivalent meehanism'/ Obtain the equivalent mechanisms

below Fig.Q2(a).

)

i ii)

4a.

45



7a.

b.

8 a. Obtain the equations for coordinates curve forb. Synthesize a four-bar linkage to fbllowing
accelerations using Bloch
rrrz : 200rad/s, o)l 85 radls, : l30rad/s
tx: : 0 radls:. c[: : -1 cJ"q -l 500rad/s2.

slider crank mechanism. (10 il,Iarks)
values of angular velocities and

:

..,,:.::::, tll::

.::.1'

ofm:1.

(10 Marks)

(12 Marks)
(08 Marks)

(10 Marks)
(10 Marks)

9 a. Explain the Eulerian
b. What are spatial

10 a. Sketch
b. What is

'""+ ''

:::"'

sxplain

Module-5

with examples"

.4...

,l::: iE:::i
:i::l'

11.

-. .:,ii" 
,,,"

:li. #=, "

"i[.,.'
.

I'

2 of}

2OMMD15

Module-4
generate function y: log.x over the interval l0 < x < 60 using aninput crank range of 120o and output range four position synthesis. (12 Marks)Explain overlay method.

(08 Marks)

46
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in global coordinates.

2OMMD21

Max. Marks: 100

each module.

(06 Marks)

as shown

(14 Marks)

Second Semester M.Tech. Degree Ex n, June/July 2423
Advanced Finite Ele Analysis

Time: 3 hrs.
Note: 1. Answer ony FIYE full questions,

2. Assume any missing data

I a. Derive the shape function for
b. Consider the bar shown in

using el imination approach
i) Nodal displacernents
ii) Stress in each
iii) Reaction

2 a. Derive stiffness matrix of
b. For the two bar truss

E 200GPa .rr,,

An axial load P : 200 x 10rN is applied
boundary cond it it-rns, detertnine:

ONEfull question from

o
C)

o
lBq

2

o
=(,)
!

ER
q.a
-s9
dU7r)

-oo ll
doo

.=N(s<-
FonE()otrdo

o>
3n
6:

i5 o)

-t6O

boc
€r
tsE
64
!-=

5jJ
=(dAEtro.
oj

9Etso
otE

!ol?'o
>,t
oovtrb0
()=
o- ;i
En)5:
U<
--.; c{

o
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2400nm:
70 x 10eNim2

600mrn2

200 x 10eN/m2

k^J

disp,lacemenl

(08 Marks)
stress in each

(12 Marks)

A:200mml
for both
elements

c

L

(10 Marks)
Shown in loads at nodes 6,

f nodes are (40, 55)mm and
(10 Marks)

$4Po' 2S49.
/r-

Lx

0"+ t"l4o,

AagSrif*

Fig.Q.3(b)

OR
consistent load vector due to body force and traction force for

,ts

matrix for3a.
b.

4 Derive stiffnesS ntatrix,

-'
P

[, aponntn

axisymrnetric triangu lar element
I of2

(20 Marks)

Gtsffiffi.ffi

Fig.Q l(b)

elernent

t
..:::

Determine the
elements and reactions at the supporl.

Fig.Q.2(bJ
,.}

t_
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20

5 a.

b.

6a.
b.

7a.
b.

10

Convective heat loss occurs on the

'T = Z-A"t.

Module-3

right side surface- Assume a unit area.
,_+

8

Fig.Q.1 o(b) "''i<,od
,ir,,

:': t,"

7; " *9L
h= taoo.i/*""
I(r = 20 rt 1^,. .

****{<

Sao

O'Fr,

2 of?

--,
--->

(10 Marks)

(06 Marks)
element.

(14 Marks)

OR

Module-4
matrix or consistent mass matrix for a bar element. (06

in Fig.Q 7(b), determine the eigen values and corresponding
&equencies.

Take E:200GPa, p = , A:240mm2, I

Fie-Q-7l{ },,,.:.., "'

(14 Marks)

OR

linear tetrahedral

NIarks)

natuial

9a.
b.

in Fig Q.8. Determine the eigen values and eigen vectors.
(20 Marks)

.90mrnL
)

Fig.Q.8 :

i\Iodule-5
Derive the shape function o1'a 1-D bar elemenl witli temperature Tr and Tz at the nodes.

(10l\{arks)

Calculate the temperature distribution in a 1-D tin with the physrcal properties given in

Fig.Q.9(b). There is a unittrrm generation of heat inside the wall of Q = 400W / m3 .

(10 Marks)

)il d/*'c

: 0, 0 lrr|

Crrtfr &s'lto r.r

rig"Q.e(b)

OR
Explain the types of boundary conditions in heat transf'er problems. Briefly describe the rate

equations" (10 Marks)

Detennine the temperature distribution through the composite wall as shown in Fig.Q.10(b).

