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2nd SEMESTIR

[M.Tech]
TND SEMESTER EXAMINATION

AC-601 Fibre Technology
Tinme: 3hour Max Marks: 100

Note: Answer all questions
Assume suitable missing data, if any

Q.1 Justify the following statement with suitable examples'
a  Fibre forming polymer should be semi-crystalline in S
nature. '
b  Presence of zinc sulphate.in coagulation bath is enhanced S
the degree of orientation of cellulose chain.
¢ Natural ﬁbers shows comfort propertles. 5
Q.2 a How dxe swell property affect the cross-sectidnal =
: - structure of melt spun fibres :
b = Discuss the workmg prmmple of false twist texturizing S
‘machine with the help of diagram ,
¢  Discuss the theory of dyeing. Write the role of 5
temperature and electrolyte in dyemg of cellulosic fibres
Q.3a Drfferentlate between dry sp‘nmng and wet s[)mmng 5
-~ processes.. ‘ |
b leferentlate between DMT route and PTA route of Ly
manufacturmg polyesters ﬁbres e
Q.4a Draw the time temperature proﬁle and reactions

involved in dyeing of (a) vat dye (b) reactwe dye with
cellulosic fibers |



Q.5

‘nylon fiber when

— 6 -

How dyeing of wool fibres tales place W
darkest sha ilk and

wool fiber shows
dyed with sam

Discuss the manufacturing process;

rayon fibres.

Write the manufacturmg p
6.

te 5
i lte- e I;:er | i le industry 2
urces 0 Olyes 1 de ﬂbres
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- SECOND SEMESTER | M.Tech(Palymer Tech]
END SEMESTER EXAMINATION May—2019

AC 6022 SPECIALTY POLYMERS

Lime: 3:00 Hours _Max. Mq(lgs :100
Note : Answer all question by  Selecting any two’parts
/ ~from each question. All questions carry I'marks.
v'~7-‘f?:fs":’AS"sUm'e?’fSUitable‘f'miSsin’gff‘data,-.l ANYE T
Q.1[a]JHow do you prepare a conducting polymer . like
polyaniline by chemical polymerization methiod? Write
its growth mechanism also. 10
[b]Discuss polymeric flocculating agents including their use
in industrial effluent treatment. . 10
[c] What types of methods are being used to enhance the oil
recovery? How ' the - polymers are helpful for
enhancement of oil recovery? - b 10
Q.2[a] What is lithography? Describe the role of polymers in

lithographic processes and explain’its mechanism in detail.
[b] Discuss about the polymeric nuclear track detector with
suitable examples. L s B e i
[c] '-IH;_\L’istrate' the specialty of " antioxidants and UV
stabilizers with suitable examples. Explain the mechanism
ofantioxidants. el U N
Q.3[2] What is the importance of photoconducting polymmers in
-conversion and storage of solar energy. Explain with
- suitable examples. T e L TR
- [b] What is a polymeric surfactant? Discuss ionic and nog-
. lonic polymeric surfactants with suitable examples. 10
[c] What do you mean by the polymeric liquid crystals?

Discuss different types of polymeric liquid crystals with
suitable examples, = | e 0

P.T.O.
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Q.4[a] What are the polymeric cement additives? Dlsmisos
these additives in detail by giving suitable examples. 19
[b] What is the role of polymers in stone prese‘rvation-
How vinyl polymers and epoxies are useful in stone

preservation? Discuss in detail. 1.83

[c] What do you mean by polymer mic'rogel? Illustrate 110

preparation, properties and uses in detail. . o
X

Q.5 Write short note on the followings:
[a] Ionomers
[b] Time dependent polymers
[c] Polymeric dye carriers
[d] IPNs

END
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SECOND SEMESTER MTech (PT)
May-2019

END SEMESTER EXAMINATION

AC-6031 POLYMER CHARACTERIZATION

Time: 3 Hours Manx, Marks: 100

Note: Answer any fen questions. All-questions carry equal marks.

Assume suitable missing data, if any. :

[1] Define Tp. Draw and explain a suitable thermogram of DSC. Write two
examples of endothermic physical process.

