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First Semester M.Tech. Degree Examiy}atioh, June/July 2023
Computational Structural Mechanics
Time: 3 hrs. h) Max. Marks: 100

Note: Answer any FIVE full questions, chioosin g ONE full question from each module.

" Module-1
Explain the types of framed structures. (10 Marks)
Solve the following equation by Gauss-Seidal method.
4x) + Xy — 0.75x3 = -8000
X; +4x; — 0.75x3 = 4000 ;

Xi+x—-x3=0 ; (10 Marks)
_ OR

Solve the following set of simultaneous equations by Gauss elimination method.

X -XtX3=77 X1 +2x+x3=0": It Xy — 2x3 = -2, (10 Marks)

Explain briefly the following:
i) Principal of superposition

i)  Equivalent joint load. (10 Marks)
Module-2 :
Prove that the product of element flexibility and stiffness matrix is an identity matrix.
o, (10 Marks)

Using the transformation épproach, develop the global flexibility matrix for the portal frame
with respect to the system coordinates shown in F 12.Q.3(b).

B e
oyt
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Fig.Q.3(b)
(10 Marks)
OR

4 a. Develop the stiffness matrix for the continuous beam with respect to the coordinates shown

in Fig.Q.4(a). EI = constant. Use transformation approach.

| r
4 R e
AT G B2 B =

Fig.Q.4(a)

(10 Marks)
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b. Derive the flexibility matrix for the pin joined frame shown in Fig.Q.4(b). Assum

;p@

rigidity is same for both members.

L : T
Fig.Q.4(b)
(10 Marks)

Module-3

Analyse the continuous beam shown in Fig.Q.5 by the matrix flexibility method and draw
the BMD. Adopt transformation approach.

B cr‘J
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Fig.Q.5
(20 Marks)
OR

In a pin jointed frame shown in Fig.Q.6, the member AC found to have lack of fit by 1.5mm.
Determine the forces in all members when AC is forced into position. The cross sectional

area of dlagona] members is 1000mm” and 200mm’ for remaining members. Take
E=2x10° N/mm’.

&)
U
A P
741; Lpm : ﬁ;
FigQ6
(20 Marks)
Module-4

Analyze the frame shown in Fig.Q.7 by the matrix stiffness method. Adopt transformation
approach.
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Fig.Q.7
(20 Marks)
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OR
A pin jointed frame consists of four members connected as shown in Fig.Q.8. Compute the
forces in members using matrix stiffness method. Adopt transformation approach. Take
E =2 x 10°N/mm? for all members. A = 1000mm” for all members,

7

Fig.Q.8
(20 Marks)
s Module-5
Analyze the continuots beam shown in Fig.Q.9 by direct stiffness method. Draw BMD.
l?qg r gt [
] A 2
ﬂhﬂ%_wr_%_t“_"n/—%
Fig.Q.9
(20 Marks)
n OR . %
Analyze the pin jointed frame shown in Fig.Q.10 by direct stiffness method.
Area A = 1000mm’
Area A; = 750mm’
Area A; = 500mm”;
L)
(20 Marks)

* ok ok # %k
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First Semester M.Tech. Degree Examination, June/July 2023
Structural Dynamics
Time: 3 hrs. Max. Marks: 100

Note: 1.Answer any FIVE full questions, choosing ONE full question from each module.

1 a.
b.
e

b.

b..

2.Missing data, if any, to be suitably assumed.

Module-1
State and explain D’ Alcmbert’s prmclple ' (04 Marks)
Difference between static iﬁadmg and dynamic loadmg (08 Marks)

Determine the namiai frequencies of tne 200 kg block as shown in Fig.Q1(¢c).

f‘;anw?ﬂ/.rﬂ
9 m T S0 5 = 210010 Yk

é&xao{r\i/m 1= w!o{‘m“
=

flz Ol(c) (08 Marks)

OR b
Obtain the differentzal 2quation for a damped free vibration of an elastic SDOF system and
hence obtain the expression for critically damped system only. (10 Marks)

Determine the natural frequency, natural cyclic frequency period of oscillation for the
spring mass system with the mass 30 kg and stiffness is 0.8 kN/m. It is the system given in
initial displacemen: of 50mm with a initial velocity 0.75 m/s. Determine the displacement,
velocity and acceleration aﬁer 0.3 sec. (10 Marks)

Mmdule-z

" Derive an expression fur dynamic amplitude of undamped forced vibration of single degree

freedom system subjéctzd to harmonic ioadmg (10 Marks)

An electric miotor is supported on a spring and dashpot. The stiffness is 6000 N/m and

deshpot offers resistance of 600 N at 3.5 m/s. Unbalanced mass of 1 kg rotates at 40mm

radius and rotal rnass of vibration systern is 25 kg and motor runs at 375 rpm. Determine

i) Damping factor  i1) mnphmde of vibration iii) Resonant speed and resonant amplitude.
(10 Marks)

OR
Explain the working g pri meiple of Seismometer and accelerometer. (10 Marks)
An automobile v_uhpoe weight is 200N is mounted on 4 identical springs. Due to its weight it
sags 200mm and each shock absorber has a damping co-efficient of 0.5 N for a velocity of
20 mu/sec. The car is placed cn a platform which moves vertically at a resonant speed

having amplitude 15mn. Find the amplitude of the vibration of the car. (10 Marks)



18CSE1

Module-3 iy,
Determine the natural frequency and mode shapes for the structure shown in Fig.()5.
3= 660 igg
9.Sm £ 2.5%10° Nwrd

i 4
= 1360 Kg 2z I=8w 1° mm

M » i
. Fig.Q5 o (20 Marks)

OR
Determine the natural ﬁ'equency and modes of vlbrai}on for the system shown in Fig Q6.
Given : m. = 10000 kg« , m; = 5000 kg
=2x10° N/my K> = 1x10° N/m
LG

@

@

: ::-_‘;'::77‘ W

"Fig.Q6 (N (20 Marks)
. Module-4
Determine natural frequency and modes of vibration for the s systemn shown in Fig.()7. Also
determine the steady state response. :
Given: m; = 4900 kN, my=3924 kN :
Ki=Ky= 100 kKN/mm, K;= 200 kN/mm
Fi(t) = 10,000 sin 30t {N Fat) = 0
r};_vlu-) —r- Falt)
i L e r«h}— wwwg
Ky o K’L iy
Fig.Q7 ' (20 Marks)
OR.
Compute the response due to harmomc ioaclmg for the shear building showrn in Fig Q8.
Given : K. 2.5%10° Nim , Ky =5x10° N/m
= 25000 kg mg = 15000 kg
FI(-t) = (50000 sin 200N, Fa(t) =0
' rrrrrre sz~ Falt)
K~ Ka
o > £,(4)
K, e
b e
Fig.Q8 (20 Marks)
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Module-5
Explain normal rnode approach for damping uncoupling?
Write a note or : (i) Rayleigh’s method
(ii) Dunkerley’s method.

OR
Derive diffzrential equation of motion for free vibration of a bar, consideri
continuous beam.

k ok kR K

(]
)

"
e

18CSE14

(10 Marks}

(10 Marks)

ng the bar as a
(20 Marks)
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First Semester M. Tech. Degree Examination, June/J uly 2023
Mechanics of Deformable Bodies
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE Jull questions, c;‘:-ﬁming ONE full question from each module.
2. Assume suitable data if missing wherever necessary.

- Module-1
1 a Derive Cauchy’s stress relations for the resultant normal and shear stresses on an arbitrary
plane. . g, (10 Marks)
b. Derive the differential equations of equilibrium in 3D problem Cartesian coordinate.
: (10 Marks)

50, will be treated as maipraciice.

b, The strain components atapoint are given by g, = (.01, gy =-0.02, &, = 0.03, y,, = 0.015,
Yye =0.02, vy, = -0.01Détermine the normal and shearing strains on the octahedral plane.,
B, 3 "o (12 Marks)

oy OR
= 2 a List the assumptiots made in the linear elasticity. (05 Marks)
X b The state of stress at 2 point is characterized by the components oy = 100MPa. o, = -40MPa,
-2 o o, = 80MPa, 1, = Tz = T = 0. Find the/octahedral stresses at this point (05 Marks)
T ¢ Derive the equilibrium equations in polar coordinate. (10 Marks)
e Module-2
Lz 3 a. Explain: i) Principle stress and principal strain i) Hydrastatic and deviatoric stress.
=2 . (03 Marks)
£ & b, The state of stress at a point is given by the following array of terms
g8 9 6 3 |
%2 .
2 6 5 2{MPa
) _
2 32 4 A, \
5 Determine the'principal stresses and principal directions. (12 Marks)
2 = LG
;3& . OR
%= 4 a  Derivethe'expression for octahedral normal and octahedral shear stresses. (08 Marks)
32
3

entifl

]
4]

g Your answers, compuisonily diaw dia
Ii

Module-3

=]
%L 5 a  Derive expressionfor o, and o, for a thick cylinder subjected to external pressure “Py” and
zz internal pressure Py’ If “a’ and ‘b" are internal and external radii respectively. Show the
_ % variation ¢fcy and o, for a thick ¢ylinder subjected to internal pressure only’Py’ = (),
°< ; : (16 Marks)
L A b. Prove tha: the fcllezsw.-'mg are Airy’s stress function and examine the stress distribution
3z represented by it i) ¢ =IA[x " - 3x%y?] (04 Marks)
£ OR
& 6 a. Civen the stress-function ¢ = J:B——J Xy~ (3h - 2y). Determine the stress components and
sketch their variation in a region included iny =0, y=h, x =0, on the side ‘x’ in positive. 9

(10 Marks)
1of2



10

20CSE14

Derive compatibility equation in terms of plane Stl‘E‘er‘S 01: derive

& @ 0Fx OFy | : _ ,
=il [0' +o, j-—u(l—i—u) ——+—ﬁ—-—| s (10 Marks)
ox’ oy’ ox oy |
Module-4
Derive an expression for torsion of a cireular ¢ross ~section. , (10 Marks)

A two cell tubular section shown below'is formed by conventional air foil shape having an
interior web twisting moment 10,000N-m. Deterrnire 'ihe shean for distributior and shear
stress area of cell 1 = 680cm’ and area of cell 2 2000em”.

' Fig Q?{jbj_a (10 Marks)

OR LY
Explain the membrane analogy applied to a narrow rectargular section. (06 Marks)
Derive the differential equation V¢ = -2G0 for torsionzl problem. (14 Marks)
Module-§.
Sketch the ideal stress — stram diagrams for '
1) Elastic strain hardening
i) Rigid strain hardening
1i1) Elastic perfectly plastic
iv) Rigid perfectly plastic
v) Elastic linear strain hardening and explain the same. (10 Wrarks)
Explain the theories of failures. . (10 Marks)
OR.
Write a note on Tresca’s and Von-Mises yield criteria. (10 Marks)

A steel bolt is subjected to torsional moment of 0.12 kN-m and bendmg moment of

0.2 KN/m. If the yield stress of the materials in tension is 250N/mm’. Determine the
diameter of the bolt according to

1) Tresea yield criteria

1) Von-mises yield criteria. (10 Marks)

Aok ok ook ok

20f2
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First Semester M. Tech. Degree Examingﬁq_‘;ﬁjﬁfﬁ une/July 2023
Matrix Methods of Structural Analysis

Time: 3 hrs. . Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing _éNE Jull question from each module.
2. M : Marks , L: Bloom’s level , C: Course gutcomes. :

" Module —1 M L| C
Q.1 | a. | Explain briefly, - ' 10 | L2 | CcO1
(1) Static and kinematic indeterminacy.
(i) Linear and Non-linear structures.
b. | Solve the following equations by using Gauss-Elimination method : 10 | L3 | CO1
x—y+z=4;x-—4y+2z_=..§;x+2y+82=12 2 ‘

OR LY -
2 [a. | Solve the following system of equations by Gauss-Seidel method, to obtain the 10 | L3 | CO1
final solution. Correet to three place oi'decimgls,
X+y+34z=110527x +6y-z=85; 6x +k5y2z = 72

b. | Solve the given linear simultaneous equatidniby Cholesky method. 10 ‘ L3 | CO1
3X+2ysz=4; 2x+4y+272=8: —X+2y+4z=>5

Q.3 | a. | Show the relationship between local and global coordinates and flexibility and | 12 | L2 Co1
stiffness matrix. A

b. | Find the flexibility matrixoFthe Cantilever beam shown in Fig, (%3 b5 |8 13| coi
A L Wl “
Fig. Q3 (b)
OR

Q4 | a. | Develop the flexibility matrix for the Cantilover Beam given co-ordinates | 10 | L3 | CO1
shown in Fig. Q4 (a). = ,
@

BN o0

Fig. Q4 (a)

b. | Develop the stiffness matrix of the beam shown in F ig. Q4 (b) with respect to | 10 | L3 CO1
the four degree of freedom given.

: 0, 2
} D" A® e

Fig. Q4 (b)
Iof3
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Module - 3

QS5

Analyze the continuous beam shown in Fig. Q5 by flexibility matrix. Draw
SFD and BMD.

YEal)nn

20 L4

Q.6

Analyze the frame shown in Fzg Q‘ by flexibility method. Draw SFD and
BMD. :

Lok é“}“_q,

; -y u{ o O - ‘m
Y Yy :_f“"i"é‘f"‘“Y' ")/’_%"' ‘”‘f““‘u.:R &

i ‘}‘ ¥ * et
i (1 L W

Fig. Q6

20 L4

co2

Modiu]e 4

Q.7

Ana%the beam shown in F lgﬁ(ﬁﬁ’ by stiffness method Draw BMD and
SFD. .

%g%‘w > 24 b
\

ém A}; P za?m # 2m D
Flg Q?

20 L4

Cco2

@R“

Q38

Analyze the nglci jointed plane ﬁ*gme using stlffness method Draw BMD and
SFED. R%férsFlg Q8. iy

;ZC i"" /vv\

ﬁf“xm i *‘\r' ey C-

3@ Ao

Fig. Q8

20f3

20 L4

CO2

12
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Module — 5
Q.9 Analyze the beam by direct stiffness method shown in Fig. (}9 Draw BMD and | 20 | L4 | CO3
SFD.
b ! ‘&[/-5 é”
[ Y ﬁl/ ....... lh’/“smww YY) ¢
i am ¥ hm T I‘l*“ @ 7%7
1 ™ 3 e
Fig Q9"
| Q.10 Analyze the frame using d:rcc% st.lffness method shown in Fig. Q10. Draw | 20 | L4 ({0 X]
| BMD and SFD. y
?(I e “'—?—H"iz
;}” o
BT i D
Fig. Q10
& ok ok ok ok
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Time: 3 hrs.