For the stepped bars shown
E : 200GP a, p:7830kg/mr.
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rnachinc.
tr. l[]r* strain life

t5ri =')r71161t1P

i) Inlns;iti,:rn

ii) e ,,, a{ l}(.1{l rer;el'snl

iii; sn, a.t ['0t0.fer,,e*i,,[

p.rclli:rtieil of a rn;a.leri;ai rae ;m ftrllE:,irys :

a*,eri,? {r.t , U ,=, 0.(}8, c =. 4"7, }1 '., iZ00CiPa. ,[-1,:rtenrrine

l ilii',,

l-ts.

at 10'i r;:ycles

ri1{l M,arliril

,,.,,,. 
:i,ril,.tl' 

OIR.,'.::lirdn Li:,1 ui,rlrl,iing of ro{aiting trrire bendinlg t,,,pe of flatigue testur;:;
(10 M rrrkrii

r.l0 Marll.uit

h,

.J,1'

iliiecomd Sema,estler l\l[.Tech. $)egree

ii) rs.,

eifr*iqi-ii r$$|ffi**ffi*

rr:, - - -Jr[)[{P;1, T,, = }-ai1\4trru

2t]lvrtM ffiilil

2&23

r.l{} M.ar:llu;t

rjlil M arliuit

oJ'2lii;h,{Fa in teiisicrL. '/t-iCMI,a irr
nraxirnum: rtoqqal strds,s theoi',r for the:

r, l{} M,arll<rit

'5ehariic,:t rnaterials" (10 Mar:lluit

$u : (iri(iri\4Pa and iS,, : .50[]h{,F'a. I'L i,,
Det:nrnirre the fblla),;l'ing valaes .:'siL:rp;

uLn'4 thirr:,c

50lvIlVl tr04Lr
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c-X

OIaJ

rtE

(.)5
+o

Z\
U<
* -i

z

E
c*
tr

1a.

v) Yawing
Explain an

(12 Marks)
(08 Marks)

fwo types of pehol injection
(10 Marks)
(10 Marks)

2 What

b.

a.

b.

b

With a neat

Design a Castiorn
data:
Cylinder bore

4a.

^piston lor a
1::::::. 

' 

:

,.

Module-3
single acting four stroke diesel engine &om the following

: l00mm
Length of the stroke : l25mm
!n"90 : 2ooo rprn
Brake mean eiTective pressure : 0.5Mpa
Maximum gas pressule : 5Mpa
Fuel consumption : A.25 kglBrake power in KW,rh
Assttnte anrr -firrflrer rlqfa ro^,,ioo.l *-^- +L^ r^^r --

ffi$ffiffi =

a.

b,rl,.,

3

20MMD251

5

51



OR6 Design a connecting rod of circular section for the
Diameter of the piston or cylinder bore 150mm
Length of the connecting rod 350mm
Stroke of the piston

1

Mass of the recrprocating parts :2.8
Speed of engine

1l ":: lll'

followffiffia:
,, {!

=il

steel (o,,: 328.6

pln 1.5

N/ryIq1):

.'.

20MMD251

(20 Marks)

(10 Marks)
(10 Marks)

Material of connecting rod
FOS for buckling
Length to diameter ratio cf crank
Allowable bearing pressure at the pin: 16.5
Material for the bolt and cap * 50C4 steel
Factor of safety for the bolt *4

N/mrn:
(o_,. = 372.7N/mnrry

Assume any further data

7 a. Explain the fo
i) Sliding- Mesh

ii) Exhaust emission
b. Write the advantages of liquid cooled engine system.

boxes :

the design.

Module-4

"tl:

8

9

*8***

10

2 of 2

b. (10 Marks)
and one reverse speeds
the following cases :

speed and smallest gear
(10 Marks)

(10 Marks)
(05 Marks)
(05 Marks)

(20 Marks)
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June/July 2023Second Semester M.Tech. Degree
Advanced Machin gn

Time: 3 hrs

Note: 1. Answer any FIW full questions,
2. M : Mwks, L: Bloom's level , C:

Max. Marks: 100

full qaestion from euch module.

M L C
Explain with a tlow chart of phases and interaction of the design process. 10 L2 co1Q.1 a.

10 L2 co1b Write a short note cn :

i) Design factor and Factor of safety ii) Dimensions afli3 Tolerances

il;"'d:.':t' OR ,dr

Q.2 a, What are the professional responsibilities of the Design Engineer'
list and explain solution process technique of Design Engineer's.

s and also t2 L2 co1

b. Erplain Standards and
Mechanical Engineers.

somc' o:f the standards organisation inCodes. I-ist 8 L2 co1

Q.3 a. Name and explain difl'erent types of loads acting on a Machine member 10 L2 co1

10static loadin-e col

Q.4 Define Free Body in load col

L2

a. 6 L2

111out ab. erample, erplain howWith an

and explain its
OR

r-nachine elenrent, r,,

b Hxplain the lolltrwing : it Impact loading iii Bearn loading l4 L2 col

3

Q.s a. What are principal stresses and deriv* hn equation of principal
2 - D ele,ryent subjected to general stress systern.

stresses for a 10 L2 col

b.

..:

,iitit,:,

shotu, in Fig. Q5(b) has o, : 40,000 psi ,

0-t

with'
psr CCW" Uand

) and Fig. Q(

s circles to determine the
method.

A biaxial stress

o, = -20,000 psi

tri

6(b)

10 L4 co2

OR
Q.6

ii) Direct shear stress
iv) Tcar out.

Explain the following
i) Axial Tension
rl ) tiearlng stress

10 L2 col

I of2

@ffi$wH

l
dule=*,&

Module* 2

0-*

"i1r..

,ti,.:,iI .

)

a.