[2] Calculate the ecnergy; frequency and wave number of the
electromagnetic radiations corresponding to the wavelength 400 nm (h
= 6.63x10™ m? kes). What are the possible electronic transitions when (i)
CH50H; (ii) HCHO (iii) CH« and (iv) CH;CH=CH; exposed to UV-

visible light?
Draw the block diagram of TEM instrument. Discuss its working and
significance.

31

[4] Suggest the formation of the polymer ‘nylon 6’ from their monomer,
caprolactam using IR spectroscopy without considering their end
groups? Suggest the frequency in wave number for the following
molecules in IR spectroscopy (i) CH3CHO (ii) CH3CH (iii) CH30H &

(iv) CH;O0H. ,_

[5] Draw the block diagram of SEM instrument. Discuss its working and

significance.

[6] What is the importance of molecular weights in . polymer
characterization? Classify and name their methods of determination.

[71 List and discuss the components in polymer science that can' be
characterized by-NMR. A

(8] What do you understand by electron microscopy? Discuss its

sipnificance,

A polydisperse sample of polystyrene is prepared by mixing
three monodisperse samples in the following proportions:

(91

{l g{ 10,000 molecular weight

2 g\ 50,000 molecular weight

1 g\ 100,000 molecular weight
calculate the number-average molecular

lar weight, and PDI of the mixture.

Using this information,
weight, weight-average molecu

[10] Discuss the 'H NMR and IR of the following compound:

HyCO. ~

NO,

[11] Write short note on any two of the following:
[a] Gel Permeation Chromatography
[b] Polymer solution thermodynamics
[c] X-Ray scattering

Aok

L J’W#

2227272727211 71T71T 111191 ‘l‘\‘\(\(\‘\'(\Q\-(\\\\V\_’\\?
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END
SEMESTER EXAMINATION ~ May-2019
M.Tech (Polymer Technology), 2" Semester.
PAPER CODE AC-6035

Polymer for Food and Health Applications
Time: 3:00 Hours |

Max. Marks: 100

011 CompUTs

1. Write on polymersl in drug delivery. What are monolithic delivery devices? 16 Marks.

2. Whatdo you understand by the term Biocompatibility in case of Pharmaceutical Polymers? 12
Marks. |

3. Why the biode gradability, bio-stability and permeability of implants and polymers is important
in devices. 12 Marks. b ad

4. The natural polymers are commonly used in medicine, elaborate on this, and mention the
advantage and disadvantage of using natural polymers. 12 Marks. A '

5. What are polymeric contrast agents? Mention in detail either MRI contrast agents or Optical
Imaging agents (only on one of these two, please). 12 Marks. :

6. What are Biomimetic polymers, elaborate their usage in biomedical applications. 12 Marks.

7. Write down the importance and utility of Eudragit polymers in pharmaceutical applications.

12 Marks. ' S .
What are Functional Edible Coatings? Mention four natural polymers used in edible coatings

in fruits and vegetables. 12 Marks. | | |
i;hﬁ;: are edible coatings and the advantages & disadvantages of edible coatings? 12marks.

9. What are the regulatory role of FAO & WHO in regulatory aspects of food edible coatings?
a

10.

; \1; iliatr::regulatory aspects of edible coatings on foods in USA or European Union or India
. WI :

(write only on any one of these countries). 12 Marks.



PR 5 Loy g0

Total no of pages 2 RO NO..vessesens
SECOND SEMESTER M.Tech[PT]
END SEMESTER EXAMINATION May-2019
AC-6511_Polymer Rheology ' i
Max. Marks - 100

Time: 3 Hours
Instructions to the candidates:

1) Attempt All Questions
2) All Questions Carry Equal Marks

3) Write To The Point Answers

1) Write the mathematical expressions for following models of Non-
Newtonian Fluids.

(a) Bingham Fluid model

(b) Power Law model

(c) Eyring model

(d) Ellis model '

2) An inclined surface of length L and width W is situated at an angle
B to the vertical dlI‘CCthH as shown in figure below. A Power law fluid
is freely falling on the surface as a film of thickness 5. Assuming the
flow to be laminar, determme the ve]oc1ty proﬁ]e of the fluid.

