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FIRST SEMESTER M.Tech. (CE)
Supplementary Examination Feb. 2019
ADVANCED MATHEMATICS & NUMERICAL TECHNIQUES

CE-501
Time: 3:00 Hours Max. Marks: 100

Note : Answer ANY FIVE questions. All questions carry equal marks.
Assume suitable.. missing data, if any.

Q.1 [a] Test the consistency and solve
X+2y+z=3; 2x+3y+2z=5; 3x=-5y+5z=2,
[b] Find the inverse of the matrix using elementary
transformation
2 -1 4
-3 0 1
-1 1 2
Q.2 [a] Find the general solution in series of differential equation
d’y  ,dy

= +2§x—+y=0.
2

[b] Show that J_s,,(x) = 1’%[%sin x4+ ;:r cos x],

Q.3 [a] Estimate the values of f(22) and f(42) from the following
data.
[x 20 J25 [30 |35 J40 T45
@[354[332[291,260]231 204
[b] Probability distribution function values of a normal
distribution ~are  P(0.2)=0.39104;  P(0.6)=0.33322;
P(1.0)=0.24197; P(1.4)=0.14973; P(1.8)=0.07895. Find the
value of P(x) at x = 1.2 using Bessel’s formula.
Q.4 [a] Show that the expression A(,j,k) is a tensor if its inner product
with an arbitrary tensor 2”, is a tensor. :

4x

e,

e,
ravariant tensor of rank two. Show that the

b] Define cont
[ Kronecker delta is a mixed tensor of order two.

0.6
Q.5[a] Evaluate I e™ dx yging Simpson’s 1/3" rule.
). )
[b] Find the first derivative of f(x) at x=1.5 if

1.5 2.0 2.5 3.0 3.5 4.0
24.000 (38.875 |59.000

X
f(x) 3.375 [7.000 |13.625

’ y X
Q.6 [a] Using Runge-Kutta 4 order method, solve o x+y,

for ¥(0.2) , giventhat y(0)=1.
- u 0'u _ :
[b] Solve 72 * P 0 for the domain of the figure given

below up to third iteration.
o6 Sa9 |ooo &ev o

Jooo - Ay (M a3 Jeoo

2 0ol C A LT 2000

Jooo by Dg 9 1 juoe
]

0 &eo Yoo Kov

2

Q.7 [2] (i) Prove that A =—12-52 +5“1+‘sT

1
(i) Prove that #5 = E(A +V).

[b] Express £ (x) = x* +3%* —x* +5x—2 in terms of Legendre

polynomials,
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SIII[;ST SEMES-TER M.Tech. (Structure Engineering)
PLEMENTARY EXAMINATION . _ February - 2019
; CE-502 ADVANCED THEORY OF STRUCTURES
Time: 3:00 Hrs. ' Max. Marks: 100
Note : :

e Answer any five questions.
0 Assume suitable missing data, if any.

1. Find out equivalent joint load vector for a plane frame member of 4.5 m long. The symmetrical
ds and 2.25 m from the ends

trapezoidal load having ordinates of 0 and 40 kN/m at the en
respectively. (20)

merits and demerits of a framed tube structure system used in tall

2. Explain the applicability,
buildings. p (20)
3. Write down stiffness matrix for a grid frame mem‘ber with reference to member axis system.
: . (20)

4. Determine rotation transformation matrix for a space truss member, which connects two ends
(20)

of a member having coordinates (2,3,4) and (7,8,9).

5. Explain the procedure for non-linear elastic analysis of a rigid jointed frame. (20)
t, which is subtending an angle of 30° at its
ually

(20)

6. Determine stiffness matrix of a curved beam elemen
centre. The ratio of GJ/El may be taken as 0.8. The structure and loading planes are mut

perpendicular.

END
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Q.1 Answer all five parts of the following:

Total No. of pages 03

Roll No.
Ist SEMESTER M.Tech.[ Civil Engg.(STR. ENGG.]
Branch/ Group code .
END SEMESTER SUPPLEMENTARY EXAMINATION NOY. 2019
CE503 FINITE ELEMENT METHOD OF STRUCTURAL ANALYSIS
Paper Code ’ Title of the Subject

Time: 03 Houré . Max. Marks: 100

Note: Question 1 and 2 are compulsory. Attempt any one from the

remaining questions. Assume suitable missing data if any,

. [5x10 = 50]

a) Assuming a single dof-at each node, use following generalized
displacement coordinate model u(x,y) = ay + ayx + azy + a,xy and
compute the [A] matrix for the square element shown in figure 1 below.

el

df2 Xdf2

- Figure 1

b) Check tlheu following plate bending displacement model for
completeness and geometric isotropy

2. 3
W= a; + @x + a3y + a3’ + axy + agy? + azx® + agaly + a5y’

c) Develop the shape functions for gll the nodes using natural
coordinates for the line element shown in figure 2 below.

= = = '1'1
Node 1 Node 2 Node 3
Figure 2

d) Explain/derive the virtual work formulation of stiffness matrix and load
vector. be1

0L

e



w
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Explain the convergence requirements for the displacement

e)
field models. )

Q.2 Attempt any three of the following: [3x 10 = 30)

(a) For a 2 noded truss element oriented along member axes,
develop the Stiffness Matrix. Adopt one-point GQR. Take
AE constant. Use displacement field model based on

natural coordinates.

(b) Write the shape functions for a beam element with two dofs
at each node using Hermitian polynomials.

(c) Determine the functional governing the ‘static buckliné of a
both end pinned column subjected to axial load P and specify

the essential boundary conditions.

(d) Obtain the sampling point locations and weight factors fora
two-point Gauss quadrature rule using Lagrangian

interpolation polynomial.

Q.3  Analyze the 2D plane stress deep beam problem and attempt

as follows:

a. Wirite constitutive relationship. 1

b. . Write strain displacement relationship :

c. Select a suitable C° continuity generalized

coordinate displacement model for a triangular
element and test its suitability for compatibility and
completeness requirement. X :

d. Develop [A} matrix

e. Determine [N] vector.

; Page 2

f. Get [B] matrix
[ a: 02+b:02+c:03+d:03+e:05+f.05 = 20}

Ana|yzq a plane strain problem using a 4 noded quadrilateral ¢°
continuity element using a parent iso-parametric rectangular element
In local coordinates to evaluate the Jacobian and the stiffness matrix
following steps as follows. The element is as shown in figure 3 below.
a. . Write shape functions for all the nodes.

b. Develop the .{acobian matrix and evaluate at Gauss point 1.
The 2x2 GQR is to be applied for obtaining the stiffness matrix.

C. Develop [B] matrix for Gauss point 1.

" Y

{-1,1)4 3(11) - 1 ol

1,-1)
(-3 2(1,-1)

GP-4 § GP-3 s

G@l 6@-2 L j_" 2(5,2)

1(2,1)

Xc

4 noded Isoparametric parent
Quadrilateral C° Continuity Plane

Element with Gauss Points.
For 2 x 2. GOR application

Strain Element

Fryiine 2

[ a: 04+b:08+c:08= 20]

Page 3
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FIRST SEMESTER

SUPPLEMENTARY EXAMINATION

CE-511 ADVANCED MATHEMATICS |
Time: 3 Hr

M.TECH. (ENV)
fER 2019

Max. Merks: 100

Note: Answer ALL questions by choosing 'my two pam from each unmn

ALL aueations carrv eoual marks. Assume suitable missing data. H anv.

1. a)Use Newtoh's method to find the smalleet root of the equation e =

x3 4 cos 25x to four places of decimal.
b) Using Gauss elimination method solve
S5x, 4 x4 x3 =7
x4 x4 6x3 =8B; x3+x+x3 = 3
<) Solve the following equations by Gauss-Seidal method:
10x; — 2%, —x3 = 10; =23, +10x; —x3 = —-14
—x; —x; +10x3 =20
2. a) Using Euler’s method solve ¥y’ = x 4y + xy,¥(0) = 1 and find
3(0.1) by taking h = 0.025 '

=2 /2~

. _ y2-x?
b) Using R-K method, solve y’ = Pt
withy(0) =1 at x = 0.2,0.4.

c) Solve the boundary value problem for x = 0.5:
y'+y+1=0, 2(0)=y1) =0,
using finite difference method. :

3. a) Calculate the correlation coefficient and the lines of regression from

the following data: .
[x 57 [s8 |59 59 60 61 62 [64 |
[y 77 [78 |75 78 82 |82 79 |81 |
b) A controlled manufacturing process is 0.2% defective. What is the
probability of taking 2 or more defectives from a lot of 100 pieces? (1)
By using binomial distribution. (11) By using Poisson approximation.
¢) In a large institution 2.28% of employees receive income below Rs.

4500 and 15.8% of employees receive income above Rs. 7500 p m.

]

Agquining the income fallows narmal distribution. Find the mean and
4 D of the distribution.
a) The nicotine contant in milligrams af two samples of tobacco were

nmnlr'/\ ' MI_AE‘ ) )nuﬂ - :}* ‘
Saniple 8 )7 10 ﬂ»u_!_# i

L canithe sald that two s¢ \mplnf come from the same narmal populanon

(Fynn = 226, Fgps = 6.2 26 ).
1) the following figures show the distribution of digits in numbers
chosen at random from a tnlnphona (ﬂmcmr\/

Digits 0 v [ = %
. ; .
[ frequency | 1126 107 | 7 566 | 1075 | 933 | 1107 [ 972 964

Test whether the dlg\tr may ‘be taken to occur equally frequently in the
dlrecmw (¢34 = 16.919)

c) Two groups of 100 people aach were taken for testing the use of a
vaccine 15 persons contracted the disease out of the inoculated
persons, while 25 contacted the disease in the other group. Test the
efficacy of the vactine using x* value (xZos = 3.184).

a) Using graphical method solve the following LPP:

Mlnlmlle z = 2%y + 3xz 5.t
‘, Xg— Xy =2 5% +3x, 1526, 2Lz S 4

. Xy,X2 =0
b) Solve the following LPP by simplex method:
Maximize z = 3x, + 2x5 + 23 S.t.
2%y — Xp + 3x3 S 1853 + Xp + 2x3 S120 Xy, X2, X3 2 0.
c) So\ve the following LPP by simplex method:
‘ Maximize z = 5%, + 3x, +3x3 s.t.
i 4%, + 4% + 35 < 12000; 0.4x, + 0.5x%, + 0.3x3 < 1800;
‘il 0.2 + 0.2, + 0.1x3 < 12000; X4,%7,X3 = 0.