53
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b A biaxial stress element as shown in Fig. Q6(b) has o.,
or: 20,000 psi and t,, : 10000 psi CCW. Use Mohr's
the principal stresses. Check the solution with a Anal

determine

psl , 10 L.1 c02

Q.7 a. Explain Stresses acting on Beams , Shafts and 10 L2 co1

b

Fig. Q7(bi
t

in Fig. Q7(b) Take beam length ? =
beam's I :0.5 in* and E = 30 MPsi.

1

for the beam shown
location a : 4
of the

Determine and plot the slope and

F=400 tb

10 c02

Q.8 a. sketch rnethods toand e.xplain with aWhat are Skess
reduce stress in a machine element$.

l0 L2 col

hft,

b.

6 in and the arm a : 8 in" The rod outside diameter d : 1.5

Y

F inrl the

and

tn. 1000 tb"

stressed locations shown in Fig" Q8(b)
at those locations. Take thethe appiied and principal

10

*5
Q.e a. List

exp
of foilure of

any ofte
10 L2 co1

b. the bracket shourn in Fig. Qg(b) based on
distortionthe andtheory

withthem, yield
fo 4 The rodstrength

111. Flaad 0s0 tboutside

the saf'ety 10 L4 ca2

Q.10 a. Brittle under static loading and explain
in detail
List failure'of

one theory"
10 L2 co1

b. lor the bracket rod shown in Fig. Ql0(b) based
Take material as class 50 gray cast iron with

64000 Psi. The rod length t : 6 in and arm

Mohrthe0n modified
I

Dete.rmine the safety

diameter d = 1.5 in. load F : 1000 {.b

o'ut : 52500
a: 8 in. The

10

2 ot}

Module - 4

F

L4

OR

CI
'::. f'lg. Q8{b) " 

Fig. Q9(b} and Fig" Q10(b)

L4 co2

L4 co2
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U

I M L C

Q.1 z. Derive the finite element equation$ Xrt'ihe principle of vi*u$;vprk. 12 L1 co1
b. in Fig.Q1(b),

ltr

Fie.Qt
L 3

tz-

fipd the nodal

; P:25 kNGiven I Kl: 200 Nlmm ; N/mm ; Kr: 600

For the spring assemb
displacernents and support

8 L2 co1

OR
Q.2 a. lage shou,n in Fig.Q2(a). find the displacements of

the support reactions. Solve tlre problem symbo

Fig.Q2(a)

&
14

.::.:=.: ':::;i;

11,''

lically
t:-

For the
the rigid

L2 co2

b Sketch come of the 1D, 2D. 3D and axisyrnmetric finite elements
comrno n ly encountered.

10 L1 co2

Q.3

,t {
; v*'

Fig.Q3

lrr
t

46

T

reaclions. Let E :
A:6.12 x'1i0* mZ

and

and

rl,

the F
210 GPa,

for the

For the plane tr-uss shown in 20 L3 co2

OR
Q.4 a. Obtain the stitfiress mat_rjx for a bar arbitrarily oriented in the plane. t2 L2 co2

How do we compute the
w hose end displacements

stress in a bar elernent arbitrarily oriented and
in global coordinate system are known.

8 L2 {:02

Module - 3

Q.s L. Using the direct stiffness method,
cantilever beam subjected to snd load
to have constant EI and length 2L.It

solve the problem of the propped
P in Fig.Q5(a). The bearn is assurned
is supparted by a roller at mid-length

10 L3 c(]3

ffiffiffiffi
USN

Second Semester M.Tech. Degree
Advance Finite Element M

Time: 3 hrs.

Note: l. Answer uny FIW full questians,
2. M: M*yks, L: Bloorn's l*el, C:

June/July 2023
Applications

module.

.,Tiil

" 
't "t""

choositrg ONE full questiott
Cottrse outcumes.

10

-2

1

3. (Given load ol node 2 IS 1 000 kN)

b.

55



Using the work-equivalence method, find the

A beam is subjected uniform distributed load W.

moments. Assume the beam to have constant

is of length L.
nodal forces and

its

co3

OR

3m

F

Determine the displacement and the force and
located at the centre of the bearn The bearn is
ends. A downward furce of i0 kN applied
at the centre of the beam. Let E Pa and I
the beam.

,oxc

ln
m0ment o 20f act

4x

xa ril.lrr

?tfr

c()3

3-

[*

at
at the

^t
5'ox

and a spring

E:

Determine the
Fig.Q6{b). The

c03

Nlodule - 4
Obtain
element

( for a planethe finite
m

col
List the stress in case of col

i
*

_JI

Find the nodal forlaoement
CST stress condition.

Fig.QB which
can be

Take y
idealized as tr,vo

= 0,25, E : 2x 105

Obtain the stiffiress
formulation.

using isoparametrica bar element col
Determine functions

rdinate
the 4-for nodedshape elementrectangular usmg

coonaturai
c02

Q.10 hexahedron (brick)derive the shape furnction fbr co2

Show
are

col

\
\
\

k_L_-1*_ L_C

22N{]MDIMEA/MDE22P

vrTr

.liia. "t

t r{a1t:

10-a ma throughout

:,,

lia::.
,:ir.tr 1'r

"!,zsar$lryr
:ri.. l:',1 ':fl''

stressequatrons
'Coardinate

o
@

/ ,:':

kr'l

m

I

shown in

.l::ttt:

,lii:

c03

for

functions,
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Max. Marks: 100

full question from each module,

Second Semester M.Tech. Degree
Fracture Mech

Time: 3 hrs.