22CEE13

First Semester M.Tech. Degree Examination, J une/July 2023
Applied Environmental Chemistry and Microbiology

Max. Marks: 1

Note: 1. Answer any FIVE full questions, choosing ONE full question fmm each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

00

_Module- 1 Clay M| L C
Q.1 |a. Explain the significance of environmental chemistry in-the field of | 10 | L2 | CO1
‘ environmental engineering.
b. ' Explain the factors aﬁectfi‘i'g the rate of reactions... - 10 | L2 | CO1
OR
' Q2 | a. The half life of atrazine (a herbicide) is estimated to be approximately 14 | 10 | L1 | CO1
- days. What fractions of the initial atrazine will remain after 100 days?
b. | Derive the equations for zero order reaction half-life period. 10 | L4 | CO1
| Module -2 A,
Q3 |a | Discuss the classification of colloidal systems with suitable example. 10| L2 | CO2
b. .l Explain the following: i) Zeta potential  11) Tyndal effect. 10 [ 12 | CO2
i " N
OR
Q4 |a. Write anote on adsorption isotherms. 10 | L1 | CO2
b. | Differentiate between hydrophobic and hydrophilic colloids, (URE S a4 )]
S R N W = T |
- % Module - 3
Q.5 | a. | Justify the statement with the help of equation when a ray of [10 [ L2 | CO3
| monochromatic light decreases exponentially~as the concentration of
[! absorbing medium increases. .
b..! With the aid of neal schematic diagram'.eip.lain the concepts of spectro | 10 | L2 | CO3
|| photometer.
OR
Q.6 |a. ! Discuss briefly how iron and Mmanganese get into underground water | 10 | 1.2 CO3
| supplies.
L] | - / £ ..\c.—_ e ] _
b. | Discuss the behavior of organics in the environment and in engineered | 10 [ L2 | CO3
‘ systems.

1 of2
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Module — 4

Q.7

Explain the determination of COD in the laboratory.

Calculate 1-day 37°C BOD of sewage sample whose § day 20°C BOD is
100mg/L. Assume Kd at 20°C as 0.1.

OR

Q.8

Explain the significance of fluoride levels in water supplies.

10

L2

CO4 |

The town of municipal corporation discharges 17360m’/day of treated
waste water into the river. The treated waste water has a BOD;s of 12 mg/L
and a BOD decay constant (K) of 0.12/day at 20°C. The river has a flow of
0.43 m*/second and an ultimate BOD (Lo) of 5.0mg/L.. The DO of the river
is 6.5mg/L. and DO of the waste water is 1.0mg/L. Compute the DO and
initial ultimate BOD (Lo) after'mixing.

10

L3

CO4 |

Module - 5

Q.9

Explain the importance of micro organisms in the environment,

10

L2

COs5

. | Discuss the importance of algae in environmentand its classification.

10

L2

CO5

OR

Q.10

| With the _éi’d of diagram, explain the significance of growth phases of

bacteria.

10

L2

COS5

Define virology and explain its types.

10

L1

COs5

* ok ok k%

2 of2
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Time: 3 hrs.

22CSE/USE14

First Semester M.Tech. Degree Examination, June/July 2023

Mechanics of Deformabhle Bodies

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks, L: Bloom’s level , C: Cotirse outcontes.
3. Any missing data may be suitably assumed.

Module - 1 : M| L | C
Q.1 Derive the differential equations of equilibrium in the case of three | 10 | L2 | CO1
dimensional problems in Cartesian co-ordinate system.
At a point ‘P’ in a body, ox = ¥00N}’mm2 Gy = -50N/mm* and | 10 | L3 | CO1
o, = -50N/mm’, Ty = Ty = T = 100N/mm’. Determine the normal,
shearing and resullant stresses on a plane, i.e., equally inclined to all the
three axes.
OR
Q.2 Obtain the compatibility equation for plane stress problems in Cartesian | 10 | L2 | CO1
form.
| The state of stress at a point in a body are given by oy = 6x°yz, Oy = 5xyz 10 | L3 | CO1
‘o 2(}\ + y} - 2yz} and 1'% —3xy‘z T, = 1/4 (tSy2 ~ 5xz%) 77 +
S(x + )], T = -3xvz Does this satisfy the equatlors of equilibrium in |
the absence of forces (Body forces)? |
_ |
| Module-2 |
Q.3 Explain strain invariants. 6 | L2 |CO2 |
The state of 'énti'css at a point is_given by the following stress tensor, | 14 | L3 | CO2
50 50 -40
T, =| 50 - =30 30 |. Calculate stress invariants, principal stresses
1—40 30 -100 s
and principal directions, spherical and deviator stress tensor.
| OR
Q4 .| Show that of the nine rectangular stress components the cross-shears are | 8 | L2 | CO2
equal.
The state of stress at a point with respect to X, y, z, system is given by | 12 | L3 | CO2
4 1 2
1 6 0|MPa. Show thar by stress transformation of the axes by 45°
2 0 8
about the Z-axis (anti clockwise direction), the stress invariants remains
unchanged.
1of2
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~ Module — 3

. b5 . : .
Q5 | a. |' Investigate whether ——10 sin 0 is a stress function.
T

b. | A thick cylinder of inner radius 10cm and outer radius. 15cm is subjected to
‘ an internal pressure of 12MPa. Determine the radial and hoop stresses in
the cylinder at inner and outer surface.

|
OR

Q.6 | Discuss the effect of a circular hole on the stress distribution on a | 20 L3 | CO3
rectangular plate subjected to tensile stress in X-direction and hence
| evaluate the stress concentration factor. :

~_Module — 4
Q.7 |a. I Explain the membrane analogy, applied to a narrow rectangular section. 8 L2 | CO4
| i
| _ 9% &’ . . . |12 | L3 | CO4
b. | Derive the differential equation §+ > =—2G0O for a torsion problem in

elasticity. When ¢(x, y) is constant, along the boundary of the cross-section.

: OR
Q.8 Given the stress function {b:[—}fﬂz tan"‘[é{-), Detennin_c whether stress L e
i function *¢” is admissible. If so, determine the stresses.
! ___Module-5
Q.9 |a. ‘ Explain the different theories of failure and r:n_ent_ion'- its significance. 12 | L2 | CO5

b. ‘ A cylindrical bar of cast iron is subjected to BM of 2kN-m and T™ q,f 8 |L3 | COs5
4kN-m. Assuming that vyield limit of cast iron oy = 210N/mm",
|E= IOSkN/mmZ,' p = 0.25. Determine the diameter of the bar based on the
factor of safety 3. Using: i) Maximum principal stress theory
‘ 11) Maximum principal strain theory. ; B
OR
Q.10 | a. | Discuss the following: 8 | L2 | CO5
1) Factors affecting plastic deformation.
i)  Strain Hardening.

b. | The state of stress at a point is given by oy = 70MPa, o, = 120MPa and | 12 | L3 | CO5

‘ Ty = 35MPa. If the yield strength for the material is 125MPa. Determine in

a uniaxial tensile test, whether yielding will occur according to Trecca’s
 and Van-misses yield conditions or not.

ok ok ok &
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USN \ ~ } 22CSE/USE15
First Semester M.Tech. Degree Examination, June/July 2023
Structural Dynamics
Time: 3 hrs. ' Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
| Module - T - M|L][ C |
Q.1 | a. | Derive the differential equation of motion for the free vibration of a spring | 10 | L2 | COl
mass system. Obtain the solution of the differential equation. Sketch the
motion of the system.
b. | Consider the system as shown n F:g QI (b). IfK; =2000 Nf’m K,=1500 10 | L3 | COl1
N/m, Kz = 3000 N/m and K4 = K5 = 500 N/m, find the mass if the system
has a natural frequency of 10 Hz.
Fig Q1 (b)
_ OR N
Q.2 | a. | Derive the equation of motion for the free vibration response of a spacing | 10 | L2 | COl
mass damper system. Explain (i) Underdamped system (i) Overdamped
system (iii) Critically damped system.
b. | Explain Coulomb Damping and derive the equanon of motion and solution | 10 | L4 | CO2
| to the equatlon of motion. N
Module -
Q.3 |a.|A spring mass dashpot systemis subjcctecl to_harmonic loading of [ 10 | L3 | CO2
F, sin®*. Derive the expressmn for displacement transm]S.Sibl] ity. '
| b. | Explain Half-power Bandw1dth method. 10 | L1 | CO2 |
; OR
Q.4 | a, | Derive the expression for Duhamel’s integral for the response of single | 10 L4 | CO2
| degree of freedom system subjected to excitation.
b. | Define vibration isolation. What are the different types of vibration | 10 | L1 | CO2
isolation, explain any one.
% Meodule -3 ]
Q.5 | a. | Explain the concept of shear building with a neat sketch. 10 | L1 | CO2 |
b. | Determine the natural frequencies and mode shape of the given system as | 10 | L4 | CO4
shown in Fig. Q5 (b). '
e B p . B
; K K 4
" |__.-_ﬁw-ﬁvb—Elf~—“’ PR —y
Fig. Q5 (b) J

1l of2
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OR
Q.6 | a. | Derive the expression for orthogonality of normal modes. : [12 L1
b. | Explain mode shape and natural frequency. | 8 | LI
Module - 4
Q.7 | a. | Determine the natural frequencies and mode shape for the structure as 20 L4
shown in Fig.Q7 (a).
{\\3_2650%‘5 _._::’1:_
N
ER :
my= 1360 ke i
e 7 i S |
Brtea T Enps e
T E= LRy
L *
77ITT : 7T o
' Fig. Q7 (a)
OR

Q.8 | a. | Determine the natural frequencies and the mode shapes for the shear | 20 | L4 | CO4
buildingasshowta'in Fig. Q8.

ikl —wif ‘
i k= oo unlm |
e b~ AN %Y I
g, = 1200 kam |

m &2 -y
¥ze \lg o2 K wm |

Fig. Q8
' Module — 5
Q9 | a. | Explain Dunkarley’s method. ' 10 L1 ]|CO5
b. | Derive. difterential equation of motion for free flexural vibration of beam | 10 L4 | CO5
considering beam to be simply supported. r

OR

Q.10 | a. | Explain Stodola’s method_ . 10 L1 | CO4

b:| Explain Rayleigh’s method. s ¥ 10 L1 |CO5

* ok ok %

2of2
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USN | | 22CSE/USE153
| | .
First Semester M.Tech. Degree Examination, June/July 2023
Structural Dynamics
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks, L: Bloom’s level , C: Course outcomes.
Module-1 IM[ L] C ]
Q.1 | a. | Derive the differential equation of motion for the free vibration of a spring | 10 L2 | CO1
mass system. Obtain the solution of the differential equation. Sketch the '
motion of the system.
b. | Consider the system as shown in Fig. Q1 (b). If K; = 2000 N/m; K, = 1500 | 10 | L3 | CO1
N/m, K3 = 3000 N/m and K4 :K« = 500 N/m, find the mass if the system
has a natural frequency of 10 Hz.
g
7 ,.\/'7'?‘?'?787
Fig. Q1 (b)
2 OR
Q.2 | a. | Derive the equation of motion for the free vibration response of a spacing | 10 | L2 | CO1
mass damper system. Explain (i) Underdamped system (ii) Overdamped
system (i11) Critically damped system.
b. | Explain Coulomb Damping and derive the equation of motion and solution | 10 | L4 | CO2
| to the equation of motion. _
Module — 2
Q.3 | a. | A spring mass dashpot system is subjected to harmonic loading of | 10 | L3 | CO2
F, sinw . Derive the expression for displacement transmissibility.
b. | Explain Half-power Bandwidth method. 10 | L1 | CO2 |
OR " 4
Q4 | a. | Derive the expression for Duhamel’s integral for the response of single | 10 | L4 | CO2
degree of freedom system subjected to excitation.
b. | Define vibration isolation. What are the different types of vibration | 10 | L1 | CO2
1solation, explain any one. ]
Module — 3
Q.5 | a. | Explain the concept of shear building with a neat sketch. 10 L1 | CO2
b. | Determine the natural frequencies and mode shape of the given system as | 10 | L4 | CO4
shown in Fig. Q5 (b).
L% }_____,_y b 4 s *_-—-"1’ | 4 5/
A p .
A ¥ . 3 k- [
";i FEETEC——— A ]__..._rr'nVT\——[T——-’Tm
Fig. Q5 (b)
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OR ]
Q.6 Derive the expression for orthogonality of normal modes. 12 | L1 | CO4
Explain mode shape and natural frequency. 8 L1|CO2
Module — 4
Q.7 Determine the natural frequencies and mode shape' for the structure as | 20 i L4 | CO4
shown in Fig.Q7 (a). |
1»\;_:49&)'_5 e o A |
5 |
25m
A0 ; |
| = 1360 ke o >, |
30m T §'xm‘:mmk".-
5 €= 25 %D
bgaca e NVl
Fig. Q7 (a) |
OR
Q.8 Determine the natural frequencies and the mode shapes for the shear | 20 | L4 CO4
: 9 mc
building as shown in Fig. Q8.
™= | _—9-13 ‘
> ‘!{1 = 50 ek N;""‘ ‘I
mebo Y .
Yoo s 00 kNi"" ‘
T T ‘
| Fig. 8 |
Module -5
Q.9 Explain Dunkarley’s method. 10 | L1 [ CO5
Derive differential equation of motion for free flexural vibration of beam | 10 ‘ L4 | CO5
considering beam to be simply supported.
_ OR .
Q.10 | a. | Explain Stodola’s method_ 10 L1 | CO4
| Explain Rayleigh’s method. 10 | L1 | CO5
ER
20f2
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Time: 3 hrs.

22CSE21

Second Semester M.Tech. Degree Examinaﬁbn, June/July 2023

Advanced Design of Steel Structures

Note: 1. Answer any FIVE Jull questions,
2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. Use of IS — 800-2007, IS-801-201 0, 1S-811-1987, BS 5950.
Part-8 and steel table permitted.
4. Assume suitable data ifany.

: Max. Marks: 100
choosing ONE Jull question from each module.

'Moéfule -1

(‘1

a. | Explain the different factor;;-af?é’cting lateral stability.

Co1

Determine the position of shear centre for a channel section shown in

b. ‘i
Fig. Q1 (b).
|

e | 2.0 ~p

| Y s
| | f'zﬁlln-.n,l f:

¥
| -

L

Fig. Q1 (b)

&
|

-{'i'\‘! i
=

10

L2

Co1

OR

Q.2

' 50 kN/m. The beam is unsupported for a length of 1.5 m and is simply

|

- supported on longitudinal beams at its ends. Apply all necessary checks.