\
\
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M.Tech/Ph.p (HWRE) First SEMESTER

SUPPLEMENTARY EXAMINATION ( FEBRUARY 2019) |
CE 533 Advanced Open Channel Hydraulics

Time :  3:00 Hours - Maximum Marks : 100

Note : Answer all Five Questions, Assume suitable missing data, if any.

1) A trapezoidal channel havmg bottom width 8m and side slopes 1:1

carries a discharge of 80 m*/Sec. Find the depth conjugate to initial
depth- of 0. 75m before the jump. Determine the energy losses in the
Jump =3 ; : (10)

2) Explain in detail with figures, various methods of control of jumps?.
Also write the applications of hydraulic jump. : (1__0)

3) Explain the various GVF profiles and mention their features. (10)

4) Plot the specific energy curve for a rectangular channel 5m wide

carrying 10 cumecs. The maximum depth of flow in the channel is to be
3m. Determine the following from the curve.

a) Minimum specific energy-
b) Alternate depths corresponding to a specific energy of
2.5 kg-m/kg.
c) The critical depth of flow '
Also verify your results using analytical means.

(15)
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5) A 1.5 m wide rectangular channel carries a discharge of 5.0 m°/sec at
a.depth of 1.5m. At a section the channel undergoes transition to a
triangular section of side slopes 2H:1V. If the flow in the triangular
section is to be critical withbut changing the. upstream water surface,
Find the location of the vertex of the triangular section relative to the
bed of rectangular channel. What is drop/rise in the water surface at the

transition? Assume zero energy loss at the transition. (15)

6) A 1.8 m wide rectangular flume carries 1.8 m’/sec of water. At a
certain section A, the depth of water is 1m. If the bed slope of the
channel is 0.0004, determine the distance from A to a section where the
depth is 0.8 m. Solve by single step method. n'= 0.013. Is the surface
profile backwater curve or drawdown curve? Name the profile. (20)
aving 6 m wide at bottom, 2H: 1V side slope,
0.025 carries a discharge of 11.3 m’/sec.
Compute the backwater profile created by -a dam which backs up the
water to a depth of 1.52 m immediately behind the dam. The upstréarh
end of the profile is assumed at a depth of 1% greater than the normal

(20)

depth. .

7) A trapezoidal channel h
bed slooe 0.0016 and n=
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FIRST SEMESTER M.Tech.CIVIL
SUPPLEMENTARY EXAMINATION FEB-2019

CE- 532 ADVANCED HYDROLOGY

Time: 3 Hours

Max. Marks : 100

\N.o.te;sé-?’

" Assume suitable mlssmg ‘data;:if: any v

Question;1.is:compulsory:iAttempt.10.more. questions: 7,

1
(a]

(b]
c]

[d]
e]

[f]
(2]
[h]

(]
[i]

k]
(]

Answer Ten parts of the questlon

Write basic equations used in Lumped ﬂow routmg and in Distributed
flow routing techniques.

State the method of flow roptmg used as short term method of
forecasting for the Yamuna water level in Delhi. .

Compare the applicability of 31mp11ﬁed models of Hydraulic flood
routing techmques Which of these models do_you propose for flood
routing in upper reaches of hilly terrains?

Differentiate between Explicit and Implicit schemes. of Kinematic wave
routing with the help of relevant equations.

Which model of flood routing do you propose for flow routing through a
meandering river in its flood plains?, Comment on applicability of
lumped flow models in these rivers.

Write a short note on applications of Max1mum Intensrty-Duratron-
Frequency relationship in Hydrology

Compare annual flow time series generation wrth monthly flow time
series generatlon for a river.
Explain in brief applicability of different modellmg approaches in

Hydrology. How do you test the model before using it for data
generation?

Write a brief note on application of ARIMA and ARMA models in
Hydrology. Give one example of each of them.

Enlist few examples where regression analysis is used successfully in
Hydrology.

Write a brief note on flood discharge estimation by moving boat method.

Write a brief note on structural methods of flood management. 410)
X
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A rectangular parking lot is 140 m x 280
flow across the pavement 1o the longitud
18 minutes and the estimated total time
stream end of the gutter is 24 minutes. T
rainfall of intensity 6 cm /hr falls on {l
abruptly, determine the hydrograph upto i
Analysis of annual flood series of q river yiclded a sample mean of
1100 m¥sec and standard deviation of 500 m¥/scc. Bstimate the design
flood of a structure on this river to provide 90% assurance that the

structure will not fail in next 60 years. Use Gumbel’s method and
assume the sample size to be v

cry large. ()
A basin has 400 km? of arca 1.=35 km, LCA=11km. Assuming C;=1.5

and Cp=10.7, develop a 3 hour synthetic unit hydrograph, - (6)
For a sub basin of area 280 km?, the following values of Nash model
coefficients were found to be appropriate : n = 3.1, K = 1.8 hrs.
Determine the coordinates of 1hr UH at 3 h interval up to its peak
values of the discharge. (6)

Flood-frequency computations for a river by using Gumbel’s method,
yielded the following results:

m long, The time of overland
inal gutter along the centre is
of concentration to the down
he runofT coefTicient is 0.9. If
he Tot for 3 minute and stops
ts peak magnitude. (6)

Return period T (years) Peak flood (m¥/sec)
50 ,810
100 46,300
Estimate the flood magnitude in this river with a retun period of 500
years. T (6)
A drainage basin has 160 km?

area, 7 hours time of concentration and 9
hours as storage constant wit

h the following information about inter-
isochrone area distribution, determine 1 hour unit hydrograph. 6)

Time (h) 0-1 12 23 3.4 45 54 6-7

Inter isochrones 10 22 36 43 35 19 4

Area (km?) :

The following are the data of the monthly ground water table
fluctuations, precipitation and ground water pumping in certain area,
Sbtl;xsin aregression relation and correlation coefficients 6)
on 1 2 3

5 6 7 8 9 10 11
Precipitation 30 52 95

90 200 280 168 - 5) 18

27 52

Ground W:I‘ 360 405 412 4.57 48 495 502 4380 442 420 390
GW pumping 14.0 234 324 512 623 95 614 474 344 189 1380
rate .

From the following data of annual runoff depths in cm over a
catchment, find if there is any trend in the data. Remove the trend by
moving average method.

. 6
36,43,44,40,35,39, 41, 47, 45,49, 52, 58. ©

10

11

12

Based on river flow data at a site for 10
Thomas- Fiering model for months
found applicable.

©
Qpee =122 +(0.14) ( Quov- 81.2) +115.31 (1 - 0.958%)17
QJan = 0.80+ (-0.05) ( Qpec- 12.2) +t; 1.96 (1 - 0.039%)\2
Generate the probable flow sequence for next 3 months.
During a flood the water surface at a section in a river was found to
increase at a rate of 11.5 cm/h. The slope of the river is 1/3300 and the _
normal discharge for the river stage read from a steady rating curve was

150m?/s. If the velocity of flood wave can be assumed as 2.5 m/s,
determine the actual discharge.

years the following equation for
of December and January was

©)
Write a brief note on application of Implicit dynamic wave model in
Hydraulic flood routing, 6)

END
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Ay 551 THEORY OF PL/ | FEBRUARY 2019 (wrbe™)
: 3 Hours Y OF PLATES & ELASTIC ST ABILITY
: | VML 00
Note: Attem a1
, pt any FIVE questi
allotted to questions are{“('l;;fiitlllo ::; r tl une any missing data cuitably. Marks
: - posite to them.
1 Derive the di ’
{ the d : :
bending oef riiféﬁal equation for the deflection curve in the case of cyl'mdr'lcal
: . ar plates. Explain how stresses in such plates are determined-
2 Explain the , 20
CUXIE’CS fotrhsoionn] cept of effective length of columns. Discuss the use of design.
: S. Supplement your answer with neat sketches. : <20
to each.

: Show that directions of zero slope -nd maximum slope are perpendicular

4(z)  Discuss the differences i d _ on pattens in the cases of
ading on the entire area for cylindrical
orts are simple hinged supports and In

- oromne way. bendin ‘
the other case those are fixed supports. Other parameters T€ - the same for both
the plates. i . 10
mild steel In detail with a neat sketch 10

(b) Explain the stress strain curve of
e both ends ar® in a hinged

5 Determine the critical load for a column whos
condition. Use standard notations and state the assumptions used. 20

6 Discuss bending of 2 circular plate. The plate 1S subjected 10 2 uniformly

distributed Joad on ifs entire arca and rests freely on 1is circumference 20
7. “Write short'notés on any two of the following topics. 20

» " (a) Determjnwce structures
) Ductility of steel
elastic foundations

(c) Plates on
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END SEMESTER Roll NO.coveseasess
XAMINATION: February — 2019 (Supplementary)

CE 7221. E
* Harth Pressure & Earth Retaining Structure

Max Marks: 109
Time Allowed: 3 hours

FIVE ;
. : questions, ¥ .
if missing, Marks carried by a question are indicated against it. Assume any data suitably,

(a)

A smooth y
vert .
surface, ical wall 5 m high, supports a saturated cohesive backfill (¢=0) with horizontal

T‘he top 3 m

. of .

unit weight and appa.re::,e backﬁ]] weighs 17.6 kKN/m?, and has an apparent cohesion of 14 KN/m?. The bulk

KN/m?. Determine the lik lc ohesion of the boom 2 m of the. backfill are respectively 19.2 KN/m? and 20
ikely depth of tension cracks behind the wall. If tension cracks develop, what will be

the total activ
€ pressure? vy i p g i
esultait prescir: ure? Sketch the pressure distribution diagram and locate the point of application of thc;
a1

(b) Describ :
procedure to calz \;arlous pressure envelops used to estimate carth pressure in braced cuts. Also describe the
Breraredl ulate strut loads. Describe, how the pressure envelope for cuts in layered soil shall (l;;

a 34 S6 . % % )
@) Explain “Arching in Soils”. Explain Terzaghi’s theory for vertical stress on an yielding long narrow
10

strip for cohesive and cohesionless soils respectively.
clay while the backfill is cohesionless. Draw
Also derive expression for maximum bending

10)

(b) An anchored sheet pile wall penetrates pure saturated
the earth pressure diagram and analyse the stability of the wall.
moment in the wall.

clay while the backfill is cohesionless.