Note: 1. Answer any FIW full questions'

2. fuI : Mwks, L: Bloom's level , C:

CM L
8 L2 co1What is Fracture Mechanics? the ductile and bnttle.&actureQ.1 a.

8 L2 colb I)iscuss the fracture

co14 L2c, With a neat sketch, explain the modes of failure.

OR
6 L2 colQ.2 a. With a neat

inspection.

the rvorking princip of Magnetic particle

6 L2 co1b using X-ray imaging.

co18 L2c, Explain briefly with a neat diagam the 1 iqu id penetratron inspection.

-2
L3 co210Q.3 a. Derive an expression for fracture materialstrength of

Grifflth's energy b

10 L3 co2Determine the energy
specimen subjected to

release rate of' a Double Cantilever Beam (DCB)
::

.-, "{ir,,."'

b

L3 co210surface of a thin plate with a centerQ.4 a.

Explain: i)

co2b

L2 co36Q.s

with center crack 10 L3
to plane

the

EPFM.

release rate in

6 L3 c()3b. for an isotropic l1at piateDeduce
with a ol "2a".

and disp

co38 L3c. Write a note on:

i) Equilibrium equations and

ii) Compatibility relations between strain components,

't&,cr;t

1 of2

I

ffiG$ffi

to structural design.

diagrami

: 
..:::::::. 

.

I li Lrstrate crack detection

Determine the stress distribution on the

crack. Draw the Molu's circle d,iagram.

ff;-

57
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OR
Q.6 a. Derive an expresslon for the stress intensitv factor when

a cracked surface 1)
acts on 10 L3 co3

Symmetrically i,
b. Discuss the mportance of StresS intensity factor the factors on 10 L3 c03which it depends?

Module - 4
Q.7 a. Derive an expression for lrwin's plastic

10 L3 co4
b Briefl v explain the e ffect of p late on stress

variation" 10 L3 co4
.J

Q.8 a. Determine the J-integral
each cantilever is pulled

le Cantilever Beam if 10 L3 ca4
Ioad P. as shorvn in ie.Q .8(a),

P

Fig.Q.8(a)

b numerical J-integral and safety or 10 L3 co4

-5
Q.e a. Derive relationship Kr and scale 10 L3 co5

h. Establish a CTOD and t0 L3 cos

Q.10 a. Explain the clip gauge. 10 L3 cos
b gaphicai method of J 10 L3 cos

::
i .ldl-l

:lt&:.
',tlr:''

1i;. "'=rl1r
i !i:::

."Ll

',;,lt:'?

.;ll

..::i

1,'

d,. ,l*u"i:,: r

,ll'

2 ot-2

I

1{l

evaluatjbh,,,,
: ,i,. :

,:.:::}

',k',..

58
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Second Semester M.Tech. Degree
Mechatronics

June/July 2423

ign

Time:3 hrs.

Note: 1. Answer any FIW full questions,

2. M : Marks, L: Bloom's level , C: Cou

Max. Marks: 100

full question Jrom each module.

CM LMod
col

Q.1

co1

L2

L2

)

.3

L2
L2

L2
L2

state switches.

diagram basic elements oi 10
a. What is Mechatronics? ExPlain

b. Explain with block diagram,

Potentiometer

andb. Explain with

10systems and closed

OR

actuation svstems.

Module - 2

switches and

OR

co1
cox

10

10
SmartBriefl

Explain with sketch
a.
b.

10

10

co2
co2

witha,

mechatronics

co2

l0

L210a. WhatQ.4

L2 co2b.

S

-3

Explain r.vith sketch rotatianalsystems rnodels?

sketch Electro systerns

materials for and micro

co4skstch naturalQ.7

10 co4

OR
.6

L210a.

L2b, y-state

L2
L2

L2
L2

a. What is si
h Explairi,,r'ith sketch

b. Wirat is

10

10

co3
c03

with skctch
t-riLering in

10

10

co3
c03

lain rvitha.

What is
and

dynamic

sketch

OR

10

L2 co4a.Q.8

L2 co4b.

5

Transfbr functions fnr 10irst orderwith

svste'ms ln serles
Order S

lain with

cos10 L2and its buses.Q.e a.
10 L2 co5b. Explain with block diaglam general architecture of a microprocessor

OR
10 L2 co5lain with suitable of micro controllersQ.10 a.
10 L2 co5Briefly explain

rnovement.
of instructions set of Data transferb.

"ai-i,,:" 
-*

*****

!'

ffi$ffi,ffiMffi,

,,,,::::,,,.

ano

,riE..':::

and

4

modelin-e

Exnlain wiih"ffiotk diagram mlgaii.:Bj$iessor

59



' &'A--,Tl--",. n 2, {)1f<-c} t c <-GBG$$GHEME

USN

Second Semester M.Tech. Degree
Big Data Ana

Time: 3 hrs

Note: l. Answer any FIW full questtons,

2. M : Marks, L: Bloom's level, C:

22SC521

June/JulY 2023

Max. Marks: 100

qaestion module.