(Equation of Motion is Given Below: . By
. DTN
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3) (a) Derive the different mathematical expressions 1€
Boltzmann Superposition Principle.
(b) Explain the Dynamic Experiment and define the storage and lost

modulus.

4) (a) Explain the Maxwell and Vpigt Models in detail.

(b) Derive the mathematical expre_ssioﬁs for creep and stress relaxation

modulus/compliance incorporating Maxwell Model.

5) Write the short note on the followings (Not more than one paragraph)
(a) Cylindrical coordinate system .

(b) Creep Experiment
(c) Rotational Viscometer 4
(d) Time Temperature Superposition

-END-
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3) (a) Derive the different m

Boltzmann Superposition Principle.
fine the storage and lost

(b) Explain the Dynamic Experiment and de
modulus.
4) (a) Explain t

(b) Derive the mathematical expres
modulus/compliance incorporating

he Maxwell and Voigt Models in detail.
sions for creep and stress relaxation

Maxwell Model.
5) Write the short note on the followings (INot more than one paragraph)
(a) Cylindrical coordinate system '

(b) Creep Experiment
©) Rotational Viscometer
(d) Time Temperature Superposi

-END-

tion



NS, ¥ - R

- Total No. of pages: 2

s RollNo. .......
} SEMESTER M.Tech. (Polymer Techn ology)
END SEMESTER EXAMINATION  (May-2019)

Paper Code: AC-6521

Time: 3 Houx S

Subject: Composite Matérials
Max. Marks: 100 '

Note: Questron No. 1 is compulsoty.

Answer any EIGHT Questrons from the rematmng
Assume suitable missing data, if any.

1. Answer following questrons Gk b 2kl 0 (20)
’ 1) What is the need of Composrte materrals in modern day engmeermg
apphcatrons‘7 i S
i) Explam the role. of matrrx in ﬁbre remforced composrtes -

iii)-  Define Matrrx of composrte Name the drfferent matrlx matenals used in .
composrtes R e R .

iv)‘ - Whati 1s the srgmﬁcance of mterface in composrtes‘7 , il

YA SRS Whrch factors 1nﬂuence the fabrrcatron methodology of Composrtes"

Vt) - Wrrte the names of any 4 fabrlcatron methods in Composrte manufacture

vii) ~ Which propertles of composrtes are drfﬁcult to estrmate‘? Why‘7 oy

viii) ‘Derive rule of mrxture , i o

ix) © Write the ,Name of the Tests used for estrmatmg Thermal propertres of
CompOSit'es. it o '_,

X) | Which environmental factors affects composrtes degradatron‘7

2.(a) Discuss the types of Partrculate remforced composrtes with surtable exam p\es (_5) ‘

(b) What are Liquid crystalhne Polymers? Explain the term with respect to

Kevlar. gD | 3 (3)
(c) What are the spe01a1 features of UHMWPE‘? o ooy »' . .»(25)
3.(a) What are thermoplastrc matrix materrals" Wrrte therr key features 5 - (h)
(b) When unsaturated Polyester resins are used in C_omposrte as matrix materlal w 1(;3) |
advantages and disadvantages will be faced‘7 .

p . sno agent’.
/N Tustify the statement “Epoxy resins are. used in conjunctron thh curmg age!
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f
4.fa) Explaln Cormniscs: . ith the help ©
F ) Explain Compression moulding technique for composite fabrication wi )
suitable diagram.
c : 3 : UCtS”
(b) “Same fabrication technique cannot be generalized for all composite prod 3)
Justify the statement. ‘
: _ @
(c) Write a comment on types of mandrels used in filament winding process: )

5.(a) Explain the effect of fiber alignment on elastic properties of Composites:

(b) The density of a Composite made from boron fibers in an epoXy

The density of Boron is 2.36 g/cm3. Calculate the volume fraction of boron fibers in the
composite. : 3
(c) While designing the fibre _reinforced composites what is the contribution of Aspect
ratio? | @
6.(a) Identify the mechanisms of degradation of composite materials. _ ©)