_ Module-2

a.T_E)esign a laterally unrestrained beam to carry uniformly distributed load of [ 20

S B |

Q3 [a. | Explain briefly beam-column under biaxial bending.

10

L1

b. | Briefly describe elastic lateral-torsional buckling of beam-columns.

10

L1

OR

Q4

a.| A non-sway column in a building frame with flexible joints is 4 m high and
: J subjected to the following load and moment.

i Factored axial load'= 500 kN

| Factored moment M, = At top of column =27 kN-m

| -y Atbottom of column = 45 kN-m.

‘ Design a suitable beam-column as;Suming f, =250 N/mm’. Take effective

| length of the column as 0.81 along both the axes,
| ._

20

L3

" Module-3

Q.5

a. | Mention the different guidelines for the design of beams with openings.

10

L1

CO2

|

b. | Explain force distribution and failure patterns of web openings.

10

L1

CO2

Jeoee

OR

| of 3
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Q.6

a. ‘ Design the top chord members of a Vivendeel girder for the following data:

=8Ras)|

2m b 2m C Im b?.l’ﬁ &Qmﬂlm

' Fig. Q6.
Factored moment = 35 kN-m i

Factored shear force =30 kN

Factored axial force = 150 kN

f,=410MPaand f, =240MPa

Module — 4

Q.7

a. | List out advantages of cold formed steel sections. -

L1

CcO2

b. | Find the safe load carrying capacity of a column shown in Fig. Q7 (b). With
an effective lengthof 3.2 m. Take f, =250 N/mm’.

f—120mm—u

Fig Q7 (b) -

15

L2

CO2

OR

Q.8

a. Determine the permissible axial load on the column sectfen shown in
Fig. Q8. The effective length of the c__qlumn is 4 m. Steel has yield stress of

235 N/mm?>. Take E = 2x10°N/mm?>.

. N ;aﬁ'ﬁmm

l

|~A‘~ Zﬁ(]mm _p}
F]g Q8

20

L2

CO2

Module — =

Q9

a. | Explain briefly active and passive five protection methods.

L1

CO3

b.  Briefly describe the following :
‘ (1) Five resistance level.
(i)  Period of structural adequacy

- ‘ (i) Limiting steel temperature.

12

L1

CO3

20f3
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OR

Q.10 | a. | For a ISMB500@86.9 kg/m beam supporting concrete floor, determine the | 10 L2 \ CcO3

| following :
| (i)  Heated Perimeter (Hp)
(i)  Section factor
| (iii) Exposed surface area to mass ratio (ksm).

b.  For a beam ISMB500@86.9 kg/m, determine
|_ (i)  Load ratio of five limit state.
| (i)  Limiting steel temperature. . S
| (i) Time at which limiting steel temperature is attained for ratio of
| LL _ 067
| DL 033 N
| Assume v, =1.0 for DL, and 08 for LL.

10 | L2 | CO3

Aok kR R
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Time: 3 hrs.

22CEE22

Second Semester M.Tech. Degree Examination, June/July 2023
Advanced Wastewater Treatment Technology

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

Module 5 1

M| L C

Q.1

a. | Mention the significance of wastewater characteristics. Explain in detail.

10 | L1 | CO1 |

b. | Determine the values of the bio — kinetic constants using the-data given

the table derived from the laboratory experiments carried out on the CFSTR

model of an activated sludge process without recycle.

in| 10 | L2 | CO1

Unit | Influent | Reactor Detention. time | Reactor
No substration substrate Conc | 6 (days) biomass
Conc Sy (mg/L) | S (mg/L) ' CMC

' X(mg/L)

350 12 3.8 132

350 20 26 130

350 34 1.8 132

o b | —

350 60 1.3 123

350 70 1.2 119

L

‘ Compute the data for (S, - S) , (X0), [SXG

SJ and 1/S with plot.

0

OR

Q2

a. Indicate with the neat flow diagram of Wastewater treatment process w
' salient point.

ith [ 10 | L1 | CO1

b. | A 300mm diameter sewer is to flow at 0.3 depth on a grade ensuring a | 10 | L2 | CO1

- degree of self cleansing equivalent to that obtained at full depth at a

velocity 0 0.9 m/sec. Find the required grade and associated velocity and
‘ rate of discharge at this depth. Assume Manning’s rugosity co.efficient n
- as 0.013 the variations of n with depth may be neglected.

Module -2

Q.3

.| Describe equalization. Under what circumstances this is provided? How the

| volume of the equalization basin is estimated?

10

L1

Co2 |

Assuming suitable design criteria, design a horizontal flow type grit
chamber for a proposed sewage freatment plant expected to treat 60,000
m*/day maximum flows. The estimated average and minimum sewage flow
rates are 45,000m’/day and 15,000 m%’day respectively. The flow through
velocity of 0.3m/sec is to be controlled by a proportional weir.

10

L2

CcO2

OR

Q.4

Point out the design criteria of screens and discuss the types of screens.

10

L1

Cco2

1

[ of2 ]
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b. i The cumulative flow of wastewater reaching a treatment plant in a day
varies as shown in table. Determine the capacity of an equalization basin
| for the given flow variation. e b

| Time (h) 012 |4 |6 [8 [10 Jao=T14
| [ Cumulative flow (m?) | 0 | 25 50 [ 75 [ 100 ] 120.130 | 140
\Time(h) 16 |18 [20 [22 [24
Cumulative flow (m’) [ 150 [ 160 [ 170 | 198 | 225

Module -3 -
Q5 | a ‘ With the aid of neat flow diagram, explain the concept of Rotating [ 10 [ L1 | CO3
biological contractors.

b. | The average operating data for a conventional activated sludge process | 10 [ L2 | CO3
plant as follows : - ;

*  Sewage flow = 50,000 m*/day

Volume of the aeration tank = 16,000m’,

Influent BOD =250 mg/L

Effluent BOD = 30mg/L '

Mixed Liquor suspended solids = 2500mg/L (MLSS)

Effluent suspended solids = 40 mg/L. k.

i Waste sludge suspended solids = 12,000 mg/L

¥ Quantity of waste sludge = 250m*/day.

‘ Based on the above information , determine

| 1) Aeration period (hours) ii) Food to micro organisms ratio (F/M)

| 1ii) - Percentage efficiency of BOD removal 1v) Sludge age.

L R T

OR
Q.6 | a. Withthe aid of schematic diagram, explain the concept of Bio — tower. 10| L1  CO3

b. | Determine the size of a high rate trickling filter for the following data - 10 (L2 | CO3
*  Sewage flow = 5 MLD . Recirculation ratio= 1.5
*  BOD of raw sewage = 250mg/L "
' * BOD removal in primary clarifier = 30%

*  Final effluent BOD desired = 30mg/L.

Module — 4

Q7 | a. | Explain the factors affecting nitrification process. 10 | L1 | CO4
b. | Write a detailed note on wastewater disinfection. 10 | L1 | CO4

OR
Q.8 | a. | Explain the concept of enhanced biological phosphorus removal process. 10 | L1 | CO4

b. Mention the application of electro oxidation process for effluent treatment. | 10 [ L1 | CO4
| _

Module - 5 _
Q.9 |a. Explain the different types of sludge dewatering,. 10| L1 | CO5
| _
b. Explain the concept of soak pits. 10 L1 | CO5
B OR
Q.10 | a. Explain the Alkaline stabilization sludge. 10 | L1 | CO5
b. | Explain the coneept of Septic tanks. 10 (L1 | CO5
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— L ! | |J 22CEE21
Second Semester M.Tech. Degree Examination, June/July 2023
Industrial Wastewater Treatment
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE Jull question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes. ;
3. Assume any missing data.
| Module - 1 M|L| C
Q1 |a. ‘ Explain the effect of any five industrial origin pollutant materials onstream | 10 | L1 | CO1
| quality. '
I %
b. | What is meant by “Effluent Standard” and “Stream Standard”? What are 10| L1 | CO1
| the salient features of them:
| :
OR ;
Q.2 \ a.  Discuss the effect of Industrial wastewater on sewage treatment plant. 10 | L1 | CO1
b. ' Explain the feasibility of combined treatment of Industrial raw waste with | 10 | L1 | CO1
domestic waste water.
Medule -2
Q.3 | a. Discuss the step by step procedure to conduct Industrial Waste survey. 10 | L1 | CO2
b. | Explain the different methods of sampling and give it.s.s'ig,niﬁcance. . |10| L1 | CO2
| S
Q.4 | a. | With neat sketch, explain the oxygen sag curve and explain Reoxygenation | 8 | L1 | CO2
" and Deoxygenation. e
b. A City discharges 100 cumecs of ‘sewage into a river, wh'iéh is fully |12 | L2 | CO2
saturated with oxygen and flowing at the rate of 1500 cumecs during its
 lean days with a velocity of 0.1m/sec. The 5 days BOD of sewage at the
| given temperature is 280mg/(. Find when and where the critical DO deficit
will occur in the downstream portion of the river and what is its amount.
‘ Assume coefficient of purification of the stream F as 4 and coefficient of
‘ deoxygenation (Kp) as 0.1. Also assume saturation DO as 9.2mg/[.
I e B Module -3
Q.5 | a. | List the different. methods of removal of organic dissolved solids from [ 10 | L1 | CO3
 Industrial wastewater and explain any four methods in detail.
| =,
b. | Explain inbrief, how volume reduction is brought about during handlingof | 10 [ L1 | CO3
! Industrial wastewater.
. OR
Q.6 |a. What is Neutralization? Explain the different methods of Neutralizing | 10 | L1 | CO3
Alkaline waste.
| b. Explain Equalization and Proportioning of Industrial wastewater, | 10 (L1 [ CO3

lof2
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a. | With neat flow diagram, expla
| cotton textile mill wastewater.

Write a short note on -

methodology of Environmental Audit.

S

20f2

in the treatment and the characteristics of

Audit. Explain bricfly the ob;

W |' i) Biomonitoring ii) Criminal and Regulatory Liabilities.
L g ; : :
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USN 22CEE231
Second Semester M.Tech Degree Examination, June/J uly 2023
Environmental Geo-Technology

Time: 3 hrs. N Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course. ourwmes :
Mod’uie 1 M| L C
Q.1 | a. | Explain the environmental cycle and their interaction with. goo -technology | 10 | L2 | CO1
with sketch.
b. | Explain the geo-technical parameters governing sml-poklutan‘[ interaction. 10 | L2 | CO1
OR
Q.2 | a. | Explain how failures of foundations occurs due to pollutan{s 10 | L2 | CO1 |
b. | Explain in detail the classification of wastes. 10 (L2 | CO1
Module -2
Q.3 | a. | Explain the process of safe disposal of wastes. 10| L2 | CO1
b. | Explain inorganic and organic stabilization of contaminated soils. 10 | L2 | CO1
- OR
Q.4 | a. | Explain the following : _ 10 | L1 | CO1
1) Adsorption and Absorption
11) Precipitation and Detoxification. ) ‘L
b. | Explain current practices of waste disposal. 10 | L2 | CO1
Module - 3

Q.5 | a. | Explain contaminant transport by advection and diffusion Wlth the help of | 10 | L2 | CO3
governing equations.

b. | Explain biodegradation process. 10| L2 | CO2
1 ;'::OR
Q.6 | a. | What arc the preventive measures to be taken in protecting aquifers? | 10 [ L2 | CO2
Explain.

b. | What are the hydrologxcai factors consideration to be taken in land fill | 10 | L2 | CO2 |

design? Explain with detailed sketch.

Module - 4
| Q.7 | a. | Explain the methodology to review current soil-testing concepts. 10 | L2 | CO2
b. | Explain the Electrical resistivity box test. 10 | L3 | CO2
' OR '
Q.8 | a. | Explain the guarded hotplate test to determine dielectric constant of soil. 10 | L3 | CO2
b. | Explain various approaches of'site characterization. 10 | L2 | CO2 |
Module - 5§
Q.9 | a. | Explain factors affecting bioremediation process. 10 | L2 | CO3
b. | Explain the apphcanons of soil wash process. 10 | L2 | CO3
OR
Q.10 | a. | Explain the components of monitoring wells neat sketch. 10 | L2 | CO3
b. | Explain the functions of geo synthetics in encineered landfillc with 4 neat | 10 | T2 | 02
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Time: 3 hrs.

22CSE233

Second Semester M.Tech. Degree Examinaﬁbn, June/July 2023

Earthquake Resistant Structures

Max. Marks:

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module,

2. M : Marks , L: Bloom’s level » C: Course outcomes.

3. Use of IS code 1893 is permitted IS code 13920 and relevant code’s are permitted.

100

' Fig.Q4. The building is located in seismic zone V. The type of soil
 encountered is medium stiff and it is proposed to design the building with a

special moment resisting frame. The intensity of dead load is 10kN/m? and
‘ floors are to cater to an imposed load of 3kN/m*. Determine the design

' seismic loads on the structure by static analysis.

[ Module — 1 M|L][ C |
Q.1 | a. | Elaborate the elastic rebound theo_r}% aqd plate tectonic theory. 8 | L1 | CO1
b. | Explain the characteristics of body waves and surface waves., 6 | L1 |COl1
¢. | Differentiate between magnitude and intensity of earthquake. 6 | L1 |CO1
. OR i ]
Q.2 | a. | Differentiate between the structural behavior under gravity loads and under | 8 | L1 | CO1
lateral loads such as'earthquake.
| —
b. What are the requirements of efficient earthquake resistant structural | 6 | L1 | CO1
| system?
¢.  Explain different damping devices used in building structures. 6 |[L1/[cor
| : ]
_Module - 2 .
Q.3 | a. | Explain D-V-A response spectrum and significance of various regions. - 12 | L1 | CO2
b. i Explain strong motion--éﬁa;_racteristics of ground. - 8 |L1 | CO2
| OR [ ]
Q4 ' The plan and elevation of a three-storey RCC school building is shown in | 20 | L3 | CO2

e T T T_“ R 1
o oy e . 4 . |
! 5 \) | =5y | J
u——-_.__ . . | |
s ot ] T
| [ hwm W ; [l |
I ' o»- Tlon 35m§ ;
| J,,, A
b~ E Lewio Ty
Fig.Q.4
1of2
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- | What is ductility? Discas_s_ the

- | Explain in detail with sk
' bending and axial load.
| :

 Design the reinforcement for g column of size 450 x 450mm, subjected to | 20 | L3 | CO4
| the following forces. The column has an unsupported length of 3m and is
 braced against sidesway in both directions. Use M?25 grade concrete and

| Fe-415 steel. : . 4
| Dead load

1000 800 550

Axial load (kN)
Moment kN-m-

w 3 || Explain seismic demand and sej

b. | Explain retro fitting techniques i enhancing the seismic capacity of

Module -5
smic capacity.

existing structures any two.
| o W

.