CLMI
L1 c0110le tasks with adata flowlaina.1 co110 L1

Nodes 111 HDFS
Briefly explain the following

NameNodeBlocks 1r

b

L1 co110operations
a. Explain the

commands.

and BasicHadoopQ.2

L1 co110to HDFS with ab How a client
Module - 2

10 L1 co2a neatYARNa. lain
L1 co210in YARN with a neatb. lain

L1t0m HDFS.L. co210 L\compresslon
b. diagram, explain file formatwith a

c0310 L2Explain (i) TYPes of ()q,
b''

liaJo1l
Q.s L.

L2 c0310flowfor
J

b Brietly discuss
definition to run

Aozie

L2 c()3l0b RUN withofathea..6 c()310 L2system r,vith a
b atLHow

neat
4

c()410 L3
a.7

10 L3 c04neat diagram.the Output Fb

L3 c0410Agent with a spooling
a file channel.

directoryexplain how
sink

a. With a neat
source and

Q.8

co410 L3
b. balancing,&etween two Agents inDescribe how FLUME with a

Module - 5
10 L3 costhe two execution modes of PIG and three

G
Discuss about PlG.

of
Q.e a.

L3 c0510Data in PIGandb
OR

c0510 L3
a. DiScuss about S? How ARK Runs J b with a0PSARK.10 L3 c0510Explain on YARN client mode with a diagrarn.b.

Course outcomes-

OR
svstem

with

c02
with

work

thlough the

neatFormatrthe

60
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Time: 3 hrs.

22SCS/SCI{22

ine Learning

Max. Marks: 100

Second Semester M.Tech. Degree E June/July 2023Artificial Intelligence and

Note: 1. Answer *ny FIVE full questions,
2. M: Marks, L: Bloom's level

question
...::.

j?.om,,each module.

I M L CQ.1 a. foundations of AI Mention
What is AI? Lxplain rhe
some applications of AI 10 L2 col

b. You are provided
the other with l
it. I{or,v can we

Iution fbr the above
rules lor problem

.ing?

of capacity and
marks on

water jugs, one with 5
capacity. Neither ha
4 gallons of water in 5it write

ii) Find

10 L2 col

OR
Q.2 a. first search suitableand cxplain by 10 L2 co1

and alsoclimbing
with

theExplain ofprocess hitlsimple with
the hil clproblems 10 L2 col

Module
Q.3 a. Explain MINfMAX strategy t2 L2 co1

b n B) A(B --> the tableauunsatisflable
,:l)

Shorv that
method. 8 L2 co1

Q.4 a. the steps to
("'A *) B)

W

CNF representation.

a fbrmula to its
- A) into its

CNF. Convsrt 10 L2,
L3

col

lain the
MAX is pla

problem example game tree, where 10 L2,
L3

c02

*3
Q.s a the algorithm and explain by takinganalysisWhat is

suitable 10 L2 co2

b. Explain semantic
example.

of knowledge rspresentation with an 10 L2 c02

.r,.,,ril.

1

::' t\i::::

Write
example.

b.
explain

,.''':::r,,,,,'r."'i'

{A is

the fbrrnula
rl

,*,

:ji,.i 
=

" E:'
I of2

61



OR
Q.6 a.

structure
Discuss about knowledge representation with frames.and faults 1n a frame 10 L3 co2

b.
,peasoning inference

(John.

Demonstrate

formechanism
aIS human(x, <_ is a (x, man)

lSa man)

10 co2

Q.7 a.
and derive Bayes theoremconditional probability.

theExpiain ofc0ncept Bayes
10 L2 co2

b.

random having age
a psrson chosen at

ew are grYen probability
0 4{) and ofprobability
AS 0 005 Find the

atchosen random literate AS
atchosen 60 yearsof the fact that randonr ofage > 60 years is

10 L2 co2

Q.8 a. and hierarchicalDiscuss
techniq ues in brief. 10 L2 co2

I). E"p of a learning s with a neat sketch 10 L2 co2

Q.e a.
r:f SVMSVM? Oufline the

Machine) lbrIinear and non linear clas 10 L2 co3

b. while
1i

,ri.

Discuss the difierenJ
(ArtificiaNetwork) 10 L3 c03

Q.l0 &. What is an a neuron relevant 10 L2 co3
b.

algorithm.
{brDesign

using
rate A

: -0.2, W::0 10 L2 c03

.f:+.

+::: +,- l,
.:"::1

t 7.'

t:aii- '+

" ,)l
:"1:lt. 1i:''

'S:.

****rt
:.r r,il l'

.i'

,i!:,

:

,,,:,1:, ,,

-',:i: 
L.

:.a'

,u..na::: . ",...,))i

,..'|.

2 ot2

the

classes:
and

the L3

abauti

{Support.

an ANN Jtleural

with

Assumfffi
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Second

Time: 3 hrs.

W
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lf;$.*,,,s&ch
':::':'

2023

Marks: 100

module.Note: 1. Anstyer any FIW full qaestiorts, ONE full qaestion
2. M : Marks, L: Bloom's outcomes.

I M L C
Q.1 a. architecture? functions

,ii

What are the various tiers in
of each tier in detail.