€)) A cantilever sheet pile wall penetrates pure saturated
t locations and draw the earth pressure

Determine expressions for lateral pressure intensities at importan
19 Also derive expression for maximum bending moment in the

* diagram. What is limiting height of the wal
o)

wall.

(b) Derive the expression for coefficient of active earth pressure under Rankine conditions for 2 sloping
backfill for a cohesionless soil. What will be the expression for passive earth pressure? 10)

e under generalised

13)

ovisions in retaining walls.

(a) Derive with neat sketches the expression for coefficient of active earth pressur

Coulomb’s conditions.

neat sketches various types of joints, and drainage pr

(b) Describe with
)

(a) The height of 2 steel cantilever sheet pile wall above the dredge line is Sm; it retains a cohesionless
soil throughout the backfill having y=16.2 KN/m?, and ¢=33°. Determine (i) the theoretical depth of
embedment, and (ii) the minimum section modulus of the sheet pile, use ca= 172 MN/m?2. (13)

(b) What is lateral
pressure coefficient.

earth pressure at rest? Describe various expressions to determine the at-rest earth

o

(a) The height of an anchored sheet pile wall above the dredge line is 9m, and the anchor is situated at
a depth of 1.5m from top. The sheet pile is retaining a cohesionless soil throughout having v=16.1 KN/m?,
and g=31°. Use free earth support method to determine: (i) the theoretical depth of penetration, (ii) the anchor

force, and (iii) the maximum bending moment in the sheet pile. 12)
page 1 of 2
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(b) Classify and differentiate clearly with the help of neat sketches, the various types of underground
conduits. : . . 8)
@ The height of an anchored sheet pile wall above the dredge line is 9m, and the anchor is situated at
a depth of 1.5m from top. The sheet pile is retaining a cohesionless soil throughout having y=17 kN/m?, and

@=35°. Use fixed earth support method to determine: (i) the theoretical dcpth_ of penetration, (ii) the anchor
: a3)

force, and (jii) the maximum bending moment in the sheet pile.
Explain with neat sketches, the various types of anchors used in sheet pile walls. )

(b)
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J"Ql a) V\’hat 1s an‘é = . | | . us
- optimizaion. ‘qulvalence mle? Descrtbe "varrous equwalence rules | [ O] v.,';:i'-
"""""" d 1n searchrng a node m*‘",ﬁ
[ e

=b) Explain the B+ tree file orgamzatlon What are the steps mVOlV@ 1 O]

B+ tree? Explam with the help of su1table example : 5 EEE
= r7 How referent1a1 mtegnty 1s’ ‘

: -QZ a) Deﬁne Assertlon HOW t’t:ls dlfferent from Tngg
-managed using tnggers? o i [10] e
trol in real t1me databases Explain any ™
: [10]

= .. b) Name Val‘lous algorrthms for concurrency con

— oneofthem. . .. A ,
peration Or intraperatiOn) is ] 1!(6 v to be he
2 - LIO]

uery 1ntero
Howmo task’7
tem W1th many smaH quenes

stem wrth a few large queries,

Q3 a)What form of par allelism (1nte1 q
most Impor tant for each of the fo

1) Increasing the throughput of a sysf
i) Increasing the throughput of a sy
h as pat1ent, doctor room,

disks and proccssors is large: ,
# b) Draw an ER diagram for HOSPITAL using entities suc
- receptionist, medicine,. employee ete. Clearly state the attrrbutes relat1onsh1ps and -any
s RO 5 0L

assumptrons made

When the J;_Lilr_nher of

ence bctween pers1stent and trans1ent obJects? How: is per51stence ;

oriented data-base systems? . [10]

:Q4 a) Whiat is the dlffe
] Sort Merge How it works?[lO]

) _‘ handled in typical object-
s b) Explain Parallel Externa.
ces and assume that the relations are not sorted

_Assume infinite memory; 'what is the Jowest-cost way (in terms of I/O operations) o compute
r 4 5?7 What is the amount of memory requ1red for this algorrthm'? - [10]"

b) What do you.meatl. by. fragment of a relation? Explam varrous types of fragmentatlon with

the - help of surtable examplcs What aré the criteria for accessmg the. correctness of

: fragmentatlon : [10] '_ S - ; : L

- RDBMS, OODBMS and ORDBMS. .- 6]

brief Parallel database archltecture L A]
to-derive the following equwalence by a Sequence of transformatio1ls usmg the

Q5 a) Let -and’ s be relations 'With 1o ,1nd1

(6.2) Compar
') Explain in
¢) Show how
equwalence rules.




: 1) o Q1 A Qz_f\‘. @3‘(E) =O’ 010 @lzio' (.93 (_E)))

- from E,.

; “"her’e‘.'z
.11).0 8l A ®2(E] N é3E2).= G o (E]N 03 (O’ @2(E2 ))) W. ' ®

. Q7. Write short notes on any four of the following:. .
il NOSQL - B~
ifi; . Databage Recovery -
Knowledge Base System
Vi Miiltimgdié Database -

© IV,

[10]

ez

involves only attributes
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Note: A ours ' ubject: Par
ttempt any five quest - arallel Computér Architecture | e Tl
e N ions. All questions carry equal ' . Morks 132
k Bblis ‘ ual marks.
amn Flyny’
8 classification of compute t :
r system

Suitable examp]eg

®) D
ifferentiat
e between
SI
MD and MIMD super computers with suitable examples

architecture with neat diagram and

2. (a) E
; Xplain th
: € various ne
twork properties and differentiate between static and dynamic

1nter cOnn .
ection. :
And also discuss 16X16 baseline network.
rence

®)  What is cach
cache coher
e .
problem. nce problem? Discuss various protocol to solve the cache cohe

3.(a) D R
/ escribe the bra
nch i e s
performance degrad efffeCt and branch prediction in detail. And also define the
= gradation factor due to branch prediction.
U, Explain : Al y
pipelinin :
 versus baslé scalaf :1y Csli;ulatn}g the speedup that may be achieved through pipeline
apipeline could i achine. Using a diagram show that how deliberate delay insertion in
L improve the throughput of the machine. -

4(&) DeSC 3 .
ribe efficiency and quality of parallelism with suitable example.

& i ,
(&) Discuss Amdahl’s law and Gustafson’s law in detail.
with physical model of parallel computers in which PRAM

5.(z2) Compare the PRAM model
IMD machines and how? .

variant can be best model S
(b) Describe Tomasulo’s and §coreboarding techniques for dynamic scheduling in details.
6.(a) For given pipeline reservation table:
@). Determine the latencies in the forbidden set and the initial collision vector.
(ii). Draw the state transition diagram for scheduling the pipeline.
(iii) Draw the MAL. i
(iv) Draw the speedup and efficiency of the pipeline.
() Draw and define the architecture and instruction format of a VLIW processor.
es on the following :

7. Write short not

i. Perfects

: ii. C/S Access memory organization.

il 5, (s S o T Software pafallelis'm'Vé hardware pafalleli'sm" el A
jv. Grain packing and scheduling.

el T

huffle and exchange.
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@emm any five questions. All questions (;;rr,/ef]l_lj!‘r_n‘a,r‘lis_’___/a
1.(a) What is Distributed Computing System? Describe its different
models.
(b)  What are different types of distributed file architectures? Give

example.

" 2.(a)Explain the advantage of three phase commit
(b) What are client centric models?

3.(a) Describe the RPC in detail.
(h) What are Kerberos authentication?

4.(a) What are virtual synchrony and how it does relate to atomic

multicast.
What is scalable Reliable mult1castmg?

: (b)
5 (a) Explain mechanisms of access control.

" (b) Briefly describe clock synchromzatlon
6.(a) Briefly describe the mutual exchision and Election Algorithmi

(b) What are different failure models.

7 Write short notes on any four:

i. NFS(Network ﬁle system)

ii. Superpeers
iii. Logical clocks

iv. Digital signature.
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IT-552 DIGITAL IMAGE PROCESSING & ANALYSIS

Time: 3 Hours

Note: Answer any FIVE questions.
Assume suitable missing data, if any.

Max. Marks: 100

[10x2=20]

>~ Consider an image of size 512 X 512. If this image is transmitted
to a channel of 20Mbps. Determine the transmission time
required to transmit the following images:

\ Question No. 1

l [a] The original image is converted into a grayscale image of size
half of the original image.
[b] Grayscale image is converted into a binary image of size half
of the grayscale image.

Question No. 2 [10x2=20]
[a] Consider an image f(m, n) and sample template[X Y]. Image

f(Gn,n) is as defined:

11 2 2

-1 .

fim,n) = [1 il g g} Determine the Gray Label Co-
2 2 2-1

occurrence Matrix (GLCM) of an Image f(m,n) .

[b] What are unitary transform? Determine the 2D-DFT of the
4 X 4 gray scale image given below:

» 1111
: 1 11 1
SIm,n]=

L ] 1 1 1 1
1 111

(20}
Question No.3

¥ I ali i histograxn
T ist am equ 1lization a P form e

sxple in the Histogre 2q ‘Ild er I. th ;

'Il :(‘;\il’]g ()pcrd ion on the 8 x 8 image with the lOHOWH\g

histogram:

S 6 7 \
= .
Qe Jovel i %‘- 16 k 4 \ 2
No.of pixela [ 8 ] 10

’ g i f the image: .
he target hmto;ﬁram 0 —

[Grcy levels (rk) 0] 1 “16 _8

| No. of pixels o] o 0

[10x2=20]

Question No.4

[a] Compute the median value of the marked pixels in 1mage
shown below using a 3 X 3 Mask:

(18 [ 22 [ 33 | 25 | 32 | 24 |

@d | 172 | @& | 23 |
‘\33‘\%‘\32‘\131|28x26;|

[b] What are the various steps involved in frequency domain
filtering?