"OR

B
L2
L2

Q.10 | | Write short note on: CO5
11)  Shear wall
[ i) Concept of base isolation
1) Linear seismic analysis
' iv)  Non-linear seismic analysis.
|
|
* ok k%
20f2
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USN ' 22CEE241
Second Semester M.Tech. Degree Examination, June/July 2023
Water Resources Engineering and Applied Hydraulics
Time: 3 hrs. . Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question fmm each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
3. Assume suitable missing data if necessary.
i Modﬁle -1 M| L C
Q.1 | a. | Write a note on : . 10 | L2 | CO1
1) Water resources of the WOrlé Ind;a and Karnataka
i) National water policy
| 3
' b. | Define Raingauge density. Explain how to determine optimum number of | 10 | L2 | CO1
Raingauge stations.
_ OR
' Q.2 | a. | Define and explain hydrologic cycle with a neat sketch. 10| L2 | CO1
b. | Explain the methods of find missing precipitation. 10| L2 | CO1
Module - 2 :
Q.3 | a. | Define unit hydrograph and mention its assumptions. : 4 | L2 | CO2
b. | Explain base flow separation methods. \ 6 L2 CO2
: c. | Define Hydrograph. Explain the components with a neat sketch. 10| L2 | CO2
' OR
Q.4 | a. | Define flood Routing. Explain channel and Reservoir routing. 10| L2 | CO2
b. | Route the following flood hydrograph through a river reach for which | 10 | L3 | CO2
K = 12.0hr and x :0.20: At the start, of the inflow flood, the outflow
dlscharge is 10m’/s L ¥ .
g Time (h) .0, | 6 |12|18)24,30|36|42 |48 | 54
Inflow (m’/s).| 10 | 20 | 50 | 60 | 55|45 [35[27[20] 15
Module — 3
Q.5 | a. | Define Water H,ammer Derive expression for pressure Rise due to gradual | 10 | L3 | CO3
closure of valve.
b. | Write a note on surge tank. 5 | L2 |CO3
c. | Water is flowing through a pipe of diameter 30cm and length 200m witha | 5 | L3 | CO3
velocity of 2.5m/s. A valve is provided at the end of the pipe. If the valve is
closed mn 30 seconds, find the rise the pressure take the velocity of pressure
wave as 1500m/s. 32
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OR

Q.6 Explain Area-velocity method to measures the discharge.
- Derive an expression for discharge through venturiflume. 10| L3 | CO3
Module — 4
Q.7 Define the following : 5| L2 | CO4
1) aquifer ii) aquiclude iii) aquifuge iv)porosity v) specific yield.
What are the points to be considered in selection of suitable site for a bore | 5 | L2 | CO1
wells.
8 What are the methods of artificial ground water recharge? List the sources | 10 | L3 | CO1
of ground water pollution.
OR
Q.8 Explain confined and unconfined aquifer with a neat sketch. 10| L2 | CO4
Explain the different types of open wells with a neat sketch. 10| L2 | CO4
Module - §
Q.9 Define Remote sensing. Explain different types of sensors used in remote | 10 | L2 | CO5
sensing.
Explain in detail on the different types of data utilize in GIS technologies. | 10 | L2 | CO5 |
OR
Q.10 What is GIS? Describe the different components of GIS. 10| L2 | CO5
Explain spectral properties of soil, water and vegetation with a neat sketch. | 10 | L3 | CO5

Yk ok &

20f2
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Time: 3 hrs.

22CSE242

Second Semester M.Tech Degree Exammatmn, June/July 2023

Design of High Rise Structures

2. M : Marks , L: Bloom’s level , C: Course outcomes.

Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE Sull question fmm each module.

Module - 1

M

Q.1

Explain design criteria of tall structures.”

10

CO1

Explain :
1) Sequential loading
11) Construction load.

10

L1

CcO1

OR

o3

Explam :

1)  Fibre reinforced concrete
1) High performance concrete
1) Light weight concrete.

12

L1

CO1

Write a note on gravity loading of tall structures.

L2

Co1

Module — 2

Q.3

Briefly explain the wind tunnel experiment method.

10

L2

CO2

Explain equivalent static method for caleulating lateral force due to
carthquake.

10

L2

CcO2

OR

Q4

Explain brieﬂy working stress design and limit state method.

L1

CcO2

A3 storey symmetrtcal RC- schooi building situated at Bhuj with the
following data : -

Plan dimensions 4 =Tm

Storey height W =3.5m

Total weight of beam i in storey = 130kN

Total weight of slab in storey = 250kN

Total weight of column in storey = = S0kN

Total weight of walls in storey © =530kN

Live load = 130kN

Weight of terrace floor - = 655kN

The structure is resting on hard rock. Determine the total base shear and
lateral loads at each floor levels.

12

L2

o2 |

Module - 3

Q.5

What are the factors affecting growth, height and structural form of Tall
buildings.

10

L2

Cco3

134



22CSE242
[ OR
Q.6 | a. | Explain In-filled frame structures, 10 | L2 | CO3
' |'b. | Explain Rigid frame structures. 10 | L2 | CO3
Module -4
Q.7 | a. | Explain assumptions in modeling of tall structures. 10 [ L2 | CO3
B b. | Explain approximate modeling of slabs. 10 | L2 | CO3
fii ” OR
Q.8 | a. | Explain approximate modeling and accurate modeling of tall structures. 10 | L2 | CO4
b. | What do you mean by lumping? Briefly explain the.-'t__ypé"s of lumping. 10 | L2 | CO4
- _ Module — 5
Q.9 | a. | Explain the approximate method of overall buckling analysis of frames. 10 | L3 | CO5
b. | Explain out of plumb effects. LO L3 | CO5
T . “OR
Q.10 | a. | Explain creep and shrinkage effects in tall building. 10 | L3 | CO5
b. | Explain : 10 | L3 | CO5
1) Effect of foundation rotation
11) Stability of tall buildings.

ok dow w
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsority draw diagonal cross lines on the remaining blank pages.
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USN 20CSE322
Third Semester M.Tech. Degree Examination, June/July 2023
Optimization Techniques
Time: 3 hrs. Max. Marks:100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
What is optimization? State six applications of optimization. (08 Marks)
State and prove the necessary condition for relative minimum of a function of a single
variable. Also state the sufficient condition. (12 Marks)
OR
Find the extreme points of function, f{x, y) = x3+3y3+3x2+3f+24 and determine their nature
also. (08 Marks)

Find the dimensions of a cylindrical tin with top and bottom made up of sheet metal to
maximize its volume such that the total surface area is equal to A, =24n. Use Lagrange

method. (12 Marks)
Module-2
List the applications of linear programming. (05 Marks)

Find all the basic solutions corresponding to system of equations :
2%+ 3%, — 2%, —~Tx, =1
R %, X, 3%, =6

X, —X, +X,+5x, =4, (15 Marks)

OR
Write the dual of the following linear programming problem :
Maximize f = 50x, +100x,
Subjected to 2x, +x, <1250
2x, + 5x, <1000
2x, +3x, <900
X, <150
Where x, 20 and x,20. (05 Marks)
Show that the following problem has infinite number of solution by simplex method.
Minimize f(x)=-40x, —100x,
Subjected to constraints
10x, + 5x, <2500 X, 20
4x, +10x, <2000 X,20

2x, +3x, £900 (15 Marks)
Module-3

Describe various methods of non-linear optimization, (05 Marks)

Find the minimum of f =2> -5} —20) + 5 by cubic interpolation method. (15 Marks)
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OR
Differentiate between Fibonacci method and Golden section method. (05 Marks)
Minimize f(x)=0.65— [ 10'?5, } —0.65x tan™' (lJ . Use Fibonacci method, n = 6 iterations in
+X° X
interval [0, 3]. (15 Marks)
Module-4
Use Exterior penalty function method to,
Minimize f=9x] +4x] +3x, +3x,
Subjected to, 9(x,)=5-2x,<0
9, ) =2%=320. (20 Marks)
OR
Write step by step procedure for cutting plane method. (10 Marks)
Write step by step procedure for complex method. (10 Marks)
Module-5
Describe geometric and dynamic programming problem. (05 Marks)
Solve NLPP using geometric programming method,
Minimize f = 7x,x;' +3%,X;" + 5%, "%, %, + X,X,X,. (15 Marks)
OR
Explain the types of multistage decision problem. (05 Marks)

An open cylindrical vessel is to be constructed to transport 100 m® of a chemical from a
store to a factory. The sheet metal used for bottom cost Rs.1000/- and that used for the
cylindrical wall costs Rs.500/- square meter. If it costs Rs.100/- for each round trip of vessel,
find the dimensions of the vessel for minimizing the transportation cost. Assume that vessel
has no salvage upon completion of operation. (15 Marks)

* 3k k ok ok
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First Semester M.Tech. Degree Examination, June/July 2023
Mathematical Methods in Engineering

hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

| .
Time: 3
1 a.

b.
2 a
b.
3 a
b.

Module-1

Explain about :
1) Inherent error
11) Rounding off error
11) Truncation error
iv) Absolute error
v) Relative and percentage error (10 Marks)

: : . . ; d
A parachutist of mass 68.1Kg jumps out of a stationary not air balloon. Use :% =g SR -
m

compute the velocity V Prior to opening the chute. The drag coefficient is equal to 12.5 Kg/s.
Given that g =9 8m/sec”, V=0 at t = 0. Tabulate the values of v fort =2(2) 14. (10 Marks)

OR
Determine the maximum relative error for the function F = 3%’y +5y%2% — 7x%z? + 38,
Forx=y=z=1and Ax=-0.05, Ay=0.001 and Az = 0.02. (10 Marks)
The deflection of a strut of length *{” with one end (x = 0) built in and other supported and
subjected to end'- thrust P, satisfies the equation j—)}+azy:3§(f — X). Prove that the
deflection curve is y = %[Smax —f{cosax + { - x ) where al = ton al (10 Marks)
Module-2
Solve the system of equations ‘
4 2 14][x 14
2 17 -5|%5%=|~101
14 -5 8%y {x, 155
Using Chelesky method (10 Marks)
By employing the Given’s method, reduce the matrix
2 1 =2
A=| 1 2 -2
-2 -2 3
To tridiagonal form and hence find its largest eigen value. (10 Marks)

| of 3
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OR
Solve the system of equations
X+y+z=9
2x -3y +4z=13
Ix+4y+52=40 (10 Marks)
Using Gauss — Jordan method. (10 Marks)
Using the partition method, solve the system of equations
xty+z=]
4X+3y-z=6
3x+Sy+3z=4
Module-3
Perform two iteration using Muller method to find the root of the equation
f(x)=cosx—xe* =0, X, =—1, x;=0, x,=1. (10 Marks)
Using Picard’s method, find approximate values of Y and Z corresponding to x = 0.1. Given
dy 2
that y(0) = 2, z(0) =1 and 9Y = X+z, —di =X-y°. (10 Marks)
dt dx
OR

Apply Graeffe’s root squaring method to find the root of x° — 2x> — Sx + 6 = 0 squaring trice.
(10 Marks)
By employing the Runge ~ kutta method, find an approximate solution for Y at the point
x = 0.1 for the differential equation.
% - 4? +5y = 0. Under the conditions y(0) = 3, y'(0) = -5. Take step length h = 0.1
X~ X
(10 Marks)

Module-4
Evaluate the pivotal values of the equation uy = 16uy, taking Ax = | upto t = 1.25.
The boundary conditions are u(0, t) = u(5, t) = 0, u, (x,0)=0and u(x, 0)=x> (5 - x);
K (10 Marks)
Given the values of u(x, y) on the boundary of the square in the Fig Q7(b), evaluate the

functions u(x, y) satisfying the Laplace equation V>u =0 at the pivotal point of this figure

by Gauss — Seidal method.
fes0 (900

tooo fgod
o
2600 ) Lea seo
U} L
2200 ‘ s O
P [ =]
feo0 500 O
Fig Q7(b) (10 Marks)

20f3
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OR
Solve the boundary value problem u, = uy, under the conditions u(0, t) = u(l, t) = 0 and

u(x, 0) = Sin nx, 0 < x < 1 using Schmidt method (Take h=02anda = %J - (10 Marks)
Solve 25uyx = uy at the pivotal point given u(0, t) =0=u(5,t) ; u;=(x, 0) =0 and

20x, 0<x<l1 . ;
n(x, 0)= by taking h= 1. Compute u(x, t) for0 <t <0.1. (10 Marks)
M3~%), I1=X%35

Module-5
Explain the following terms :
1) Null Hypothesis

1) Type —1and Type = II errors

1) Level of significance

iv) Confidence limits. (10 Marks)
Five dice were thrown 96 times and the number 1, 2 or 3 appearing on the face of the dice
follows the frequency distribution as follows : No of dice showing
1,20r3 |2J5[4 |32 [1]0
Frequency | : [ 7|19 |35[24 |83

Test the hypothesis that the data follow a bmom:al distribution ¥, =11.07 for 5d.f.
(10 Marks)

_ OR
Following are the weekly sale records (in lakh) of three salesmen A, B and C of a company
during 13 sale — calls.

A3 43 5.
B 63 34
C 73465

Test whether the sales of three salesman are different [Fa 10,005 = 4.10] (10 Marks)
Three varieties of a crop are tested in a RBD with 4 replications, the layout being given in

the table. The plot yleids are also given. Analyze the experimental yield and state your
conclusions.

A 6/C SIA 8B 9
B 8/A 4B 6|C 9
C 7/B 6/C 10|A 6
5, (10 Marks)
[F3. 6005 =4.76,F3 ¢ 005 = 5.14]
%k % ok ¥
3of3
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USN

20MMD12

First Semester M.Tech. Degree Examination, June/July 2023
Design of Vibration Control Systems

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Define Simple Harmonic Motion (SHM). Represent SHM and their derivatives using vector
diagram. (04 Marks)
Differentiate between Under Critical and over damping. Represent the motion of above
systems graphically. (06 Marks)
Define logarithmic decrement. Derive the expression of logarithmic decrement in terms of
damping factor. (06 Marks)
A vibrating system in a vehicle is to be designed with the following parameters,
K =100 N/m, C =2 N-s/m, m = 1 kg. Calculate the decrease of amplitude from its starting

value after 3 complete oscillations. (04 Marks)
OR

Name the various methods to control vibrations in dynamic system. (04 Marks)
What is vibration isolation? Differentiate between active isolator and passive isolator.