12 L2 co1

b. Explain
sites are

where some web
certain times of the

a systernhow can an I L2 co1

OR
Q.2 a. How is

the role
content? What isand filtering

and PICS in
8 L2 col

b. informationofall can be the
systenr'?

aware system?
developing a lul11,

8 L2 col

L2 co1

Module - 2

Q.3 a. Describe the lS-95 in detail. 12 L2 co1

b. GSM and lG 8 L2 c02

Q.4 a. handolfhandoff 5 L2 co2

b. How does it work insequence
technology?

10 L2 c02

handheld devices.IN 5 L2 c02

*3
Q.s a. clientExplain a neat diagram" t2 L2 col

b Explain OS architecture ln detail" 8 L2 co1

Q.6 a. development process in detail.Explain the sntart t2 L2 co2

b. of deploynent of wireless applications.Explain the 8 L2 c02

effi$ffiffi

c, r10t(] on client content manaser.Write a short 4

Differentiate

between Hard

the

OR

63
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Module - 4
Q.7 a. architecture with a neat diagram.Explain thin client t2 L2 co1

b process of processing a wireless requestExplain the 8 L2 col

Q.8 a. Explain the Wireless Application protocol stack both 1.x and 2.x
.,trand also WAP benefits.

t2 L2 col

b. Write an FJDML code for inventorv
search by l.{ame, Search by SKV

AS

list,
includes three 8 L2 co2

Q.e a. What is J2ME MIDP? Exp functional 4 L2 co3

b. What is CLDC? How program for CLDC? I L2 c03

c. What are the considerations in ? Explain in detail. 8 L2 c03

Q.10 a. cycle in detail"Explain 8 L2 co3

b. about GUI in t2 L2 c03

.::::

fuLl*=
i:,

,==, 
,1.s

:,,-,,:4+!"

i'l' 's!"
rl ,, ., "::::::': ,:

' ilr,.,,
:,I

,i'{!l,:,,,,

.:|

"j"'::::: "fl

:'

&,
.: '''t:fu,,/

,,,11.3''
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Time

M L CI
L2 c0210aIa. ofsuccessdifferent1
L1 c0210b. toHow

c0205 L1What does it mean to "be1 A.
05 L1 c02What areb

co210 Llmanifesto.c. List the les

L2 co1103 a. lain XP
L2 co110product managers in XPof on-siteb. Discuss the

tealn.

L2 col10XPforA.
10 L2 c02andb. support,

collocated tearn.
Discr-rss function of

co210 L1Q.s z. do you When
. ti:

What is root-cause
not to fix

C(J210 L1'?b What is iteration ,! to conduct

10 L1 c01detaii.XP uses toL. What are the
10 L1 c01types ofExplainb. What is meant by

*4
10 L1 co1" in XP.7 a.

),Define
05 L1 coltheb
05 L1 c03do it?c.

10 L2 c()3with8 a.
10 L1 c()3lain.far theb. How to build

-5
10 L2 c03a.
10 L2 c03b Discuss the Universal

OR
10 L2 c0310 a.
05 L2 c03b.
05 L2 cC)lc. is for

"4:::.....

*d(**(*

Note: l. Answer cny FIW full questiotrs,

2. M : M*rks , L: Bloom's level, C:
choosing ONE full
Course uutcomes.

module.

-3

managementteail1
theDiscuss

Module - 2

zero

do vou tlrink it's tirne

Anffiine more is wa*de"fi$. 'Elirninate it!
::,- 5&l+ 

,,, 
: OR

-ionshiP

Only releasabletode has value. J4tsti$.Q.e
Ppinciples.

Explain how do you state gleat designs.

Soft*rrc do.rrt'r exist. Justifv.
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Max. Marks: 100

full question from each module.

First Semester M.Tech. Degree Examin une/July 2023
Advanced Digital Signa ing

Time: 3 hrs.

Nate: 1. Answer any FIVE full qaestions,
L M : Mayks, L: Bloam's level , C:

M L C
Q.1 a. With neat block diagram, explain of discrete t*tI.ffi*

ttme system. *t

d&:,. 
:::.

and also rnention the c
10 L2 co1

Explain recursive and non recursive Realizations of FIR sy,stems. 10 L2 co1

.:'OR .{i

Q.2 a. Explain implementation of samplins rate conversion" . 10 L2 co1

t. of discrete time systems"Explain 10 L2 co1

Module
Q.3 fr. oi a Linear phase FIR Filters by the frequency samplingExplain 10 L2 co2

b. Discuss the two nobel identitt.r ur*....*r inter changing ofr'filters. 10 L3 co2

,::: OR
Q.4 a.

1

I

''J

2

10 L3 co2

Module - 3

Q.s

iv)

sampling rate conversion? Explain co210 L2

10 L2 co3

b. How
of'

for joint random

process-

a short note on
i) Stationary
ii) Statistical
iii) Power

the
coding is

10

10

for forward linear filter 10

b. Explain L2 co3

a.Q.6 L3 co3

L3 co3

of filters.error

Derive the

OR
prediction of coefficient using Levin's andDerive an expression

Durbin algorithm. .t!

I af?

qffiffiffiffi

b.

E.rphin the t.,vo channel QMF

:

charrnel pert'ect reconstruction FIR QlyfiE"b.a?ik

.:,: t,"""::

is P(z-r; :

::':::::,:

swthesis filters

1

Determine the analysis and

Supprise the

in QMF'bank.

matrix

a. Write
process

."{

linear,prediction

b.