Question No.5 [10x2=20]

-1 7 3

Consider a digital image f(x,y) =|5 2 4\, in this image the
1 2 3

last bit plane is removed and perform the followings:

[a] Represent the image after removing the plane. .
[b] Compare the original histogram of image with histogram of
removed plane image.
Question No.6 [10x2=20)
Write the short notes on any TWO of the followings:
[a]l Image formation model
[b] Contrast stretching
[c]l Image restoration model
[d] Dilation & Erosion

ARPRART AR 229292 220 necemeneeneasa: .

\
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Time: 3 Hours
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NOTE: Attempt any 10 questions. All questions carry
equal marks.

-

Q1 Realize the given Boolean expression using CMOS logic gates.
F=(A+B)'C

Q2 Find the transfer function (Vo/Vin) for the circuit given in figure1

N

Lo | % L S

R |~ RS \n

A S ar e in udy
Figure 1

Q3 Find the Vo in terms of Vio1 and Vina for the circuit given in figure2 -

Figure2



!!}!HEP“H “FF F « ¥ (0 g r =v w

—2.86—

Q4 Explain the internal circuit of 555 timer and show how 555 timer
can be used for frequency modulation.

Q5 Draw and explain the internal structure of operational

- transconductance amplifier.

Q6 Draw the circuit of a BJT differential ampl_lfler and derive the
expression of its CMRR.

Q7 Realize a grounded inductor using Op-amp and show the
derivations.

Q8 [a] Explain the following terms in respect of Logic Families (6]

I. ~ Fan-out
IIl.  Noise Margin
lil.  Propagation Delay

[b] Draw and explain the working of a TTL NAND gate [4]

Q3 Explain the functioning of a phase lock loop and describe in detail
the structure of IC565.

Q10 [a] Draw and analyse the circuit of a current to voltage ‘
converter using op-amp. : [51

[b] Draw and explain a peak detector circuit using op-amp. [51

Q11 Find the transfer function (V,/V)) for the circuit given in figure3.

Is any filter realized with this. If yes find its cut-off frequency and
quality factor.

Figure 3-

Q12 Write short notes on any two of the following :
{a] Monostable multivibrator using IC741
{b] Grounded inductor realization using OTA

{c] Weln Bridge oscillator

END

5X2=10
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Note :

1
(2]

[b]
c]

(d]

[e]
[f]
[e]
[h]

[i]
i

3

————Assume suitable missing data, if any.
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5]
ur‘t3 PROCESS INSTRUMENTATION & CONTROL o0
' :Waximum}yarks : 1

s —

2#5\:}20" No. ONE is compulsory.
rany FOUR questions from the remaining.

Answer in brief,

Tl i
1€ model equation of a liquid level system is given by

‘ . dt
Where V is the volume of liquid in the tank and ql and q2 are inflow and out flow rate

respectively. Draw a feed forward control strategy P1 diagram as well as block diagram 1o
control level in the tank.
Write transfer function of a first order process with delay. H
constant and gain? :
In developing dynamic model of the processes either integral bal
methods are adopted. Name the processes in which these metho
process model. _
In gas surge drum, if v is the volume of the drum n = total amount of gas moles contained n
the drum, qi and q are the inlet and outlet molar flow rate then write the relationship for the
pressure in the drum, p and molar flow rates. Is it an integrating process‘?'
In a Jaketed Stirred Tank heater, identify the input and output variables.
Differentiate between Indirect and direct ratio control methods?
What are three common type of energy in thermal process? Write equation for total tnergy-
' Draw a schematic diagram of a stirred-tank heater (STH) and find the process gain kp and time
constant tp, Assume the STH has following parameters. Volume Vs= 50 liters; Flow rate Fs=
: 10 liters/min. cp=l kcalliter *C. :
What is split range control in processes? :
State and describe control algorithm of an on-off controller for level control in a tank. Assume
h the measured level, hsp desired height and Ah is the width of the band over which the level is

t0 be maintained. Draw the necessary PI diagram also.

ow do you determine the time

ance or instantaneous balance
ds are used to develop the

; . 2x10
The transfer function of a process and measurement element is given by. ;
' 20
e—DA»S
9(s) T @s+1)(2s+1)
G) Specify the gain of the proportional controller to be used in this control.
(ii) Sketch Bode plot of the g(s).

Describe with help of neat Process instrumentation and block diagrams the feedback and feed
forward control strategy for temperature control, where a fired furnace is used to heat a process
stream.The outlet temperature is controlled by manipulating the valve position of the fuel gas

- control valve and feed forward controller measure the disturbance in the process fluid flow rate
and adjust the manipulated input. :
20

- TO




e

4[a]

{b]

S[a]

)

of indirect and direct approach for implementin

function relating the primary

o _ 285 —
1e first order process is defined as
G(S) = .__‘.I.{._-
Ts +1
Determine the offset dne to step set point change in process with P controller
10

matic PI controller and explain its

f the controller pc(s)/e(s). State the

der which PI controller acts as an
10

having gain Ke.
Draw a schematic and also a block diagram for a pneu
Derive transfer function 0

operation to control the pressure.
ffness of the bellows un

condition of valve resistance and sti

on- off controller.

o] control (first order process) are operating in series with equal
verall transfer function qo/qi of the process. Determine and
ange for unit step chance in inlet flow rate. .

' 10

hing on/off a motor. An optical detector is placed tc detect the
a ‘pottié on the conveyor pelt for 1.5 sec., th: conveyor
le with juice. Use momentarily pressed start button and
system starts. When 100 bottles cf juice are
Iso goes off. Draw the PLC ladd>r diagram .

Two interacting liquid ley
time constant. Derive the o
sketch the time response of level ch

A conveyor belt is run by switc
bottle on the conveyer. Upon detecting
belt is stopped for 2 sec. to fill the bott
NC stop button. A light should be on when the

oving and light 2

filled , the conveyor belt stops m

to implement this control scheme .
' ’ S ’ 10

esses use ratio controi? Draw a block diagram

gain.

What is the ratio control? Which type of proc
g ratio control and determine the process
20

structure of cascade control? Draw a neat block

What is the fundamental characteristic
fired furnace. and derive the closed-loop transfer

diagram for cascade control 'scheme in a
set point to the primary process output for a cascade-control
in a cascade control structure. Discuss

system. Also discuss the purpose of the secondary loop In
for a cascade control system. x
: 3 20

* the tuning procedure
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" Time: 3:00 Hours N Max. Marks: 100
~-|Note : Question no. 1 is compulaory Answer any four questlon,s
.| from: remalmng Assurmie sultabie mlssmg data if any.

_ I_Wnte‘trlmor‘false—arrdjtrstuy YOI IS WeT: - (2X10)
(2) Low value of proportional band is desirable in proportional controller.
' (6) The desired output | behav1our is spcclﬁed in.form of a tajectory in model- -
 “based optimization approach of control system design.
- (e) ApprOpnate performance cntenon 1s not rcquu'ed for selection of
“cotifreller;: . .
-(d) For flow control, proportlonal controller is the best choice..
" (e) Least squares estimate and recursive least squares estimate are related.
() The classical feedback ‘controller design approach is better than the direct
* ‘synthiesis approach for controller design..
(g) The equations for system parameters are always such that all parameters
. canbe 1dent1ﬁed -
-+ (h) Deadbea‘e controller prov1des bcttcr response than Dehlin’s control
-algorithm. . *":-
- (i) Sarnpling period should always be i in the rangc 0.7 to 0.9 of the dOmmant
time constart or dead time, whichever is larger.
() Tuning methodologies for digital controllers are two and they are drffercnt
* than continuous controllers.
2, (a) Explam the various control actions and thelr cffects on process What are

" various cortrollers ? " - : . _ : 10) .
" (b) For the overdetermined' equa’oons AT :
. 4‘ X1 xZ = "‘4‘
3x1 + Xy = 1
e Xp — 2% = =5
2x1 i sz =1

Determme the Least Square Estimate of vcctor x

.



2

3. (a) Deuve/dcvclop the algorlthm for Recursive Least Squares Estimateland

draw its block diagr am also. (10)
(b)Consider the osfilation of a tWO vectors x1 and x2 from the followmg

- measur emcnis K et ST
zlt"é"éixi e
Zy = 5= X4 - Xy
Z3 =4 = 3x1 + %, "
Zy= —4 = xq + 2%
Find the recursive least squares solution. . (10)
4. (a) Explain the system 1dent1ﬁcat10n with the help of-some suitable.example.

(10)

(b) Design a controller for the followmg second —order system.
i , 1 : :
' g(s) 25+ 1)(33 +1) A

Usmg the direct. synthesis approach, given that the desired closed loop
behavious is first order system with 7, = 4. Also compare the controller wx’th
that resulting from choosing 7, = 1. '

5. (a) Prove that, for synthesis of Time Delay Systems, second order traJectory

_ can not be selected. (10)
(b) Desrgn a controller for the followmg inverse response system: i,
(1—4s)
: g(s)y = -
Bs+1DGs+1) .
Using the direct synthesis approach taking a suitdble reference trajectory. ’
-6. (a) Test, time the following -digital controller pulse transfer- functions for

physrcal reahzablhty i (10)
. 4ZCiHB43zT2 i SN LG e e e, 8 i
(D D(2) = ST
3+2z+3z72

(i) D (z) = —m:lr— z
3+z+22‘ 43z~
(iii) D(2). = VRS

(b) Derive the dlscrete time'model of a PID controller Rt £ (10)
7. (a) Explain position form & velocity form of control algorithms: Which one is
advantageous and why ? - (10)
(b) Write short notes on any two of the followmg ' (2x5)

- (i) Stochastic process oE o
(if) Rahdom process & random vana’oles by
(iii) Correla’aon ' BT &

-
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" EE-562 Discrete Data System & Digital Control

R©

Time: 3:00 Hours ' Max. Marks : 100
Note: Attempt any five questions. Assume suitable missing data, if
‘ any. '
Q1 [a] Obtain the state space (State Model) representation for the
armature controlled DC motor : (10)
1[b] A system is descnbed by the fdlloWing differential equation.
Represent the system in phase variable form: - (10)
d3x(t). _d?x(t). . dx(t) '

5 3 s +4 T + 4x(t) = ul(t) + 4u2(t) + 6uz(t)
Outputs are ‘ : “
'Vl(t) o 4‘dx(t)_. 3 1(t) : - g \Q

P dz ( ) -

72(6) =g+ 420 Fug(®) =
Q.2 [a] Solve the d1fference equatlon ' : g . (10) \

c(k +2) +3c(k+ 1)+ 2clk) =ulk); c(0)=1.
c(k) =0 fork <0. .