(06 Marks)
Describe the working of Active vibration isolation system. (10 Marks)

Module-2
Define transient response. Give the mathematical and graphical representation of impulse
excitation. (06 Marks)
Obtain the response for a spring-mass system subjected to the following excitation as shown
in Fig. Q3 (b). (14 Marks)
Ft)

!

R
v i)

]
Fig. Q3 (b)

Represent Random time function mathematically and graphically. Give some examples of it.

(04 Marks)

Write the expressions for expected value ; Mean Square value, Variance and Standard

deviations of Random Time Function x(t). (04 Marks)

A single DOF system with natural frequency o, = \/K and damping factor (£) = 0.2 is
m

: . _ 1 3 4
excited by the force F(t)=F cosimnt +Fcosw, t + FcosEm”t. Determine the mean square

response of the system. (12 Marks)
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Module-3
Explain the basic features and importance of a vibration measurement using schemat

illustration. (06 Marks)
Write a note on vibration pickups. (06 Marks)
Name any two frequency measuring instruments. Explain briefly any one measuring
instrument. (08 Marks)

OR
Name and explain the various equipments required for experimental modal analysis.

(10 Marks)
Show the general arrangement for the experimental modal analysis of a mechanical system.
Explain briefly the experimental setup. (10 Marks)
Module-4
What is a noise? List out the various sources of noise pollution. (04 Marks)
How a sound wave is represented mathematically? Specify all the terms of an equation.
(04 Marks)

Briefly explain the various noise controlling techniques. (12 Marks)

OR
Define the following with respect to sound wave :
(1) Amplitude (1) Frequency (i) Wave length  (iv) Decibles. (04 Marks)
Write a note on frequency analysis of soundwave. (06 Marks)
Explain briefly the working of simple sound level meter using a block diagram. (10 Marks)

Module-3

How does a continuous system differ from a discrete system in the nature of its equation of
motion? (06 Marks)
Find the natural frequencies and the free vibration solution of a bar fixed at one end and free
at the other. (14 Marks)

OR |
Derive the wave equation for a uniform shaft subjected to torsional vibrations. (10 Marks)
Determine the equation for the natural frequencies of a uniform shaft in torsional oscillations
with one end fixed and other end free. (10 Marks)

® ok kK K
20f2
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USN ‘ ‘ ' ‘ 20MMD13
First Semester M.Tech. Degree Examination, J une/July 2023
Continuum Mechanics
Time: 3 hrs. Max. Marks: 100

1 a.
2 a
3 a
4 a
5 a

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Derive the equation of equilibrium for 3-D state of stress with usual notations, (10 Marks)
The state of stress at a point is given by as follows:
Gy =Xy + 20, Tay = 3x2y, Tyz =YZ, Ty, = XZ, Oy = X’z + yz, 0= yz' + 10. Determine the body
force distribution at a point (1, 2, 3) so that the stresses are inequilibrium. (10 Marks)

OR
Define the following:
1) Stress vector
1)  Stress tensor
1) Principal stress
1v)  Deviatoric tensor

v)  Octahedral stress. (05 Marks)
The state of stress at a point is given by the following matrix:

=48 3 '
c;=|6 5 2

3 2 4
Determine the principal stresses at that point. (15 Marks)
Derive 2D-strain ¢compatibility equations in Cartesian coordinate system. (10 Marks)

Given the following displacement field: ,
U=3xy+y, v=3yz +xy, w=4x2" + S5xy”. What is the change in distance between two
points P and Q after deformation originally at P(1, 2, 3) and Q(1, -1, 2). (10 Marks)

OR
State generalized Hooke’s law in terms of engineering constants for homogeneous material.

| (05 Marks)
Obtain the relationship between Young’s modulus (E), poisson’s ratio (v) and Lame’s

constant (). (05 Marks)
The state of strain at a point in.a stressed body is given by e, = 0.001, ey = -0.003,
€2 = Yxy =0, ¥x. = -0.004, v, = 0.001. Obtain the stress tensor at the point in the body. Take

E=2.1x10°MPaand v =0.28. (10 Marks)
Module-3
Differentiate between plane stress and plane stain problems. (04 Marks)

What is Airy’s stress function? When weight is the only body force, show that the solution
ofa 2D-eiastic_it_y problem can be reduced to V4¢ =0, where ¢(x, y) is Airy’s stress function.

(08 Marks)
1 of2
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Investigate what problem of plane stress can be solved by ¢ = -;—f-xyz (3d —2y) applied |

region included in y = 0 to d, x = 0 on the side of X-positive. (08 Marks)

OR
State the principle of superposition. (04 Marks)
Formulate the suitable stress function ¢(x, y) that satisfy the biharmonic function and
applicable for a narrow cantilever beam subijected to an end load (P) at free end. Also obtain

the stress distribution. (16 Marks)
Module-4
Obtain the expression for radial-and tangential stresses due to centrifugal load for an annular
disk (rotating) of uniform thickness. (10 Marks)
Show that in a hollow rotating disk, the maximum radial stress occurs at the geometric mean
of outer and inner radii ofthe disk. Also determine its magnitude. (10 Marks)
OR

Obtain an expression for radial and tangential stresses induced in a circular disk due to
uniform temperature distribution T = A(b> —1%) where X is constant b is outer radius.

(10 Marks)
The temperature distribution in a long cylindrical conductor due to the passage of current is
given by T = M(b” — r’) where X is a constant, b is the radius of cylindrical conductor and r is
the radial distance from the axis of the conductor. Determine the stresses induced in the

conductor due to thermal loading only. Assume both ends are fixed. (10 Marks)
Module-5
Discuss the torsion of a solid circular cross sectional bar. (10 Marks)
Discuss the torsion of a thin walled section. (10 Marks)
OR

Explain viscoelastic behavior of a material and illustrate it lag two simple models. (10 Marks)
Explain the following:
1) Newtonian fluid
1)  Stokesian fluid. _ (10 Marks)

ok ok ok ok

20f2
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First Semester M.Tech. Degree Examin;’_uﬁbn, June/July 2023
Dynamics and Mechanism Design

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a Explain Planar, Spherical and Spatial mechanisms with examples. (10 Marks)
b. Define Grashoffs law and elaborate the inversions of Grashoffs law. (10 Marks)
OR

2 a. What are equivalent mechanism? Obtain the equivalent mechanisms of mechanisms shown
below Fig.Q2(a). -

1)

Fig.Q2(a)()(ii)(il) (10 Marks)

b. Explain mechanical advantage and transmission angle. (10 Marks)

Module-2
3 a. Describe the prineipal of virtual work. (10 Marks)
b. Explain Halonomic and non-hlonomic constraints. (10 Marks)
OR
4 a. Derive Lagrange’s equation fiom D’Alembert’s principle. (10 Marks)

b. Find the equation of motion for system shown in Fig.Q4(b) using Hamilton principle.

Fig.Q4(b) (10 Marks)
Module-3
5 a. Explain type, number and dimensional synthesis. (10 Marks)
b. Elaborate Chebychev spacing of accuracy points. (10 Marks)
OR
6 a. Describe Function generation, Path generation an Body guidance. (10 Marksf‘5

I Twmlaim fhe tvrn nacdinm cunthecie afa elider ecrank mechanism. (10 Marks)
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Module-4
Synthesize a linkage to generate function y = logex over the interval 10 < x < 60 using an

input crank range of 120° and output range of 90°using four position synthesis. (12 Marks)
Explain overlay method. Ty (08 Marks)

OR
Obtain the equations for coordinates of coupler curve for slider crank mechanism. (10 Marks)
Synthesize a four-bar linkage to give the following values of angular velocities and
accelerations using Bloch synthesis.

2 = 200rad/s, ;=85 rad/s, ... wy= 130rad/s

02 =0rad/s’, a3 =-1000rad/s’, oy = -1600rad/s’. (10 Marks)
. Module-5
Explain the Eulerian angles. (12 Marks)
What are spatial mechanism explain with examples: (08 Marks)
OR-
Sketch any two four bar spatial linkages having mobility of m = 1. (10 Marks)
What is a Gyroscope and obtain equation for Gyroscopic couple. (10 Marks)
¥ ok ok ok ok

20f2
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USN 20MMD21
Second Semester M.Tech. Degree Examination, June/July 2023
Advanced Finite Element Analysis
Time: 3 hrs. Max. Marks: 100

1

3

Note: 1. Answer any FIVE full questions, cheosing ONE full question from each module.

a.
b.

o e

a.
b.

2. Assume any missing data suitably.

Module-1
Derive the shape function for linear bar element in global coordinates. (06 Marks)
Consider the bar shown in Fig.Q.I(b). An axial load P = 200 x 10°N is applied as shown
using elimination approach for handling boundary conditions, determine:
1) Nodal displacements
i)  Stress in each element

1)  Reaction forces. (14 Marks)
/ Alaminiun fgt;.,;
/ i % Ay = 2400mm’
A o T 2 e : {
SN b % E; =70 x 10°N/m’
A— 4 As = 600mm’
by 3tomm 4 00 m
<= = E» =200 x 10°N/m’
Fig.Q.1(b)
OR
Derive stiffness matrix of truss element in 2-dimensions. (08 Marks)
For the two bar truss shown in Fig.Q.2(b). Determine the displacements, stress in each
elements and reactions at the support. (12 Marks)
t2 kN
E =200GPa
A = 200mm’
for both -
elements
Fig.Q.2(b)
y : Module-2
Obtain [B] matrix for an axisymmetric triangular element. (10 Marks)

An axisymmetric surface is shown in Fig_‘Q,}(b)‘ Determine the equivalent loads at nodes 6,
“4 and 2 the coordinates of nodes are point 6 are (60, 40)mm point 4 are (40, 55)mm and

point 2 are (20, 70)mm, (10 Marks)
1 =gy o.:.g\qgh
» ‘
ok : o
_ ﬂ 6.4 MPa,
i . 0&39”""
| iy
Fig.Q.3(b)
OR
Derive stiffness matrix, consistent load vector due to body force and traction force for
axisymmetric triangular element. (20 Marks)47
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Module-3
Derive shape functions of a linear tetrahedral element. (06 Marks)

Derive element strain vector, element stiffness matrix of a linear tetrahedral element.
. (14 Marks)

OR
Derive shape functions of a 8 node hexahedral element. (10 Marks)
Derive body force terms, surface force terms and principal stresses of a tetrahedral (linear)
element. (10 Marks)

Module-4
Derive element mass matrix or consistent: mass matrix for a bar element. (06 Marks)
For a beam shown in Fig.Q.7(b), determine the eigen values and corresponding natural
frequencies.
Take E = 200GPa, p = 7840kg/mm’;, A = 240mm’, I = 200mm",

Vs

INLL)

Fig.Q.7¢(by
(14 Marks)

OR
For the stepped bars shown in Fig.Q.8. Determine the eigen values and eigen vectors.

E = 200GPa, p = 7830kg/m’. (20 Marks)

v H}Omm"* Sommz-

1A I A, )

{ ._a.';m Cr&m | 5

Fig.Q.8
Module-3 :
Derive the shape function of a 1-D bar element with temperature T, and T, at the nodes.
(10 Marks)

Calculate the temperature distribution in a 1-D fin with. the physical properties given in
Fig.Q.9(b). There is a uniform generation of heat inside the'wall of Q =400W /m’.

(10 Marks)
4.5 v K2 300&3/,,,"6
Py - 74 i )
:*_;,_0.53‘11)— - o Getiom
Fig.Q.9(b)
OR

Explain the types of boundary conditions in heat transfer problems. Briefly describe the rate
equations. (10 Marks)
Determine the temperature distribution through the composite wall as shown in Fig.Q.10(b).
Convective heat loss occurs on the right side surface. Assume a unit area.

D%z
_. % k': iooopo e |

20f2 48

FigQIO0b) . euy

(10 Marks)
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Second Semester V. Tech. Degree E;mlmnatmn.. June/July 2023
Advanced Mac.hmE Design

Uy, Max Marks: 100
Note: 1. Answer any FIVE full quegh c}ma sing ONE fuil question Jrom each module.
2. Use of data hand baok'*{ﬁg rmu‘ted

Tirne: 3 hrs.

1 a Describe the following wwth ex&ipi

i) Safe life design g;%
3 1) Fail safe design Al
iii) Even and uneven : vz;s«:ﬁ rials. (10 Marks)

. b. A ductile steel berihas yield strength in tenzﬂon and compression of 250MPa. Using
distortion cner%ﬁigd maximum shear str@g&@hr'ory determine the factor of safety for the
i following pl&qmﬁt}ebs corditions. A

) o= 841iRg/c, = 42MPa
i “HIMPa, o, = ~T0MPa, 15y

il "‘{i%.