66



?2LDCILDN/LDE12

Module - 4
Q.7 neat block 10

10

10 co4

a. L2 co4

L2 co4

OR
Q.8 L2 co4

L2

10a. Explain Least Mean Square (LMS)

b. Explain the properties olthe direct

Explain
diagram.

the principles of adaptive channel eq

b. Explain adaptive noise cancellation with an

algorithm.

necessary steps.

le-5
Q.e 10

10

Q.10

a. estimation. L2 cos

L2 cosgam

a. 10 L2 cos

b. estimation. 10 L2 cos

S

b. Expiain Bartlet

A model for power

the a

Explain the

Explain

OR
for computing

used for power
modified peridograps.

How the non parametric
Explain Welch method for

v

2 of2

the AR model parameters-

t".

,,lllr:..

,,ifi. ..t;

*

,.,ri[[

.,::lur,

;4el
,,t+:,,:,'"qW

'IliL ;

ur

:,t: :t. .

ti;' ::.
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Second Semester M.Tech Degree
Advanced Gommun

Exa
ic

June/July 2023
ms

Time: 3 hrs.

Note: 1. Answer any FIW fall questions,
2. M : Marles , L: Sloom's tevel, C:

Max. Marks: 100

lall question from euch moclule.

oo
O
!

s
E

O
d
I

fa)

=
:.
1x.=_
-t

t=

a>

:j, ,:

OU
-!

-a
?3

2.6

?!

a'"

'r9

i!.'l

!u

^.o

-OF>;u
Z-

*N

o
c
Z
=
L
a
c-

CM L
cox10 L2Explain the representatlqq of signals.Q.1 a.

L2 c0110With a neat and AM.b.

10 L2 colWith a neat and expressions, exp lain offset QPSK;(OQPSK)Q.2 a.
10 L2 co1spectral density modulated signals with finiteof digitallyExplain powerb.

Module - 2

10 L3 cozand expressions, explain"the matched filter receiver
the matehed filter.domain interpra{alion 0.l

With a neat
Also explain

Q.3 2.

10 L3 CO?,lain optimal detection for a general r:ector channelb.
OR

10 L3 cazExplain the optimal detection and error probability for PSK signaling.Q.4 a.
10 L3 c02b. Briefly explain the comparison of digital signaling rnethods intertns of

bandwidth and dinrcnsionaiity.

10 L4 c()3a. Explain the design of band limited signals fcrr no intcrsyrnbol interfercnce
The Nyquist criterion.

Q.s

10 c03

10 c03With a neat

L4b.
OR

L4lineara.
10 L4 c()3With a neat diflgram, explain decision feedback equalization.b.

Mbdule - 4
10 L2 c()4Q.7 a. loss in wireless

quality and what

10 L2 c()4b.

",,(

delay spread and Dr:ppler spread in
How do thcse parameters influencc the

and r,vhat techniques are used to mitigatesystems
ls.

their effects?

10 L2 co4of Maximum Likelihood {ML)Q.8 a.

10 L2 c04b. Explain the signilicance of syrnbol timing recovery in digital
co rnnrunicat ion syslcnts.

Module - 5

Explain the generation and demodulation of direct sequence spread

spectrum sign li=fu.ith flecessary equation and block diagram.
10 L4 co5Q.e n.

b. With a neat b'1* diagranr, explain the &equency hopped spread spectrum. 10 L4 cos
OR

Q.10 a. With a neat block diagram, explain the CDMA system based on lS - 95 10 L4 c()5
b. g"plelp-# process of generating a Pseudo-Random Noise (PN) sequence

rrsinrr fiirhr feerlhack shifr r'ervister fi.FSR\ and also nrnnerties of maximtrm
10 L4 c()5

/

N{oelule -.1

Explain the performancfitharacteristics ofi,il , fi,ISE equalaer. 
:::::

o.6

t',OR
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June/July 2023
ign

Max. Marks: 100

full questionfrom each module.

Second Semester M.Tech. Degree Exa
Antenna Theory

Time: 3 hrs.

Note: I. Answer any FIVE full questions,
2. M : Marks, L: Bloottt's level , C:

M L C
8 L2 cola.Q.1

8 L2 co1b. What is an ideal dipole?
fields of ideal dipole.

expression for magnetlc

,:$

4 L1 co1c. ideal dipole ancl of an sectorWrite directivity
omnidirectional

6 L2 colQ.2 a. Explain Slip' evaluation of

8 L2 co1lrom line current.b.

6 L2 co1c. a suitablebasic principle

l0 L2 co2Q.3 a. What is Antenna principles.

10 L2 co2b. Explain the - Source

6 L2 co2Q.4 a. Explain Amny Evaluation mg Mutr,ral Coupling

L2 co26b. Wood Ward * Sampling M

co2c. 8 L2expression of unitarmlyof theRelevantwith

10 L2 co3f HelicalExplain withQ.s a.

10 L2 co3b. with neat sketches of Yagi - uda- uda
Antenna.
What is

10 L2 co3a. of Microstrip Patch antenna,Explain with neat
,:::l'

Q.6

c(]310 L2b. Antenna and Fi*ite Biconical Antenna"Explain

qffiWffiffiG,

Derive solution of Maxwell's ',for Radiation prob lems. .::

Explain

Explain
erample.