2 [b] Determme the inverse Z-transform f(k) for the functicn (10)
—-10(112 — 15z + 6) -

F(z) = 4z2+Sz— ; forallk = 0.
Q.3 [a] Find c(k) for the sampled data control system shown in ﬁgure 1.
T=04 (10)
EGY .S:c:) R r e
ZOH Plowt:
Fg |



3 [b] For a system represented by the state cquation (‘10)‘
X()=AX(t) 2

the response of

X(t)= [ _Zt] when X(0)= [ 2]
2

X(t)= [_ ¢ when X(0)= [ ]

Determme the system matrix A and state transition matrix.

Q.4 [a] Discuss the need of sampler and zero order hold devices. Also
discuss the sampled data control system with the help of neat diagrams.

Boie r L e S A, (10

4[b]. Determine the stability of the following characteristic equation
using Bilinear Transformation. . (10)
Z’ 0.22%-0.25Z+0.05=0

Q.5 Consider the dynamics of a non-homogeneous system as
x1(8) 0 %3 (8)
[5:2 (t)] . [—6 sz (t)] [ ]“m
where u(t) is the unit step function occurring at t =0.
y(t) = [10]X(t) B
And the initial condition X(0) = [1 o™ (5+10+5)
(a) Determine the STM using the Laplace inverse transform
technique.

(b) Determine the solution of state equation
(c) Find the output y(t) att =1 sec.

Q.6 A discrete time system is described by state equation (5x4)
vk +2) +5y(k + 1) + 6y(k) =u(k)
y(0) =y(1) = 0;T = 1 sec.

" Q.7 Discuss and derive the relauonshx

(@) Determine the state model in canonical form

(b) Tind state transition matrix

(c) Determine the state model in phase variable form
(d) For input u(k)=1 for k>0, find output y(k).

p between the followin: la
(a) r plane and s plane el

(b) z plane and s plane
(c) s plane and z plane
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' Ag:‘:’er any FIVE questions.
Me suitable missi if

1[al ». — e missing data, ifany. _ _———————

[A | Plo\i.e that if system is completely state controllable then there_eXlt_ a

matrix k- that will place the closed loop poles at the desired location.10

[b] Pl’°’\’§ tl.lal.'in dead beat control, any non zero error vector will be driven
- to origin in at most n sampling period if magnitude of scalar control

u(k) is unbounded. 10

2[a] Di§cuss a .more general approach to determine the oBserver feedback
| gain matrix K. : o 10

[b] Copsider the system defind by
| O 1 |0
x(k_+1)—|_ 016 — 1| x(k)+|0|u(k)
y(@)=]1 0] x(k) and u(k)= Kor(k)-Kx(k)
Design a state feedback control system with refrence input such that

desired characteristic equation are at z=0.5__l: j0.5 10

3[a] Discuss the designing of sliding mode controller for single input plant.

| 10
~ [b] Prove that for sliding in multi-input system, behavior of the system in
. sliding can be described as X =(I,,-B(SB)~15)AX, SX=0 10

4[a] By considering linear quadratic regulator problem derive
. _expression for Algebraic Riccati Equation. 10
[b] Consider the following model of dynamical system

. |0 1 0 s ; ,
, X =|2 _1‘X+|1‘ 0] which is to be controlled to
minimise the performance index '




= 2 Y

—(®rv2 4. 1y2 4 2y?de
o 2 Y A] ding to the linear state
Find (i) the solution to the ARE correspon
Feedback optimal controller.
(i1) the optimal control law

. : »timal closed loop
(iii) the value of performance index J for the optima "
system.’ : '

The approximate difference equation representa,tion for a C(Ci)ntzflll)l(:rlz
operating system is x(k+1)=x(k)+u(k); k=0,1 where u(0) and u
to Dbe selected to minimize the performance measure
J=x%(2)+2u?(0)+2u?(1) subjected to constraints
' 0.0=x(k)<1.5; k=0,1,2
And -1.0=u(k)<1.0; k=0,1 .
- Quantize the state and control input values in to the step of O.§ Fmd
the optimal control values and the minimum cost for each point on
state grid. What is the optimal conirol sequence if x(0)=1.57

, | | 20
6[a] . Find the extréemal of the functional ’

=[x a2 + iyt
The boundary conditions are

x1(0)=0, x1 =1, %2(0)=0, x, (§)= -1 10
[b] Explain the method of solving Optimal control problem using Hamiltonian
- Formulation of Variational Calculus and hence derive the ¢

ontrol equation , Co-
state equation and state equation. 10
7[a] Using principle of calculation of variation find the extremal for the following
functional : ; :
Ix) =f,*(2x + ~ D)t x(1)=2, x(t) =2, t;>1 10
[b] Using principle of calculation of variation derive the equation for transversality
condition. '

. . 10
- 8  Write short notes on any two of the following

[a] Designing H, controller | |

[b] Tuning of PID controller

10,10 -
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EC-SOI ADVANCED COMMUNICATION SYSTEMS

- '_qu‘”Mqus: 100

Ql. (a) ICDesctnEe .the' Qrahm Sc\hn.ﬂdt orthogonalization procedure and find out the [10
constellation dxagram or signal space diagram for the following signals: ]

- 500 . ".rz(l) : s0] :A(‘x)

, )
T 0 50 oo (s
3 g 0 Ty ,'o'ﬂrt

\
. el L el o e %
; O
(b) Define Autocorrelation function of a wide sense stationéry (WSS) random [5
process and mention its properties? SRR TC o B!
(c) Attempt any one of the following e A e AR
1)  Consider a sinusoidal signal with random phase defined by [5]
 X(t) =Acosmft+6) .
Where A and f, are constants and @ is a random variable that is uniformly
distributed over the interval [-m,]. Find out mean-and autocorrelation of

this random process and comment whether it is a WSS process.
Define Ergodic processes and find out the expression for enseble mean of [5]

the output Y(t) of an LTI system Ah(t) with a stationary random process X()

as its input.

Iter and find out the expression of the impulse response [10]

Q2. (a) Define matched fi
, h(t) of the matched filter for an input signal s() of duration 0 to T secs.
(b) Define the following with suitable illustrations: : (51
1). Scalar Qdantization 2). Vector Quantization 3
(c) Attempt any one of the following
[5]

1) Define Rate Distortion theorem.



294

2)  Define Quadrature Amplitude Modulation (QAM) 5] 2).  Determine the power spectral density of the Coherent Binary Phase Shift 51
Keying (CBPSK) scheme and draw its power spectra.
Q3. a) Explain in detail, the Pulse Code Modulation (PCM) with the help of a [10]
block diagram. Find out the output signal-to-quantizing-noise ratio (SNR),
in n PCM system for a full-scale sinusoidal modulating signal with 1). Time Division Multiple Access (TDMA)
amplitude 4 and indicate the increase in (SNR), In dB per bit.
b) Encode the following sequence using the Lempel Ziev source coding 51

Q5. (a). Explain following multiple access techniques with suitable illustrations: [10]

2). Frequency Division Multiple Access (FDMA)

algorithm ’ 3) Code Division Multiple Access (CDMA)
0100001100001010000010100000110000010100001001001 (b).- Explain Direct Sequence Spread Spectrum (DSSS) with coherent binary (5]
phase shift keying with the help of block diagram of transmitter and

(c) Attempt any one of the following: _
1).  Encode the following alphabet consisting symbols (A,B, C, D, E, F, G) with [5]
corresponding probabilities (3/8, 3/16, 3/16, 1/8, 1/16, 1/32, 1/32) using
Huffman coding algorithm and find out the efficiency of the coding scheme.

receiver,
(c). Attempt any one of the following
1). Mention the advantages and disadvantages of multipath propagation 51
" phenomenon in wireless communication and explain how does it cause

2). Define Mutual Information with suitable expressions and show that [5] various types of fading?
2). Figure below shows a four-stage feedback shift register used to generate a 51
HX|Y) = Zp(y)H(X[Y =y) PN sequence. The initial state of the register is 1010. Find the output
5 sequence of the shift register and determine whether it generates a
Q4. (a). Describe the M-ary Pulse Amplitude Modulation along with its signal space [5] maximal length PN sequence?.
diagram. 1 . Modulo-2
(b). Binary information is transmitted using baseband signals of the form shown [10] . adder

as

Output
ssquencs

8l &)
_ : , : e
0 m T 0 T
T |
Where T=8 msecs. Dcsign‘a correlation receiver and find the probability of **%kGood Luck****

error if the channel is considered as AWGN channel with noise power
spectral density 10° watt/Hz. Derive all the necessary expressions.

(c) Attempt any one of the following

1). Find out the BER expression for the Coherent Binary Phase Shift Keying 5]
(CBPSK) based on the Maximum Aposteriori Probability (MAP) detector
along with its signal space diagram depicting the decision boundary,
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Is have
Any missing data may be reasonably assumed. Symbo

their usua)

rQe.sl (a).If the drain, gate, source and bulk voltages of the NMOS transistor are 3V, 2V110V and 0V,
pectively, W/L ratio of Sum/1 pm, channel length modulation parameter A = 0.04V7,
transconduy

A juctance parameter 110 pA/V? and threshold voltage 0.7V, calculate:
(1) Region of operation of the transistor
(i) Drain current

y five questions,
meanings.