(10 Marks)

; i T Y e
W TCHANTIS AR DAy oS

v OR
> 2 a. Explain the following with a neat sketch :
: 1) Coulomb - Mohr’s Ihaﬂ%

4
L

3 i1) Modified Mohr’s. (10 Marks)
; b. The cast - Iron ',peumlen has ultimate %?’ngtn of 210MPa sn tf'rmon 700MPa in
compression. Find the factor of safety% 5&31;., maximum aormal stress theory for the
following stress @ %mms Y
i) o= 140MPY, ' o, =42MPa -
i) 0,=84MPRa, 1qy=-56MPA *
i) 0, = 4§aMPa, 7y = Sﬁhggféf‘iw-ﬁ

?,%ég 4

A Ciss

[ RtY

(10 Marks)

Module-2

:_‘ : 3 prldm any three pmngﬁ* rnﬂuencmg fthg? - N ’behav;or materials. (10 Miarks)
’g 3 A%%,forged SOMM . di jamg 1040 steel rod has S, = 650MPa and S, = 500MPa. It is
g3 $ bjec&:é [0 cons lt:iar‘? amphltud&, cyclic ding. Determine the following values using
;. ; chpropnatf fatigug fﬁpdels ¢

22 i) Fully reversed; ]ﬂéﬁdm g fatigue ai‘tgtn;gth at 10° cycles

33 i) S, and Sagfoh 10° cycles if R {04

: iii) S, and ‘ééi%r 10* cycles 1fR = (i (10 Marks)
£ « .-}.,., 3 OR

o 4 a. With a neat sketch ex@ﬁgﬁ* Ehi‘ worlking of rofating pure bending type of fatigue testing
k machine. (10 Marky)
P b. Thu, strain life pm,@“mcs of a material rae as follows :

or = 2700MPa 8 1..-%0] b=0.08, c =-0.7, E = 200GPa. Determine :
1) TI“&I’ISJt]On]L_ e

i) &, at 200 réversal
1) O, akrfgg'%ﬁfe'\’ers:ﬂl. (10 Marks)

VIR AT (NN
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Module-3 §§¥
a. Describe the three basic crack displacement mogie vmh sxetch (10 Marks)
b. A very wide SAE1020 cold rolled thin Pk atesis ‘subjected to constant amplitude uniaxial
cycle loads that produce nominal stress va from S,ux = 250MPa to: S egn = —S0MPa. T “he
monotonic properties for this steel are agﬁ 630MPa, o, = 67C\E§N§E = 207GPa and

Ke = 104MPa /M . If an initial, through thickness edce crack of )mfn length exisied what

will be the fatigue life of the plate?W:A 6.9 x 107 rru»yg;le and n=3. (10 Marks)
Yy’

.,;,_;.-

d
a. Draw sigmoidal (—EE- vers
dN )
LN 2**% (10 Marks)
b. With a neat sketchée%pl%fh cycle plastic zone. (10 Maris)

2. With aneat skgt%h explam spectrum loads. s (10 Marks)
b. en — Miner Liner damagea’ule what are its liritations. (10 Marks)
o - z_f.?i"
Wlth a neat sketch explain the follé‘d{mg e
2. Rain flow counting method Oy & (11 Marks)
b. Level crossing counting r%éﬁwd Q%»%’ e\ 4 (10 Marks)
5%% 5 ‘%;y}*
# -- ¢
Explain the following : e t
z. Friction %‘Q
b. Corrosion wear "-ég-,f"‘
¢. Abrasive wear
d. Adhesive wear. (20 Marks)
g’% OR,
; @@eﬂy uxplam desn%; to, id surface fai u;gééw*’ (10 Marks)
De o for the contact pressu%a destitution in spherical contact surface.
i (1 Marks)

20f2
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USN 20MMD251
Second Semester M.Tech. Degree Examination, June/J uly 2023
Automobile System Design
Time: 3 hrs. . . “Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Use of Design data hand book is permitted.
3. Missing data, if any, may be suitably assumed.
ap ¥ =M0dule—1 1
1 What is the need of aero dynamically profiled body and explain.

1) Draw force

11) Lift force

111)Side force

iv) Pitching moment

v) Yawing moment. (12 Marks)
Explain an engine spray formation. 4 (08 Marks)
OR
What do you mean by direct injection system? Explain any two types of petrol injection
system for SI engine. N ! (10 Marks)
With a neat sketch explain air injection system for diesel engines. (10 Marks)
_ Module-2 .
Briefly describe cylinderliners and cylinder lubrication. : (10 Marks)
Explain any two different types of indirect combustion chambers of Cl'engines. (10 Marks)

A four stroke d_iesé] engine has the fol-lowing'lépeciﬁcation which is working on diesel cycle
is mentioned below : :
i) Compression ratio = 15

i) Stroke volume = 100cc

iii) Cut-off = 10% of the stroke volume

1iv) Power =SKW"

v) Speed = 1500 rpm with a possibility of overspending of 2000 rpm

vi) Cylinder material = castiron. ._ (10 Marks)
.. Determine : .

i) Cylinderbore

i1) Cylinder length

ii1) Wall thickness :

1v) Thickness of cylinder head. (10 Marks)

4 Module-3
Design a Castiorn piston‘for a single acting four stroke diesel engine from the following
data: A

Cylinder bore . = 100mm

Length of the stroke = 125mm

Speed B = 2000 rpm

Brake mean effective pressure = 0.5MPa

Maximum gas pressure = 5SMPa

Fuel consumption = (.25 kg/Brake power in KW/h

Aeccnriiafaiinr Sirtlise rlabn s o B fle o g
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OR

Design a connecting rod of circular section for the following data :
Diameter of the piston or cylinder bore = 150mm

Length of the connecting rod =350mm

Stroke of the piston =160mm

Mass of the reciprocating parts =2.8kg

Speed of engine = 1500rpm

Material of connecting rod = 40C8 steel (G, = 328.6 N/mm?)

FOS for buckling =4

Length to diameter ratio of crank pin.and gudgeon pin = 1.5

Allowable bearing pressure at the gudgeon pin = 16.5 N/mm”

Material for the boltand cap . " =50C4 steel (o, = 372.7N/mm?)

Factor of safety for the bolt and cap =4 ./

Assume any further data required for the design. (20 Marks)

B Module-4
Explain the following gear boxes :
1) Sliding — Mesh gear box
i1) Constant — Mesh gear box (10 Marks)
Sketch a section through a sliding type gear box with four forward and one reverse speeds
and explain clearly how the different speed ratios will be obtained in the following cases :
Gear ratio of top gear =141

Gear ratio of third gear =138/ 1.
Gear ratio on second gear =224 |
Gear ratio on first gear =381

Gear ratio on reverse gear =38 : | ;
Assume counter shaft or layout shaft speed is half that of the engine speed and smallest gear

is not to have less than 15 teeth. (10 Marks)
; OR
Classify and explain the types of suspension springs. (10 Marks)
Define Resonance, Isolation, Forced Vibration, Time period, Degree of freedom (05 Marks)
Obtain two degree of freedom equation of motion for vehicle suspension. (05 Marks)
Module-5
Explain briefly :

Engine coolant flow

Forced circulation water coolin g system
Radiator

Purpose of cooling--system. (20 Marks)

OR
Explain the following related to common emission control system :
1) Crank case emission control
ii) Exhaust emission control. - (10 Marks)
Write the advantages and disadvantages of liquid cooled engine system. (10 Marks)

kok ok ko
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Time: 3 hrs.

Second Semester M.Tech. Degree Examination, June/July 2023

Advanced Machine Design

Note: 1. Answer any FIVE full questions, choosin g ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Cour&e outcomes.

| ‘ L 22MMD/MEA21

Max. Marks: 100

Module—= M| L C
Q.1 Explain with a flow chart of phases and interaction of the design process. 10 | L2 | CO1
Write a short note on : : 10| L2 | CO1
' 1) Design factor and Factor Qf safety i) Dimensions and Tolerances.
OR -
Q.2 What are the professional responsibilities of the Design Engineer’s and also | 12 | L2 | CO1
list and explain solution process technique of Design Engineer’s.
Explain Standards and Codes. List some of the standards organisation in | 8§ | L2 | CO1
' Mechanical Engineers.
Module -2 o
QJ3 Name and explain different types of loads acting on a Machine member. 10 | L2 | CO1
. | With an example, explain how 2D static loading analy515 carried out ma | 10 | L2 | CO1
i machine element.
: % OR | L
Q4 . Define Free Body Diagram and explain its importance in load analysis. 6 | L2 | CO1
. ‘ Explain the following : 1) Impact loac.lin"g i) Beam loading. 14 | L2 | CO1
| Module — 3
Q5 ’ TI What are principal stresses and derive an equation of principal stresses fora | 10 | L2 | CO1
| 2 — D element subjected to general stress system.
A biaxial stress element as shown in Fig. Q5(b) has o, = 40,000 psi , | 10 | L4 | CO2
| oy =-20,000 psi and 15y = 30 psi CCW. Use:Mohr’s circles to determine the
‘principal stresses. Check the result with'a Analytical method.
|
| o _
I Fig. Q5(b) and Fig. Q(6(b)
' OR
Q.6 " Explain the following : 10 | L2 | CO1
i)  Axial Tension i1)  Direct shear stress
| iii)  Bearing stress iv) Tear out.
|
1of2
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A biaxial stress element as shown in Fig. Qé(b) has oy = 40,000 psi ,
oy = 20,000 psi and 1y = 10000 psi CCW. Use Moht’s cirele to determine
the principal stresses. Check the solution with a Analytical method.

10

L4 CO2 |

Module — 4

Q.7

Explain Stresses acting on Beams , Shafts and Cylinders.

10

L2

CO1

Determine and plot the slope and deflection functions for the beam shown
in Fig. Q7(b). Take beam length { = 10 in and load location a = 4 in. The
beam’s I = 0.5 in* and E = 30 MPsi. The magnitude of the applied force is
F =400 (b. :

| a !#-
Fig. Q7(b) %7
| PP SN

10

L4

CO2

OR

Q38

. | What are Stress concentration and explain with a neat sketch methods to

reduce stress congentration in a machine elements.

10

L2

CO1

Find the most highly stressed locations on the bracket shown in Fig. Q8(b)
and determine the applied and principal stresses at those locations. Take the
rod length € = 6 in and the arm a = 8 in. The rod outside diameter d = 1.5
in. load F = 1000 (b.

L __Hry

S~ op 4

F‘N .J'.

Fig. Q8(b) , Fig. Q9(b) and Fig. Q10(b)

10

L4

coO2

Module — 5

Q9

List theories of failure of Du_ctiié materials. Under static loading and
explain in detail any one theory. '

10

L2

Co1

Determine the safety factors for the bracket shown in Fig. Q9(b) based on

| both the distortion enetgy theory and .the maximum shear theory and
.+ | compare them. Take the materials as 2024 - T4 aluminum with yield
« 1 strength of 47000 Psi. The rod length £ =6 in and arm a = 8 in. The rod

outside diameterd = 1.5 in. load F = 1000 (b.

10

L4

CO2

OR

Q.10

List theories of failure of Brittle materials under static loading and explain
in detail any one theory.

10

L2

CO1

Determine the safety factors for the bracket rod shown in Fig. Q10(b) based
on the modified Mohr theory. Take material as class 50 gray cast iron with
o = 52500 Psi and o, = -164000 Psi. The rod length { = 6 in and arm
a =38 . The rod outside diameter d = 1.5 in. load F = 1000 {b.

10

L4

CO2

e e Ve % %
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Second Semester M.Tech. Degree Exam_i_n_j_afioﬁ, June/July 2023
Advance Finite Element Methods and Applications

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks, L: Bloom’s level , C: Course outcomes. i

Module= 1 | M| L| C

Q.1 | a. | Derive the finite element equations from the principle of virtual work 12 | L1 | CO1

b. | For the spring assemblage ‘shown in Fig.Ql(b), find the nodal| 8 | L2 | COl1
displacements and support reactions.

Given : K; =200 N/mm ; Ko=400 N/mm ; K3= 600 N/mm ; P =25 kN
Ky ¥z P k3

A 2 3 4

1 Fig.Q.l(B)ﬁ_.. "
h OR

Q.2 | a. | For the spring asserﬁblage shown in Fig.Q2(a), find the displacements of | 10 | L2 | CO2

the rigid body and the support reactions. Solve the problem symbolically.
Ka

E k 7 /
FigQa(a) ™74®%Y

b. | Sketch come of the 1D, 2D, 3D and axisymmetric finite elements | 10 | L1 | CO2
1 commonly encountered.

Module — 2

Q3 For the plane truss shown in the Fig.Q3, detenmne the displacement and | 20 | L3 | CO2
reactions. Let E = 210 GPa, A = 6x10* m” for elements 1 and 2, and

A= 642107 m? for the element 3. (Given load at node 2 is 1000 kN)

@ Im V"

i50o**

Fig.Q3

Q.4 | a. | Obtain the stiffness matrix for a bar arbitrarily oriented in the plane. 12 | L2 | CO2

b. | How do we compute the stress in a bar element arbitrarily oriented and | 8 | L2 | CO2
whose end displacements in global coordinate system are known.

Module - 3

Q.5 | a. | Using the direct stiffness method, solve the problem of the propped | 10 | L3 | CO3
cantilever beam subjected to end load P in Fig.Q5(a). The beam is assumed

to havc constant EI and lengtll 2L. It is supported by a roller at mid-length

PRy, B SRR k. SN TG Ak =i S
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A beam is subjected uniform distributed load W. The 'Beam is of length L.
Using the work-equivalence method, find the equivalent nodal forces and
moments. Assume the beam to have constant EI throughout its length.

10

L2

Cco3

OR

Q.6

Determine the displacement and rotation. under the force and moment
located at the centre of the beam in Fig.Q6(a). The beam is fixed at both
ends. A downward force of 10 kN and an applied moment of 20 kN-m act
at the centre of the beam. Let E = 210 GPa and I = 4x10™ m* throughout
the beam.

1ok N

feamad
]

Fig.Q6(a) 20 kN-m

10

L3

Cco3

Determine the nodal displacement and rotations for the beam shown in
Fig.Q6(b). The beam is fixed at left end, has a roller support at the middle
and a spring support at the right end. A downward force of P = 50 kN acts
at the right end. Let E =210 GPa, I = 2x10~* m” and K = 200 kKN/m.

L f= soxN

A—3m —p3m e ?ont»)m
Fig.Q6(b) I

10

L3

CO3

Module — 4

Q.7

Obtain the finite element equations (stiffness ‘matrix) for a plane stress
element (CST) in global coordinate system.

16

L2

Co1

List the stress and strains in case of plane stress and plane strain conditions.

L2

CO1

OR.

Q.8

Find the nodal displacement for the structure shown in the Fig.Q8 which
can be idealized as two CST elements. Assume plane stress condition.
Take y=0.25, E = 2x10° N/mn* and thickness = 1 5min.
'_'-" - - 50 KN

® o i ___§%nm

< L]

|

! 5
Fig.Q8 |—70%mm —y

20

L3

CO3

Module — §

Q.9

Obtain the stiffness matrix for a bar element using isoparametric
formulation. '

10

L2

CO1

Determine the shape functions for 4-noded rectangular element using
natural coordinate system.

10

L2

CcO2

OR

Q.10

Using Lagrange functions, derive the shape function for hexahedron (brick)
element.

10

L2

cOo2

Show that the constant derivative condition and conditions for rigid body
are satisfied for isoparametric elements if SN. = 1

10

L2

CO1
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Time: 3 hrs.