Mechanism

, N{odule - 2

Antenna

Taylor

in, I

infinite,

1 of 2 69



Module - 4
Q.7 a. What is Reflector Antennas? Explain Parabolic l0 L2 co4

b. Reflector Antennas withExplain the dual
10 L2 c04

OR
Q.8 a. Relevant equation general ieedExplain

6 L2 co4

h.
8 L2 co4

C.
6 L2 co4

Q.e a. Explain two alternative 10 L2 co5

b. Explain Weighted and the method of r0 L2 co5

Q.10 a. etwork equationDerive
10 L3 cos

h. Derive 's rntegral equation in MOM. l0 L3 cos

"-.*i{= ?'

a'l
.,:::.:.

, )ll:! lri. l

"r.l rlr,
x*! il.{ji::,,:

.:,1i,1,.._-r"fr'

" t,,:,,,,,"'

.,f;:,:,

1itlr 'ii:!'

i'

2af2

22LDN/LDSILE,CZ2

Explain Gain calculations tbr

Explain effect Parabolic Reflector.

to MOM"
:

fonrr integral equation.
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00

CLM
1 c01L210

L. lain andarchitectureWSNQ.1 in WSNand home
co1

co1

L2

L2

10

10with neatand its
Q.2

b

a.

b

WirelessExplain

t
.+5802. IIEEEm1a

co1

c(J2

L2

L2

10

10

I stack

Module - 2 :a.

ofsensor nodelainL.Q.3 c02

c()2

L2

L2

10

10

fault toleranceiain the
OR

b.

a,
architecture.and,1modelation

crJz10 L2
T,45

111

802.1
Mesh

b

tr.

I_1
{5

Module - 3
c(}310 I'

sner gy c o nsqglpt le n:-to
neatmedium

of MA

1 Star

lain
lain S-MACb.

a.Q.6

c()310

co410

L2

L2

L2
L2neat

c03
c03

10

10

OR

the CSMA.
mediumZebrab.

m1athe varibusa.Q.7
datab

10

10

c()4L2

C()4L2nesnork management $Peshierarchical
Q.8

with a

a. Explain

b.

a.,9

c04

f cos

10

10

L2

L2
Module 5

direct
10

10

fastb.

L2

c0s

c05
a. Explain the

and verify itsof PN sequence with examPle
Q.10

L2 c0510model ofSS
b. Define

sL

&"

lii:.::, "${'

*ak***

ffiffiffi
Second Semester M'Tech'

Wireless

Time: 3 hrs.

Note: 1- Answer any FIW fall questions'

2- M : Matki, L: Bloam's larul ' 
C:

module.

and

opology

L2
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Max. Marks: 100

full question from each module.

Second Semester M.Tech. Degree June/July 2023
Multimedia Over Gommu ion Links

Time: 3 hrs.

Note: l. Answer any FIW full questions,
L M : Marks , L: Blaom's level , C: oatc.arrrcs.

M L C

Q.1 ?, Describe briefly about the te lephone netr.vork and netr.vork. 10 LI co3

b. Describe the interactive applications ovcr internet.

,;,,,,,,,,,,,,,,,,

d :::::;-,r$u. .r;

..rlll

10 L1 co3

:l :'::::::' ''' OR ,+i.

Q.2 a m u I tur-redia app lications.Describe the 10 L1 co3

b. brieflv about
...

the brr:adcast television and ISDN network.Describe 10 L2 co3

Module
Q.3 Describe various tlpes of texts with example f,:r each. 10 L1 co2a.

b

4

store single
8 * bitlpixel

Define aspect ratio,
digital image tbr the vertical
ii\ 24 - bitlpixel. Use

10 L4 co2

OR
Q.4 a. Describe the main features olDMS. 10 L1 co2

b. Describe the functions of multimedia operating systenis. 10 L3 co2

10 L1 co2a. theQ.s

*3
perceptual coding.

and temporary
L2 co2with principles of critical 10

frequency
about

10 Ll ca2Q.6 a. the optinTum coding in the tiequency domain.

L2 coz10b. audio suband
,,,,,,,,,,

Describe about the coders.

Module * 4ti.

10 L2 co3a. Describe the blqcl< diagram of ISO/IEC decoder and audio encoder.Q.7

d,.i:1l- .!
I of2

qffiffiffiffi
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b.

transport
MPDescribe EG 2 Systems basedhierarchy on theandstreams, MPEG 2 fansport packet headers

Q.8 a.
and MPE G-2

theDescribe comparison between MPEG
parameters.coding 10 co3

h. Describe MPEC * 4 version I six
co3

Q.e a. Describe
scheme.

the concept of and also describe
L2 co4

b. rate control
es.

Also describe
Describe the
vanous rate 10

rt,

OR
Q.10 a. of multip lexing Also describeand cell based

b.
andacrOss

Draw the Video streaming
serverthe function of L3 co4

,.:.;ri:,^ ,:i"

,jr?:r1 'l :L'
d n::it,

"'/'l:.. ,i:

:: ?f: 
"i::::' 

::::4

2 of2

10 L3 co3

1,
L2

10 L3

10

L3 co4

.i..q!.$;.+
multiplexing"

networks.IN
10 L2 co4

describeand client. 10

1,:rr :l:,,.r
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