4+4
, : . . :
(b) For the identical MOSFETs (Fig. 1), determine the input resistance R, =—=. 6

in
+Ve

)

lin )
Vin -9—-—4| M1

-Ve

Fig. 1 g ; ;
(c) Sketch a neat high frequency MOSFET model and hence derive an expression for the gnlty gain

frequency (fr). : - 6
Q2 (a) For the circuit shown in Fig.2, deduce an expression for the differential .oqtput current (Io1- Io2)
as a function of V; and V,. Assume identical devices with triode region operation. - ' 10
) R ' ; Va
' hd

: lox
VR _

M4. 'q

Fig.2

(b) Draw a neat circuit diagram of NMOS output stage and he

nce deduce the expressions for its output
voltage and output resistance. : | . .

10



R R R T S R

d I,y in terms of Ky, Ko,
[Vins| = [Vinal-
10

\ T 4t
Q.3 (a) For the circuit shown in Fig.3, determine the relationship between Io

' ,/V 1 H = V =
K3 and K4 of all four MOSFETS; K; = /1,C,, (-5}--)(1 =1~ 4).Assuming [Vi| = | th2|

+5ve

A

-5V

Fig. 3 .
Q-3 (b) For the circuit as shown in Fig. 4, calculate the voltage gain and the output resistance. 10

+5V

VI.JiaS o——'

Vino——| © M2

Fig. 4

- Q.4 (a) Show that the circuit of Fig. 5 realizes a linear voltage-controlled grounded resistor. My; M

and M3 are matched MOSFETs. State the assumptions made. : - 10



Fig. 5

) C - v
Q.4 (b) For the two-stage CMOS op-amp shown in Fig. 6, determine the voltage gain 4,, = Vo! o

in

+Voo

Il wms

.y "_J Pl
A v_._{ M1 ‘, M2 l_.__”__
— |

Vo1 —
_| M4

>

T

-Vss

. Fig. 6

Q.5 (a) (i) Show that the phase angle difference '¢' between input and VCO-output (when PLL is

7 f.—Jfo - . o 6
is oi =2 s J0' where symbols have their usual meanings:
locked) is given by ’¢ > " KK 4 Y :
(b) Describe how PLL can be used for (i) AM detector and (ii) FSK demodulator "4+4
| 6

(c) Write a short technical note on CMOS OTA

Q6 For a simple CMOS op-amp shown in Fig.7, the W/L ratios indicated in Table 1. The op-amp
pc;wered by supply voltages Vdd = 5V, Vss =-5V. Calculate 1g, I, V¢, Vg and Vps for 1o =20 pA, Vinn

Z Vel =1Vs 42, Coe =20 BA/V?, p1,C =10 AN , .



MA  MB
W(m) 10 20
L(um) 10 100
Loy .
oM |___—_'| Ma
c | O
VJ*——’ M1 . o M, - l'—;'vz
dP — ek i [
o e o’ o
: ¥ e 1
A ; g
M, lﬁ ‘ } M
[ = |
Fig. 7

END
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) Max. Marks: 100

Note: i
+ All Questions are compulsory.

A . .
ssume suitable missing data, if any.

1. ~ : '
ﬁl;; IIJDt{Tcrcnhatc between NTRS and ITRS. [10]
' 1ﬁ.‘cTcntmtc between grown junction transistor technology and alloy

junction transistor technology. [10]

2. [a] Explain the steps involved in active region formation in a CMOS
circuit. [10]
[b] Differentiate between LOCOS and STI. [10]
3. [a] Explain tip and LDD formation steps in a CMOS circuit. [10]
[b] Explain multilevel formation procedure in 2 CMOS circuit. [10]

4. [a] What is gettering? Explain in detail extrinsic gettering and intrinsic

gettering. , [10]
[b] Explain in detail the structure and working of a HEPA filter, with
appropriate diagrams. , _ [10]

5. [a] What are the steps involved in local interconnect formation in a
CMOS circuit. Explain with the help of diagrams. [10]
[b] Why Wafcr_clean_in’g‘ is necessary b fore silicon device fabrication?
Explain in detail the RCA clean approach for wafer cleaning. [101

-END-
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EC-513 VLSI DESIGN

Max. Marks: 100

Note:

1.

Answer any FIVE questions. )
Assume suitable missing data, if any. l

2. (a) Consider the circuit of Fig. 2. Assume the inverter switched ideally at

() For the inverter shown in Tig. 1 (i) Assuming that Vi swings from rail-to-
rail (0 to 2.5V), compute the values of Vi, , Vo, .V, (12 = 0.6 V andy =
0.4 VO, Vyp =0.43V, k' =75 pA/VZ, 12

Vpp = 2.5V

My W/L=0.375.0.25

Voirr
"m——-, M| WiL=0.75/0.28

A

v Fig.1

Clreut A

Clicuk &
(b) Determine the low-to-high propagation delay using average current

Fig.3

method. Assume that the input switches from 2.5V to 0V with a zero-fall
time. 8 3. (a) What are lambda-based layout design rules? Draw layout of a CMOS

inverter using lambda-based design rules. Clearly specify the dimensions. 12
Voo/2, neglect body effect, channel length modulation and all parasitic
capacitances throughout this problem. (i) What is logic function performed
by the circuit? (ii) Explain why this circuit has non zero static dissipation.
(iiii) Using just one transistor design a fix, so that there will not be any static
power  consumption. Explain how you chose size of transistor?
(iv) Implement the same circuit using transmission gates.

(b) How does full and constant voltage scaling affect substrate doping,
threshold voltage, drain current and power dissipation of the device. 8

4. (a) Design negative edge triggered D flip flop using inverters and transmission
12 gates. Add logic to facilitate clear and preset operation? ) 1
(b)_ Mlat is logic function implemented by circuits of Fig. 3? Do these two (b) Draw schematic of TSPC D latch and explain its working briefty. R
circuits have same output resistance when driven by same input pattem? Size . |
transistors using equivalent inverter model if W/L), = 1 and W/L), = 2 for
inverter., 8

LR A -

5. (a) Consider the conventional N-P CMOS circuit of Fig. 4. For this entite
problem, assume that the pull dowown/pullup network is simply a single
NMOS/PMOS device, so that each Domino stage consists of a dynamic
inverter followed by a static inverter. Assume that the precharge time, evaluate
time, and propagation delay of the static inverter ara all T/2. Assume Yt the
transitions are ideal (zero rise/fall times) (i) Do any problems occur when the
input makes a 0->1 transition? What about a 1->0 transition? 1f so, describe
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Yig. 4
(b) For the circuit of Fig. 5, what are the logic functions obtained at Fand G7 8

GATE 2

Fig. 5
4x5

6. Atf.empt any four from the following

(a) MOS Capacitance types and thei

¢ variation with bias conditions.
(b) Delay of two input CMOS NAND gate using Elmore delay model.

(c) 6T XOR Cell design.
(d) Multiple output domino logic

et barrfer lowetlng, hot enrrier

() Channel Tenatly medulation, deain fre
flfeettan, thesshald viltage fior nareow widih deviee.
medulatity and regularity with anitable

(f) Duseriba enneapt of hietarchy,
evatples
(g) Tranailasion pate based pealization af Al MUK

\
W
o
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Note:

Attempt any 10 questions. Assume missing data if any.

1

a

The output signal of upsampler system is to be passed through Low 4
Pass Filters. Is the statement true ? If true, why?

Consider the sequences 6

i xi(n)=38(n+1)- 25(n) + 8(n-1) + 4 §(n-2)

ii X2(n)=6(n +2) — &(n) + dn—2) .

iii hi(n) =26(n ~ 1) + 56(n — 2)+ 36(n—23)

ivha(n) =8(n) + §(n— 1)
Determine the following sequences obta
of a pair of the above sequences
y1(@)=xi(n) ® h; (n)
Y2 (n)=x2(n) ® hy (n)

ined by linear convolution

The impulse response of a LTI system is h(n) = {1,2,1,-2}. Find 5

response of the system for the input x(n)={ 1,3,2,1}
Find the inverse Fourier Transform of first order recursive filter

H(w) = (1-ag~/*)!

Compute the DFT of the 3-point sequence x(n) = {2,1,2}. Using the 10
same sequence compute 6-point DFT and compare two DFTs

Let x(n) = {A,2,3,4,5,6,7,B}. If X(0) =20 and X(4) =0 find Aand 5

B
Consider the length-6 sequence defined for 0< n < 6.

x(n) ={1,-2,3,0,-1,1} .
with a 8-point DFT X(k). Evaluate the following functions of X(k)

5

without computing DFT
i.  X(0)
ii.  X@3)

iii. Y=o X(K)
iv.  Zi=olX(k)[?

,_-hgg-——'
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10

a

Find the circular convolution of the following sequences using DPT
and IDFT

xi(n) = {1,2,1,2} and x, (n)={4,3,2,1}
Determine the total solution for n> 0 of the differe
Loyl +2y [n-1]=(nt1)
with initial condition y[-1]=1 and yl-11=0

10

nce equation 5

ii. y(n)+0.5y (n-1y=2u(n) : 3
with initial condition y[-1] =2

Using properties of Z Transform find the Z-Transform of the
following signals

i.  x(n)=u(-n)

iil. x(m)=u(-n+1)

iii. x(n)= u(-n-2)

iv.  x(n) =2"u(n-2)

V. x(n) =a" 2u(n-2)
Find inverse Z Transform of

ZHE . ROC 2> 1

— el
73432244241 °

10

10
224242

ii. =—=——ROC|z|<1

23-27243744

A non causal LTI FIR discrete Time system is characterized by an

impulse response h(n) = 2,8(n-2) + 2,8(n-1) + a38(n) + 5.