Second Semester M.Tech. Degree Examinat'i'zfii;., June/July 2023

Fracture Mechanics

Max. Marks:

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

22MMD/MDE/MEA232

100

Module — 1 ; M| L C |
Q.1 | a. | What is Fracture Mechanics? DISCUSS Bm:ﬂy the ductile and brittle fracture 8 | L2 | CO1
b. | Discuss the fracture mechanics gpproach to structural design. - 8 [L2 [ cot |
c. ‘ With a neat sketch, explain the modes of failure. 4 |L2 | CO1
OR |
Q.2 |a.| With a neat cl1agram explam the working prmczple of Magnetic particle | 6 | L2 | COl
| inspection.
| ]
b. | Illustrate crack detection using X-ray imaging. 6 |[L2 | CO1
c. | Explainbriefly with a neat diagram the liquid penetration inspection. 8§ |L2 | CO1
| _
Module -2
Q.3 |a. Derive an expression for fracture strength of a brittle material usmg 10 | L3 | CO2
| Griffith’s energy balance. -
b. | Determine the energy release rate of a Double Cantilever Beam (DCB) | 10 | L3 | CO2
' specimen subjected to a constant load.
OR 1 |
Q.4 | a. | Determine the stress distribution on the surface of a thin plate with a center | 10 | L3 | CO2
' crack. Draw the Mohr’s circle dlagram
b.  Briefly. explam the Cl'ltlbaf energy release rate 1n a piate with center crack | 10 | L3 | CO2
and subjected to plane stress.
W e Module e 3 :
Q.5 | a. | Explain: i) LEFM . 6 | L2 | CO3
b. | Deduce the: stress and dlsplacemem expressions for an isotropic flat plate | 6 | L3 CO3 |
- wzth a crack length of “2a”. . B
c. | Write a note on: 8 |[L3|CO3

i)  Equilibrium equations and
i) Compatibility relations between strain components.

1 of 2
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OR
Q.6 | a. | Derive an expression for the stress intensity factor when wedge load actson | 10 | L3 | CO3
a cracked surface i) Symmetrically i) Asymmetrically. ..
b. | Discuss the importance of stress intensity factor. What are the factors on | 10 | L3 CcO3
|“dﬁchitdepends? o & ¥
Module -4
Q.7 | a. | Derive an expression for Irwin’s plastic zone correction. 10 | L3 | CO4
b. | Briefly explain the effect of plate thickness on stress intensity “factor | 10 | L3 | CO4
variation. 2
Q.8 | a. | Determine the J-integral for-a Double Cantilever Beam (DCB) specimen, if [ 10 [ L3 | CO4
each cantilever is pulled by a distributed load P, as shown in Fig.Q.8(a).
T*L .
\ e
| o M
| y3
8
+
cord =
c i,
e Fig.Q.8(a)
b. | Discuss the numerical evaluation of J-integral and prgajéﬁng safety or | 10 | L3 | CO4
‘ failure. % s %4
Module — 5 |
Q.9 |a.  Derive relationship between CTOD, K; and G; for small scale yielding. 110 | L3 | CO5
b. " Establish a relation between CTOD and J. 10 | L3 | CO5
Q.10 | a. | Explain the load-displacement test using clip gauge. 10 | L3 | CO5
b. Disc\\uss:._'_'the graphical interpret_at'idn method of Jic. 10 [ L3 | CO5
| g 2 : ]

EO )
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| .
Second Semester M.Tech. Degree Examination, June/July 2023
Mechatronics System Design
Time: 3 hrs. | Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course gutcomes.
Module - 1 W M| L | C
Q.1 | a. | What is Mechatronics? Explain wath block diagram basic elements of | 10 | L2 | CO1
mechatronics system. ’
b. | Explain with block diagram, open loop systems and closed 10013 systems. 10 L2 | CO1
- OR ]
Q.2 | a. | Briefly explain Smart Sensors and Potentiometer sensors. 10 | L2 | CO1
b. | Explain with sketch Hydraulic actuation systems. 10 L2 | COIX
Module -2 '
Q.3 | a. | Explain with Ske'gch mechanical switches and solid state switches. 10 L2 | CO2 |
b. | Explain with sketch Solenoids and Stepper motors. 10 L2 | CO2 |
: ' OR _ N
Q.4 |a.| What is Engineering systems models? Explain with sketch rotational | 10 | L2 | CO2
franslational systems. |
b. | Explain with sketch Electro mechanical systems. % 10 | L2 | CO2
Module -3 B
Q.5 | a. | What is signal conditioning? Explain with sketch the operat;onal amphﬁe& 10 | L2 | CO3
b. | Explain with sketch protecuon and filtering in signal conditioning. | 10 ' L2 | CO3
OR
Q.6 | a. | Explain with sketch Wheatstone Bridge and Multiplexers. _ 10 L2 | CO3 |
b. | What is MEMS? Explain materials for MEMS and micro systems. 10 | L2 | CO3
B Module — 4 |
Q.7 | a. | What is modeling dynamic systems‘? Briefly explain wzth sketch natural | 10 | L2 | CO4
and forced responses. N ]
b. | Explain with sketch Tranment and Steady-state rcsponses 10 L2 |CO4
- : . -
Q.8 | a. | Explain with examples for First order sy%tems and Transfer functions for | 10 | L2 | CO4
| First Order Systems. %, | N
b. | Explain with exampies for systems in series connecnom 10 | L2 CoO4
. Module -5 §
Q.9 | a. | Explain with Block diagram micro processor system and its buses. 10 L2 CO5 |
b. | Explain with block diagram general architecture of a microprocessor. 10 L2 | CO5
|
OR N
Q.10 | a. | Explain with suitable diagram of micro controllers. 10 L2 | CO5
b. | Briefly explain Assembly Languages of instructions set of Data transfer | 10 | L2 | COS
movement. |

R
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Second Semester M.Tech. Degree Examination, June/July 2023
Big Data Analytics

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: C ourse outcones.

Module = 1 M| L C

Q.1 |a. | Explain MapReduce data flow with multiple tasks with a diagram. 10 | L1 | CO1 |
b. | Briefly explain the following HDES concepts: b 10 | L1 | CO1
(i) Blocks (i) Name Node and Data Nodes  (iii) HDFS High Availability
OR
Q.2 |a.|Explain the Hadoop F ile system and Basic File system operations | 10 | L1 | CO1
commands.
b. | How a client writing data to HDFS with a diagram. 10 | L1 | CO1 |
' Module — 2
Q.3 | a. | Explain Anatomy ofa YARN Application Run with a neat diagram. 10| L1 | CO2
b. | Explain scheduling in YARN with a neat diagram. 10| L1 | CO2
OR
Q.4 | a. | Explain Data Integrity and Compression in HDFS. 10 | L1 | CO2

b. | With a neat diagram, explain sequence file format with record compression | 10 | L1 | CO2
and block compression. -

~ Module -3 : ;
Q.5 |a. | Explain (i) Types of Hadoop Logs 10 | L2 | CO3
(ii) Tuning a Job checklist
b. | Briefly discuss about Apache Oozie and program for Qozie work flow | 10 | L2 | CO3
definition to run the maximum temperature MapReduce Job.

' OR :
Q.6 | a. | Explain the Anatomy of a MapReduce Job RUN with a neat diagram. 10| L2 | CO3 |
b. | How status updates are propagated through the MapReduce system witha| 10 | L2 | CO3
neat diagram. '

_ _ Module — 4
Q.7 | a. | Explain the Input Format class hierarchy with a neat diagram. 10 L3 | CO4
b. | Explain the Output Format class hierarchy with a neat diagram. 10 | L3 | CO4
OR

Q.8 | a. | With a ncat diagram, explain how FLUME Agent with a spooling directory | 10 | L3 | CO4
source and a logger sink connected by a file channel. |
b. | Describe how Load balancing between two Agents in FLUME with a| 10 | L3 | CO4

diagram.

. Module -5
Q.9 |a. | Discuss about PIG. Explain the two execution modes of PIG and three | 10 | L3 | COS
ways of executing PIG program.

b. | Explain Loading, Storing, Grouping, Joining and Splitting Data in PIG. 10 | L3 | COS |
= OR
Q.10 | a. | Discuss about SPARK. How SPARK Runs a Job with a diagram. 10 | L3 | COS
L b. | Explain SPARK on YARN client mode with a diagram. 10 | L3 | COS

P R .
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Second Semester M.Tech. Degree Examjhatfbn, June/July 2023
Artificial Intelligence and Machine Learning

22SCS/SCN22

Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choesing ONE full question fmm_;dch module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
Module - 1 ay_ M|L]| C |
Q.1 |a. Whatis AI? Explain the fields where foundations of AT is used. Mention 10 | L2 | CO1
! some applications of Al '
| o
b. | You are provided with two water jugs, one with 5 gallons of capacity and | 10 | L2 | CO1
the other with 3 gallons of capacity. Neither have any measuring marks on
it. How can we get exactly 4 gallons of water in 5 gallon jug?
1) Write down the production rules for the above problem.
1) Find any one solution for the above problem.
OR
Q2 |a. - Write Breadth first search algorithm and explain by taking suitable | 10 | L2 | CO1
| example. ;
b. .i Explain the process of simple hill climbing with algorithm and also explain | 10 | L2 | CO1
| the problems with hill climbing. B 2
Module -2
Q3 |a. - Explain MINIMAX procedure, strategy and algorithm. 12 | L2 | CO1
b. | Show that « & (A » B) A(B — ~ A) is unsatisfiable using the tableau | 8 | L2 | CO1
method. '
|
| |
Q4 | a. | Write down the steps to transform a formula to its equivalent CNF. Convert | 10 L2, | CO1
| the formula (~A — B) A (C A~ A) into its equivalent CNF representation. L3
b. | Explain the game playing problem with an example game tree, where | 10 L2, | CO2
| MAX is playing first. L3
| :.
: Module — 3
Q.5 |a. | What is Means Ends analysis? Write the algorithm and explain by taking | 10 | L2 [ CO2
' suitable example.
b. | Explain semantic net method of knowledge representation with an 10 | L2 | CO2
‘ example.
| -

I of2
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a. | Discuss about knowledge representation with frames. Give the structure L3 | CO2
and faults in a frame. '

b. | Demonstrate forward reasoning and backward reasoning inference L3 | CO2
| mechanism for the following set of classes: A
isa (X, human < is a (X, man) .

| isa (John, man),

Module -4

Q.7 | a. | Explain the concept of Bayes theorem and derive Bayes theorem from [10 [ L2 CO2
' conditional probability. "

b. |' We are given probability of any person chosen at random bring literate as L2 | CO2
0.40 and probability of any person chosen at random having age > 60 years
as 0.005. Find the probability of the fact that a person chosen at random of
| age > 60 years is literate. -

OR
Q8 | a. | Discuss about K Means and hierarchical clustering techniques in brief CO2

|
Module — 5

b. | Explain
|
a. | What is SVM? Outline the working of SVM (Support Veetor Machine) for | 10 CO3
| linear and non linear classification. -

the components of a learning system with a neat sketch.

b. _I Discuss the different iss
|| Network).

ues while designing an ANN (Artificial Neural H

10 | L2 | CO3

b. | Design a perceptron for Boolean or function using learning algorithm.
| Assume Wi = -0.2, W= 04 and Learn ing rate A . P44

L2 | CO3

B
L

20f2
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Time: 3 hrs.

228CS231

Second Semester M.Tech. Degree Examii;éﬁoh, June/July 2023
Wireless Networks and Mobile Computing

Max. Marks: 100

Note: 1. Answer any FIVE full questions, cié’aosmg ONE full question from each module.

2. M : Marks , L: Bloom’s level , C Course outcomes.

Module — 1 M| L C
Q.1 | a. | What are the various tiers in three tier architecture? Descrlbe the functions | 12 | L2 | CO1
of each tier in detail.
b. | Explain how can an ISP. mpiemmt a system using [CAP where some web | 8 | L2 | CO1
sites are inaccessible during certain times of the day
OR
Q.2 | a. How is content ratmg and filtering helpful in classifying content? What is | 8 | L2 | CO1
the role of RSACI and PICS in classifying content?
b. What is a content aware system? What all can be the types of information | 8 | L2 | CO1
needed for developing a fully content aware system?
¢. Write a short note on client content manager. 4 L2 | CO1
Module -2
Q.3 | a. | Describe the 1S-95 architecture in detail. 12 | L2 | CO1
|
b. | Differentiate between GSM and 3G. 8 |L2 | CO2
__OR
Q.4 | a. | Differentiate between Hard handoff, soft handoff and softer handoff. 5 | L2 | CO2
b. | What is direct sequence spread Speétmm teuhnology" How does it work in | 10 | L2 | CO2
CDMA technology?
C2 | _: Explain the design constraints in applicat-‘iqﬁéh'fdr handheld devices. 5 |L2 | CO2
| T Module -3
Q.5 | a. | Explain the smart client architecture with a neat diagram. 12 | L2 | CO1
b. | Explain the palm OS architecture in detail. 8 L2 |Co1
_ OR
Q.6 | a. \ Explain the smart client application development process in detail. 12 | L2 | CO2
b. Explain the two ways of deployment of wireless applications. 8 |L2 | CO2

1of2
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22SCS23
Module — 4 ]
Q.7 ‘| Explain thin client architecture with a neat diagram. 12 | L2 | CO1
Explain the process of processing a wireless request in de_'tﬁ:ﬂ. 8 | L2 | CO1
OR
Q8 Explain the Wireless Application Protocol (WA?) stack both 1.x and 2.x | 12 | L2 | CO1
and also WAP benefits.
Write an HDML code for inventory search which includes three golinksas |8 | L2 | CO2
search by Name, Search by SKV and Inventory list.
Module — 5
Q.9 What is J2ME MIDP? Explam ﬁ& various functional components 4 L2 | CO3
. . What is CLDC? How do vou progmm tor CLDC? 8§ L2 | CO3
What are the different sécurity considerations in MIDP? Explain in detail. |8 | L2 | CO3
A OR
Q.10 Explain MIDlet life cycle in detail. 8 | L2 | CO3
Discuss in detail about GUI in MIDP. 12| L2 | CO3
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Agile Technologies

Note: 1. Answer any FIVE full questions, choasmg ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

~ 22SCS/SAM/SAD244

Max. Marks: 100

Module = 1 M| L | C

Q.1 | a. | Explain different types of success with a neat diagram. 10 | L2 | CO2
b. | How agile development helps to achieve organizational ﬂucccss'? 10 | L1 | CO2

_OR '

Q.2 | a. | What does it mean to “be agile?’? 05| L1 | CO2
b. | What are Agile methods? 05| L1 | CO2
¢. | List the principles behmd the agile manifesto. 10 | L1 | CO2 |

o Module — 2

Q.3 |a. | Explain XP hfecyclc and briefly explain how it works. 10| L2 | CO1

b. | Discuss the functions of on-site customers and product managers in XP | 10 | L2 | CO1
team.
: OR

Q.4 | a. | Discuss the recommendation for adopting XP. 10/ L2]co1 |
b. | Discuss the function of management support, team  management and | 10 | L2 | CO2

collocated team.
Module — 3

Q.5 | a. | What is root-cause analysis? How do you find root cause? When to ﬁx, and | 10 | L1 | CO2

not te fix root cause?
b. | What is iteration demo'? How to conduct 1terat10n demo? 110 | L1 | CO2
- OR