28(n+1) + as6(n+2). For what value of the impulse response

samples will its frequency response H (e’“) have a zero phase
A non causal LTI FIR discrete Time system is characterized by an

impulse response h(n) = a,8(n) + 2;6(n-1) + a16(n-2) + a48(n- S

3) + as6(n-4) + a¢6(n-5) + a;8(n-6). For what value of the

impulse response samples will its frequency respohse H (e/®)
have a linear phase

Show that the 3DB frequency of Low Pass and High pass IR filter
is same. Assume first order LPF and HPF

Show that ideal filters are not realizable. How can we improve the

characteristics of a simple LPF near to characteristics of ideal filter 5

11 Determine the fundamental period of following periodic sequences
i. x.[n] - e—]oAnn
ii.  xa[n] = sin (0.6nn +0.6m)
iii. x3[n] =2 cos(1.lnn — 0.5x) + 2 sin(0.7xn)
iv.  xa[n] =3 sin ( 1.3 7n) -4Cos ( 0.3 7n + 0.45m)
V. xs[n]= 5Sin (1.257n + 0.65 w) + 4Sin (0.87tn) — Cos
(0.87n)

12 a Let xe[n] and xo4[n] represent even and odd parts of a square
summable sequence x[n]. Prove the following result
LZ0x?[n] = £7, xev[n]? + T, xod[n]?

b Compute the energy of length N sequence
Xl = Cos (%) 0<n<N-1

END
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EC-523 STA_TISTICAL MATHS AND WAVELET
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Max. Marks : 100

Time: 3 Hours
Note - Answer FIVE questions. Assume Ssuitable missing data, if

any.

1 (a) Define orthogonal wavelets. Give examples. .
(b) Define biased and unbiased estimators.
(c) Write scaling equation.
rvpe II errors for hypothesis

(d) Define type I and typ
testing. e A gl TR b
(e) Define vanishing moments of wavelets. What does it
represent? e F , ‘

2(a) Sate and prove per.fect reco
first stage wavelet basis. -

nstruction cOnditiori of

and synthesis phase of
ursive and pnonrecursive

aw a pt-stage analysis
essions of analysis and

wavelet the analysis for both, rec
stages. Also, find out output €xpr

synthesis phase for both.

ind out the windowed Fourier trans
y spread interval.

2(b) Dr

form of a sinusoidal

3(a) (i) F
wave J (£ )= exp(i&yt) . Also find out its energ

3(b) Let X be normally distributed with mean u and
variance o’, where both [ and o* are unknown. Use the
maximuin likelihood method to estimate
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4(a) Let ~¥=2" and 1<p<n, then derive the numbgr of compllex
multiplications required to compute the output of the p* stage wavelet

filter bank.

4(b) Describe the hypothesis test on the mean of a
normal distribution, variance unknown.

5 (a) What is nonparametric test? Compare the
parametric and non - parametric tests. Describe rank
test for homogene1ty of Wilcoxon Mann and Wh1tney

S5 (b) Explain multiple linear regression and derive the
matrix form of the least squares normal equations

6 Write short notes on following two:-
(a) Neville Aitken method
(b)Be21er curve
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Answ
" wer Any FIVE Questions
Ssume suitable missing data, if any

1. Deriv o ,
Derive the expression of TjZ, in a rectangular waveguide of dimension a X b. (20)

Show that for T™ to X mode fields
are the wave pumber in
| (20)

2. A partially filled waveguide is shown in Fig.1.

5 tankx,d = =2
= 14 = e—ztankxz (a—d) where kx; and kxa

x-direction of region 1 and 2 respectively.

.x’_r'”

oc

4

._____,,__27/3%

Py B R Ay Y
. Figl.

3. Derive the expression of the quality factor of a circular cavity of radins a and height d.
(20)

The cavity has been excited with TEmnp mode.

Z directed power.ﬂow at

guide junction, show that the
20)

. For a capacitive rectangular wave
2 ab

lEmnl )
3

S

z=9 is given by P = Xm=1 Yom=0 Ymn

the two dimensional (no x variation) resonator

5. Show that the resonant frequencies of
£f frequencies of

-jwea

formed by conducting plates over x=0, x=a, y=0, y=D planes are the cut-0O
the rectangular waveguides : (20)
6. For a circular waveguide of radius 4, show that the cut-off frequencies of TMz and TEz
modes can be found out from J p =0forTE; mode
J(K,a) =0 for TM, mode (20)
7. Show that . (20)
- e ™y _ K2-(mm/a) s TE, _ WKz ;
(1) (ZO).mnx = K._._—————'z ‘E’Tf::rx/ )2 s (11) (Z o)m.r’: = -]{—2-.—_(1711'[_/_;)_2 ,
_ K- (mu/e) _ wpB
wef f > fO Y Kz_(mn/a)z f > fC
— K?—(mn/a)* f<f _ —jopa
_ 0 T K2-(mn/a)? f < fc
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EC-552 Numerical Techniques in Elect
Max. Marks: 100

Assume suitable missing data, if any.

1. (a) Write the Maxwell’s equations in differential as well as

integral form.
d patterns used in the finite

(b) List and draw the common gri

difference scheme.
(c) Explain the sources of error that are nearly unavoidable in

numerical solution of problzms.
(d) Find<uyv>ifu=l,v= x>~ 2y* in-the rectangular region

0<x<l1,1<y - :
(e) Express 10 sin(wt —kz) a + 20 cos(wt —kz) a, in phasor
form. .

(f) Discuss the advantages and disadvantages of finite

element method over other modelling techniques.
~ [6 *5=30]

2. Using the separation of variables technique, obtain the
solution to the-one dimensional heat equation

Uxszt,' O<X<1, t>0
subject to the boundary conditions  U(0,t) =0=U(1,t), t>0
and initial condition U(x,0) = 100, 0<x<l1.
(10]

3. Solve the Poisson’s equation V 2y =-¢™ subject to the

boundary conditions V(0,y,z) = V(a,y,2) = V(x,0,2)=0;
V(x,b,z) = V(x.y,0) = V(x,y,c) = 0 and w-a=b=c=, using the

series expansion method.
[10]

770



;7()0 s

4. Solve a boundary value problem deﬁneq by

12

-;1—;?:- =x-41
snibjcct to ¢(0) = 0 and (1) = 1, use the finite difference method
to find ¢(0.5). Use A = 0.25 and perform 5 iterations 161

5. Explain the Yee’s finite difference algorithm to solve

Maxwell’s equations.
[10]

6. Consider the wave equation of the form

2 92%9 _3%p g Z
axz 3¢z » Where u is the speed of the wave.
Write the equivalent finite difference formula.

Rewrite the equation by choosmg the aspect ratio r = (uAt/AX)'

Further draw its computational molecule.

Use the von Neumann approach to determine its stability
[10]

condition.

7. Solve the two dimensional Laplace’s equation using finite

element method : : "
[10]

8. A potential field is defined over a triangular three node

element by
| Nodei | Vi(V) [ x{cm) yi(cm)
[ 1 40 4 6
| 2 -10 2.2
[ 3 20 6 2

Calculate the potential and potential gradient at (4, 4) cm

10
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EC-561 DIGITAL SYSTEM DESIGN

Time: 03 Hours Max. Marks: 100
Note: Answer all Questions, selecting at least Two from each \

Question. Assume suitable missing data, if any.

1a) Implement 2 to 4 decoder using logic gates and write VHDL code for the same
circuit using any architecture body.

10y

b) Explain various types of delays and their modeling in VHDL with suitable
examples and diagrams. 2 (10)

¢) Explain Identifiers and Data Operators in detail with their significance. (10)
2 a) Implement the synchronous sequential circuit for state diagram as shown in Fig.1,
using D-Flip Flop. § (10)

11/0 4 01/
auh ‘
eORPOY;:
1011 W.

Fig. |

b) Reduce the given state tabl

8iv e using partitioning technique and find a minimum
length that distinguishes stat

e q from state q,.

(10)
PS NS.2
X=0 X=1
q Q! qs, |

Q2 gl qul
Q@ q4. 0 gs, 1
G4 Q.0 qs, |
Qs qq, 1 @, 1
qs Q.1 Q, ]
@ Pl gy,
qe .0 qi, !

c) E)'(plain various hazards and faults in digj ircui ; : ‘
X ; gital circuits, Also suppest few ex
with methods to make circuits hazard fre i = o vy

€. 10)

¥ I Carrese
i efine: Successor,
/ the Moore and Mealy machines? Cnmpnrn;\lu-.::'i‘)li‘”‘mrc st
e 1\7".“““ "I'\;F strangly connected machine and machine eq .
tenninal state, s 3 L

i ments used in senquential
1) What i a sequential machine? Discuss various mcmnryc;'.‘l‘;m i
K m;rl\h\u How is the state of the memory element sp

ph a « j or the
ompatb i yaAL and obtain the minimal cover table f
¢) Conatruct the ¢ atibilit aph

sequentinl machine described by the state table as given below: (10)
NS
i X=0 A=1
T2 o
b b. 0 e )
c e () al)
d b0 A0
e f1 d. 0
f a0 =

4 a) Design a synchronous sequential circuit (sequence detector) using D ﬂip—ﬂ?p.
which produces an output z=1, whenever input sequence 1011 occurs. Overlapping

is allowed. (10)
b) Discuss the conversion process for Mealy to Moore machine. Convert the given
Mealy state table to Moore State. table: (10)
NS, Z
PS
X=0 X=) —
A A0 B.O
B c,0 B,0
[ A0 D.0
D ca B.O

cj List various programmable logic devices. Explain full functioning of FPGA with
the help of its block diagram.

(\))
5 a) What are the elements of an ASM chart, explain each, Compare ASM Chart an
Conventional flow chart in detajl. ¥ (

Q0
b) Draw the state diagram and ASM Chart for the sequence detector that can dete
1010 sequence. Overlapping is alla :

wed. Q
c) Diaw. the ASM chart for the given state transitions. Start from the initial state
then if xy = 00 go to T2, ifxy =01 gota T3, if xy =10 go to T\, otherwise 1
and dcsign‘it using multiplexer control method. 3
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Attempt
pt any five questions. Assume suitable missing data if ény

Q. 1(a) H in th i
(a) How to obtain the DC gain and high frequency gain of a filter from various
[10]

representation of impulse responses.
bb phenomenon in digital filters. State it’s

(b) Discuss the sources of Gi
‘ [10]

remedial.
Q.2(a) What isymeant by multirate signal processing? How a up sampler and
[10]

down sampler can be designed.
put of the filter h(n) =

hod, find out the out

(b) By using- overlap and save met
[1,3,4], when the input x(n) = [1,2,3,2,3,4,1,2:0,1 2,2]. [10]
| Q3@F ind 4-point DFT X(k) for x(n) =[1,1] by using DIT algorithm. Discuss the
radix-2 butterfly computation using DIF? [10]
(b) Find x(n) for XK = [1, 2,3,4] by using direct computation. [10]1
Q.4(a) Realize the following second order FIR iystle)m using the form-1 and foﬁi(;]z

() +5x(n-1)-2X(@-2)" 2y(n-1) -

re, y(m)=3x@)5X( liz)ation ror the filter h(o)=[1,3/417/83/41 V‘[/il&t

form struc
: e linear phasc rea

) fal hase S
a linear e
o télt(i 2;dI‘i'E'a)Ill(tra:g——[(l),7/ 10] ancf x(n)=[1 ~7/10,1/10] han find out the impulse reSl_JO[Iﬁ;]?
ot: the filter lyse the causality and stability © the filter e £
(b) EJ.(plain the techni(?uc’i LPecflj lf obtaining th e o
m idea er. % g
gfé }?P) a:ilgsl};sl le)lte;f]rﬁ{ filter by using approxnnatlon of derivatlves S ?1:) ]
.6 (a ‘ |
{jmitation d advantage- S
(b)Write short notes o1 .
(i) Group delay and ;)::S; ad:iﬁ,l o phase it [10]

(ifyMinimumm PP END
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Note: Answer all questions. Assume missing data if any

Q.1(a) Discuss about the design of a resonator. Comment on the importanceé of
r(z-plane). 10

(b) Given a three stage lattice filter with coefficients k1= %, k2= % ,K3=1/3,
Determine the FIR coefficients for the direct form structure. 10

Q.2(a) Design a notch filter that rejects a specific frequency. Show the b/w of
the notch and comment on the phase characteristics of the filter. 10

2(b) Explain comb filter. Discuss with design examples the techniques to
improve the quality of notching. : ; 10

Q.3(a) Explain levinson durbin technique.

Or

Compare levinson durbin algorithm with schur aléorithm. 10

3(b) Discuss in brief about extended kaiman filter. 10

Q.4(a) Explain in brief about Linear predictive coding. | 8

4(b) Adaptive noise cancellation. ' 5

4(c) Compare LMS with RLS | | 7

Q.5(a) Explain sampling rate conversion method in digital domain. 9

5(b) Polyphasefilter structure. 3
5(c) Applications of multirate signal processing (any two) : g

-END-
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M.Tech. (ECE)- VLSI Design and Embedded Systems

SUPPLEMENTARY EXAMINATION
EC 7123 (Advanced topics in VLSI Design) A
February, 2019

Max. Marks:100

Time: 3 Hours

Note:

Assume suitable missing data, if any. All questions

carry equal marks.
All the notations and abbreviations have their usual

meaning. Attempt any FIVE questions.

thm to implement IEEE compatible floating point adders.

Q.1 Write the algori
(20)

Subtract (1+2°2+2) from 3 using floating point arithmetic.

p of examples: (20)

Explain the following terms with the hel
(a) Subnormal Numbers

(b) Throughput rate

(c) Latency

(d) Interleaving

(e) Systolic Arrays

E 754-32 bit floating point format.(5)

(a) Represent 52.21875 in IEE
(b) Add the following two numbers using carry free addition:
(5)

170170 + 001110
(c) Find the canonical signed digit (CSD) equivalent of following

numbers:
(i) 1010111 - (1)

(i) 10111011
(d) Represent the following in IEEE 754- 1985 standard format:
0, o, QNaN, SNaN. 4)
(e) Write the differences between analysis and estimation from
system level power point of view.

Q.3

()

Q.4 (a) What are the challenges being faced by FPGAs for their use in
Digital Signal Processing? (10)
(b) Explain with the help of an example how sin© can be

implemented on FPGA using CORDIC algorithm. (10)

PTO.
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Q.5
@) Explaip activit

for power m
0
(b) D esign five ¢

y Parameters and complexity parameters-being used
delling at RTL level, (10y

Samplj a!) Pipelined direct form FIR filter and determine its
P8 rate in terms of propagation delay of adder and

"0 multipljer, . (10)
6 (a) Draw ang ; o
: explain the generic design flow for low power
applications., . (10)
(b) What do you understand by a task graph. Explain with the help
of an example. , (%)
(¢) Write differences between paralletisnr and interleaving- (5)

a—

X X
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THIRD SEMESTER
SUPPLEMENTARY EXAMINATION

New Technologies in Image Processing

EC-7214
ks:100

Maximum Ma

TIME: 03 Hrs

Note:
1) Attempt any FIVE questions.
2) Assume suitable missing data, if any.

Q.1
[a] Wha

at is the most common
(10)

. are the different steps of EMD? Wh
d for EMD?

stopping criterion use
[b] What are the limitations of EMD and EFEMD? Compare EEMD with

- CEEMD. | (10)
0.2 (3+3+4=10)
[a] Explain following terms/parameters:-

i, Opening and closing operators and their use for signal d_enoising.
ii.  Selection of Structuring Element (SE) for ECG baseline
denoising. ‘ ‘
ing Hilbert-Huang Transform (HHT).

iii. Energy analysis us
Erosion operators? For
£ A (i) External

(10)

Jation and
nal Boundary ©
| Gradient of A.

plications of Di

[b] What are the ap
culate (i) Inter

given A and B, cal

Boundary of A and (iii) Morphologica
o 1 10 100
O B= [0 10
1 1 01 110
1 110
Q.3
[a] What are the different signal dependent noise in biomedical signals?
Film Grain Noise and Speckle
(10)

Explain in detail to Poisson Noise,

Noise.
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«<ite short notes on following :-

(5+5=10)

’ d S § 5 0 Y 'zatiOﬂ
¢ Use of multi-frame averaging for noise minimi ot independest
A Transformation of signal dependent noise to sig
: - noise
g ——
/ /,
'_/ Q.4

: Transform
[a] What are the differences between Discrete Wagvel\i/that are the
(DWT) and Stationary Wavelet ’I’ransfornj (SWT)".I L for EMG
advantages of SWT based filtering over DWT based filter S (10)
denoising of ECG?

| - ~ in all
[b] What is singular spectrum analysis (SSA) of signal? Expla
steps of SSA and compare it witn EMD.

(19)
Q5 : ' let
[a] What are the various prior estimators, applied on wave
coefficients of an Image b

y capturing the sparseness of the vyavelet
eXpansions? Explain EM algorithm based hyper-parameters estimator,
used to estimate the paramet

ers of BKF density. (10)
[b] Explain the Nonlocal Means (NLM) algorithm and selection of
followings parameters of NLM Filter :- | (10)
I.  Patch size (P) |
ii.  Half-width (M)

1. Bandwidth (}.)

Q.6 Write short notes on followings :- (2x10=20)
Filtering (AWWF) method for ECG

| Set (DRLS) mode]
ed Directional Leve]

[a] Adaptive Wavelet Wiener
denoising

[b] Distance Regularised Leve

Prior Constrajned Coupl

and Adaptive Shape
Set method,
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SUPPLEMENTARY EXAMINATION Fabraary 3000,

ME-513 OPTIM_IZATION TECHNIQUE
T 1me 3:00 Hours ' Max. Marks: 100 A

Note: Answer, any . FIVE questions.~All; questions  carry’ equ
e Assume'suitable missing data e il

1.  a) Consider the following minimization problem.
Minimize = U = x2-+y2+72
Subject to constraint:
3xH2y+z=10& x+2y+2z=6. f
Solve this using the Lagrange multiplier method. (10)

b) Explain the solution procedure for two variable unconstrained
optimization problems. | | ' (10)

2. Find optimal solution of the following"transportation,proble':m. (20)

D; D;- D; Ds Supply

S "9 [16 [15-]9 |15
S T30 |5 25
S 6 |4 |7 |3 |20

3. A company wishes to assign 4 jobs to 3 machines. The estimates of the -
times (in minutes) each machine would take to complete a job is given
below. How should the jobs should be allocated to the machines, so
that the total cost is minimum? '

Machine
Jobs M; M; M;
I | 8 25 14
IT 12 26 5 s ;
Il 34 | 19 14 n
I\ 17 | 29 19 sl

p-T0
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4. Discuss the ploccdmc to qolve an optlmlzatlon problem using d}’narnlc

progr ammmb

5. Explain the br. anch and bound method for solvmg an Integer progr amm ing

problem.

- 6. a)Illustrate Golden Secuon method w1th sultable example " (10)

b) Wr 1te a ShOl't note on Duallty

7}

(20)

i

(20)

(10)

’.
k

7. Write short note on any two from the varlous Intelhgent Techmques~ f

optnnlzatlon

»
) 5.
_ g Y
- '
<% .
y - 0 T
: "? - et
‘.
PR
< 0
3 ‘e
.
. e.!
~ ’ . ~
: 8 ; Y
. i 7 .
. e
,. i 3 oy '
i i " LY
o+ § Ve
- 3 .
Ve, .
P RA
o e 9
30 b
£ FE o
Dy fq‘ A
< o el
Pl
A <
T ; 1. %
o b4
a S
g £ .
- .
’( f ".v
so.am
LI .'
.~
R et g
~ L Y "
- 3 *
. y a4 X’
P ) T
. 4 s
4 o 'y
- i
-
‘ '
PRI S
~
- N
< B¢
. . N . -
.
>4 s et
LAl = SRISH ¥,
: -
5 - '
S s
E . 3 4
2 3 »a - o
~ -
2 & o
-

“.'(4.'
¢
”" ;;
- e o
- i Rl
et 3
4-:4"
"y,
P
~
R "
A e
T b T
h ¥ N
® LA :
T Ll | -
2
.. k P o
" £ k2t
it
X o
Y Vi o
o v i
[
'
o k)
A AR ‘a
P -,
A el - :
Lt : A ANy
‘
s
P y
NN
y ‘ E
e - W R
P ) <
§ . :
,._,n (! A M
"’1 ! 5 z’ L1
i ’
« + e
b 5 ’ B
- AL N ~
A1 AR
” ", . -
aA > s T
- i 3
e,
e g
" =1 %
i ek g
VE ¢
; :
4 i,'
-aiy 4
i
- -
L4
et ¥
- T ~ ‘.
3
-
b