Q.6 | a. | What are the technique XP uses to achieve zero bugs? Explain in detail. 10 L1 | CO1

b. | What is meant by documentation? Explain different types of |10 | L1 | COl
documentation. '
; Module — 4

Q.7 | a. | Define “values”, “principles” and “practices” in XP. 10 | L1 | CO1
b. | When do you think it’s time to break the rules? 05| L1 | CO1
c. | Anything more is wasteful. Eliminate it! How do you do it? 05| L1 | CO3

- OR

Q.8 | a. | Discuss how we build effective relationship with people. 10| L2 | CO3

b. | How to build pmceqs for the people? Explain. 10| L1 | CO3
s Module - 5

Q.9 |a.|Only re%easable code has value. Justify. 10| L2 | CO3

b. | Discuss the Universal Design Principles. 10/ L2 CO3 |
OR

Q.10 | a. | Explain how do you state great designs. 10 | L2 | CO3
b. | Software doesn’t exist. Justify. 05| L2 | CO3
¢. | Design is for understanding. Justify. 05| L2 | CO1
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First Semester M.Tech. Degree Examination, June/July 2023
Advanced Digital Signal Processing
Time: 3 hrs. & Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosiii’ig;QNE Sfull question from each module.
2. M : Marks , L: Bloom’s level , C: C q_ur;v'e outcomes.
~ Module—1__ ) M| L | C
Q.1 | a. | With neat block diagram, explain representation of discrete time system 10 | L2 | CO1
and also mention the classification of discrete time system.
b. | Explain recursive and non recursive Realizations of FIR sysiems 10 | L2 | CO1
g & OR )
Q.2 | a. Explain implementationiof sampling rate conversion. . 10 | L2 | CO1
b. | Explain correlation of discrete time systems. 10 | L2 | CO1
Module — 2
Q.3 | a. | Explain de91gn 01 a Linear phase FIR "r"!lterq by the frequency sampling | 10 | L2 | CO2
method.
b. | Discuss the two nobel identities,usé_}i*‘-for inter changing of“ﬁlters 10| L3 | CO2
. OR :
Q.4 | a. | Explain the two channel QMF Suppose the poly phase matrix the thme 10 | L3 | CO2
|
' channel perfect reconstruction FIR QMFbank is P(z*) =
I
Determine the-faﬁaij/sis and synthesis EZﬁiters in QMF bank. )
b.  How the subband coding is usefu? for sampling rate converszon7 Explain | 10 | L2 | CO2
the suband coding of speech signals.
w0 | Module - 3
Q.5 | a. Write a short note on the following ' 10 | L2 | CO3
1) Stationary random process
ii) Statistical Averages for joint random processes
1) Power density spectrum
iv) Mean Ergodic process.
b. | Explain the properties of linear;.-y)_rediction error filters. 10| L2 | CO3
OR
Q.6 | a. Derive an expression for the prediction of coefficient using Levin’s and | 10 | L3 | CO3
' Durbin algorithm.
b. : Derive the expression for forward linear filter. 10 | L3 | CO3
|
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Module — 4
Q.7 Explain the principles of adaptive channel equalization w1th a neat block | 10 | L2 | CO4
diagram. -
Explain adaptive noise cancellation with an example:.. 10| L2 | CO4
OR
Q.38 Explain Least Mean Square (LMS) algorithm with necessary steps. 10| L2 | CO4
Explain the properties of the direct form RLS algorithm. 10| L2 | CO4
“Module — 5
Q.9 How the non parametric methods used for power specmun estimation. | 10 | L2 | CO5
Explain Welch method for Averagmg modified peridograms.
Explain Bartlet method f’o‘r computing the avera gc::.pggcxdogram 10| L2 | CO5
OR | ) _ ]
Q.10 Explain the Burg’s method for computing the AR model parameters. 10| L2 | CO5
Explain the ARMA model for power spectmm estimation. 10| L2 | CO5

o
e
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN \ . 22LDN21
Second Semester M.Tech Degree Examination, June/July 2023
Advanced Communication Systems
Time: 3 hrs. Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE full question fmm each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
Module — 1 M| L C
Q.1 Explain the representation of digitally modulated signals. 10 | L2 | CO1
With a neat diagram and expressions, explain MQAM. 10 | L2 | CO1
», ' OR
Q.2 With a neat diagram and expressions, explain offset QPSK (OQPSK). 10 | L2 | CO1
Explain power spectral. denblty of digitally modulated signals with finite | 10 | L2 | CO1
memory. : ‘ N
Module — 2
Q.3 With a neat diagram and expressions, explain the matched filter receiver. | 10 | L3 ‘ CcO2
Also explain the frequency domain interpretation of the matched filter. =
Explain optimal detection for a general vector channel. 10 | L3 | CO2
OR
Q4 Explain the optimal detection and error probability for PSK signaling. 10 [ L3 | CO2
Briefly explain the comparison of digital signaling methods interms of | 10 | L3 | CO2
bandwidth and dimensionality. : J
Meodule -3 |
Q.5 Explain the design of band limited signals for no mtcrsymbol mterfewnce 10 | L4 | CO3
The Nyquist criterion. ' |
Explain the performance characteristics of the MSE equalizer. 10 | L4  CO3
OR _
Q.6 With a neat block diagram, explain adaptive linear equalizer. 10 | L4 | CO3
With a neat diagram, explain decision feedback equalization. 10 | L4 | CO3
Module — 4
Q.7 Discuss the differences between shadowing and path loss in wireless | 10 | L2 | CO4
communication. How do these phenomena affect signal quality and what
are the typical models used to describe them. i
. | Explain the differences between delay spread and Doppler spread in | 10 | L2 | CO4
‘wireless communication channels. How do these parameters influence the
design of communication systems and what techniques are used to mitigate
their effects?
OR
Q.8 Discuss the performance characteristics of Maximum Likelthood (ML) | 10 | L2 | CO4
estimators in statistical modeling.
Explain the significance of symbol timing recovery in digital | 10 | L2 | CO4
communication systems. ' B
! Module — 5
Q.9 Explain the generation and demodulation of direct sequence spread | 10 | L4 | COS
spectrum signals with necessary equation and block diagram.
With a neat block diagram, explain the frequency hopped spread spectrum. | 10 | L4 | CO5
OR
Q.10 With a neat block diagram, explain the CDMA system based on IS — 95. 10| L4 | CO5 |
Explain the process of generating a Pseudo-Random Noise (PN) sequence | 10 | L4 | COS5 {
neinag hiner feedhack chift recicter (1 FQRY and aleo nronerties of maimnm
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Second Semester M.Tech. Degree Examinati_dn, June/July 2023
Antenna Theory and Design

Time: 3 hrs. ' e Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosing ONE Sull question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.
Module — 1 %’ |M|L]| C |
Q.1 | a. | Derive solution of Maxwell’s equation for Radiation problems. - 8 | L2 | CO1
b. | What is an ideal dipole? Deri_v_'é.._an'" expression for electric and magnetic | 8 | L2 | CO1
fields of ideal dipole. Ny
c. Write directivity of an ideal dipole and directivity of an sector |4 | L1 | COl1
- omnidirectional pattern.
: : OR
Q2 |a. Explain Slip’s in the evaluation of Radiation fields. 6 L2 | COl
b. Explain Radiation from line current. 8 | L2 | CO1
c.  Explain the basic principle of Radiation Mechanism with a suitable | 6 | L2 | COl1
| example. :
|
Meodule — 2 .
Q3 |a. i What is Antenna Synthesis? Explain Antenna Synthesis principles. 10 | L2 | CO2
b. Explain the Taylor Line - Source Method. & 10 | L2 | CO2
OR
Q.4 | a. Explain Array Pattern Evaluation Inclhuding Mutual Coupling. 6 L2 | CO2
b. | Explain the Wood Ward — Lawson Sampling Method. 6 |L2|CO2
¢. | Explain with Relevant equation of the array factor expression of uniformly | 8 | L2 CO2 |
| excited. | 3 i,
- Module -3 ::
Q.5 | a.  Explain with figure of Helical Antenna. 10 | L2 | CO3
b. | What is a-._:ﬁ_(a:gi'— uda Antenna? Explain with neat sketches of Yagi - uda | 10 | L2 | CO3
i Antenna.
|
Fa OR
Q.6 | a. | Explain with neat sketches of Microstrip Patch antenna. 10 | L2 | CO3
b. ‘ Explain Infinite Biconical Antenna and Finite Biconical Antenna. 10 | L2 | CO3
1of2
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i | Module — 4 - _
Q.7 |a. Whatis Reflector Antennas? Explain Parabolic Reflector Antenna. 10 | L2 | CO4
b. | Explain the dual Reflector Antennas with figures. 10 | L2 | CO4
|
OR _
Q.8 | a. Explain Relevant equation general feed model. 6 | L2 | CO4
| s
b. ‘ Explain Gain calculations for Reflector Antenna. 8 L2 |CO4
c. " Explain effect Parabolic Reflector. 6 | L2|CO4
Module - 5
Q.9 | a. | Explain two alternative approaches to the MOM. 10 | L2 | CO5
b. | Explain Weighted Residuals and the method of moments. 10 | L2 | CO5
| OR
Q.10 | a. | Derive Kirchoff’s Network equation form integral equation. 10| L3 | CO5
| "
b. | Derive Poeklington’s integral equation in the MOM. 10 | L3 | CO5

L R )
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Second Semester M.Tech. Degree Examination, June/July 2023

Wireless Sensor Networks

Time:; 3 hrs.

Note: 1. Answer any FIVE full questions,
2. M : Marks , L: Bloom’s level , C: Cow_se outcomes.

Max. Marks: 100

choosing ONE full question from each module.

Module~ 1 M[ L] C |
Q.1 | a. | Explain WSN architecture and protocol stack. (10 [ L2 | CO1 |
b. | Explain military and home application in WSN. 10 [ 1.2 | CO1
. OR
Q.2 | a. | Explamn Wireless HART - architecture and its components with neat | 10 | L2 l Cco1
diagram. o '
{ \ b. | Explain IEEE 802.1 4 and Zigbee protocol stack with neat diagram. |10 | L2 | co1
i_ { o Module — 2
Q.3 [ a. [ Explain general hardware of sensor node withneat diagram. | 10 (L2 | CO2
| | b. | Explain the concept of fault tolerance and WSN topology. | 10 | L2 | CO2
| OR
TQ.4 \ aExplain joint source-channel coding and correlation model and architecture. |10 | L2 | CO2
" ' b. | Explain IEEE 802.15.4 Topology structure: = 10 | L2 | CO2
i | (i) Star (i) Mesh _ (iii) Cluster tree
Module — 3 _ _
Q.5 | a. | Explain challenges of MAC with respective to energy consumption. 110 | L2 | CO3
| b. | Explain S-MAC contention based medium access with neat diagram. |10 | L2 | CO3
OR '
%Q.ﬁ | a. | Explain the mechanism of CSMA. - -_ (1012 | C03 |
[ | b. | Explain Zebra MAC hybrid medium aceess with neat diagram. [ 10 12 | CO3
’7 S Module — 4 |
@.‘7 [ a. | Explain the various challenges for transport layer in WSN. 110 | L2 | CO4 _
| b. | Explain Source Coding (data compression) techniques. (10 L2 | CO4
i " OR
\%}.8 a. | Explain Central, distributed and hierarchical network management types | 10 \ L2 l C 0-1\
with neat diagram. 3 "
b. | Explain Query Processing architecture with neat diagram. 10 | L2 | CO4
oy Module — 5
Q.9 |a. | Explain witha neat diagram, direct sequence spread spectrum techniques. 10| L2 | CO5
b. | Explain fast and slow frequency hopping. 10| L2 | CO5 |
A ‘OR
Q.10 | a. | Explain the generation of PN sequence with example and verify its | 10 | L2 CO5 |
properties. o
L b. | Define spread spectrum with neat diagram. Explain model of SS technique. 110 | L2 | COS |
W ko ok &
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Second Semester M.Tech. Degree Examination, June/July 2023
Multimedia Over Communication Links

Time: 3 hrs. ¢ Max. Marks:

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.

100

Module =1 &9 M[L][ C |

Q.1 | a. | Describe briefly about the telephone network and network. 4 10| L1 | CO3

b. | Describe the interactive applicqfioné*bver internet. 4 10| L1 | CO3

L OR b -

Q.2 | a. | Describe the interpersonal communication multimedia applications. 10| L1 | CO3

b. | Describe briefly about the broadcast television and ISDN network. 10 | L2 | CO3
MOdule 2 — - - .. — — P

Q3 | a Dcscnbe various types of texts with exampie for each. 10| L1 | CO2
| b.| Define aspect ratio, compute the memory requirement to store single | 10 | L4 Cco2 |

digital image for the vertical resolutlon 480 pixels a.nd with 1) 8 — bltf’plxel
it) 24 — bit/pixel. Use aspecz ratlo 4:3 .
|

— — OR - — —

Q.4 | a. | Describe the main features of DMS. ) _ 10| L1 | co2
b.  Describe the functions of ﬁ}hultimed_ia operating systems. | 10| L3 | CO2 |
Module -3 T o

Q.5 Desc,nf)e the archi ztecture of general perceptual audio codi ing. 10| L1 | CO2
b. “Describe about the psychoacoustlc fundamantais with principles of critical 10| L2 | Cco2 |

- | band frequency analysis and temporary making.

Q.6 | a. | Describe about the optimum coding in the frequency domain. 10 | L1 | CO2
b. | Describe about the audio suband coders. 10| L2 | CO2
Module —4_ - .

Q.7 | a. | Describe the bicck diagram of ISO/IEC decoder and audio encoder. 10| L2 | CO3
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b. | Describe MﬁETZ_systeEs hierarchy_ based on the diff_cféﬁt lransport 10| L3 | co3
 Streams, and MPEG -2 transport packet headers,
|
|

. || Describe the comparison between MPEG

~ 1 and MPEG and MPEG -2
|| coding parameters. o

o

Describe MPEG —4 version | six parts. -

_Module - 5
pt of packet voice and also describe

NTI teconstruction

; il Describe the conce
i scheme.

. | Describe the concept of bit rate control with. diagram. Also describe

| various rate contro] techniques.

OR A
. | Describe the concept of multiplexingﬂin ATM networks. Also describe
| Prame:_ba_sed and cell based interleaving multiplexing.
|
. |' Draw

Q.10

the Video — streaming architecture across the internet and describe
the function of server and client.
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