(b) In which areas Glass fibre remforced plastics finds apphcatlons in Aerospace &

Defense apphcatlons A €©)

(c). Name any four tests which are performed while testing mechanical properties Qf
composites?- | | | )

7.(a) Why the temperature of carbonization is determined by the type of applicaﬁon of -

the resulting carbon fibres. 3)
(b) Why boron fi bres are coated with silicon carbide? - | - @)
(c) Write the chemical reactions involved during preparatlon of Epoxy resins. 3)
(d) List down the moulding techmques falling under Matched-die mould 2)

| €)

8.(a) Explain the preparation of prepregs.
rovide reinforcement. If the nylon contains 30 vol% E-glass,

(b) Glass fibres in nylon p
what fraction of the applied stress is carried by the glass fibres? ( 4)
(c) Explain the F lexural test method for composne materlal 3)
9, Answer the following questions. (2x5-10)

(a) What are dispersion strengthened composites.
(b) What is critical fibre length?

(c) Explain Vacuum bag moulding process.
(d) Define Specific strength and specific modulus.

(e) Mention the tests performed for (i) Fire resistance and (u) I
nsulation char
acteristics
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Ph.D Applied Mathematics Course Work
END SEMESTER EXAMINATION, May-2019

AM-501A Stochastic Process

Time: 3:00 Hours

Max. Marks :100
Note: Selecting any five questions out of the six set. All qu_eéti_g}j; 'c'arryf
equal marks. - ' i . Rl

1. Explain birth and death process. Derive the diﬁ'erenﬁal—diﬂ'erence_-
equation for a general birth and death process and find the steady-state
solution. .

2. What is a renewal process ? Give example. Derive renewal equation
- and find its solution. ' ‘ ’ '

3, Consider a sequence of Bernoulli trials with probability pofsuccess. Let
Xy the out- comes of n” trial be k, where k=0, 1,2,...,ndenotes that there is a
uninterrupted run of k successes. Find the trans

v ition probability matrix of
the process and classify the states giving justification for each class.

4. What is a Markov chain? How is it represented? Explain be considering
an example. Discuss the following with reference to Markov chains
(1) Transient and Persistent States.
(i1) First passage time distribution,
(iii) Periodic and aperiodic states

5. Explain Simple Random Walk. State its properties. A gambler has a
fortune of Rs.2. He bets 1 rupee at a time and wins 1 rupee with probablity
1/2. He stops playing if he loses all his fortune or doubles it. Write the
transition probability ‘matrix. What is the probability that he loses his
fortune by the end of 3rd play. '

6. What is a Poisson process? G

. ive examples. State its pro
Poisson process is a Markov pro

perties. Show that
CEess.
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COND SEMESTER B ‘
o ; \ ‘ Ph.D(AM)
SEMESTER EXAMI
‘ TESTER EXAMINATION : e

AM-501B GRAPH THEORY AND PETRI NETS

Time: 3H ; )
‘ ours » Maximum Marks: 100

Note: ; .
: Answer any Five. All questions carry equal marks.

Q1(a) Define Petri Net and its reachability tree. Show that the reachability tree of a Petrinet is

e ey
Inite

(b) Prove that a Petrmet is conservative iff there exists a posmve vector w such that D . w =
0 Where the matrix D has its usual meaning.

lem and the Zero-reachability problem of a -

Q2(a) Explam the Submarking reachab1hty prob
abilifcy’ problem is reducible to the Zero-

Petrinet. Show that the Submarking reach
reachabﬂlty problem.

(b) Show that the followmg are. equ1va1ent
i The reachability problem
ii.  The liveness problem
iii.  The smgle-tran51t1on problem
Q3. (2) Define Eulerian graph. Prove that a conﬁected graph iS-Euletian iff all its vertices are
of even degree. y

- (b) Show that the following are equlvalent ‘

There is one and only one path between every pair of vertices ina
A tree with n vertices has n-1 edges. :
A connected graph with n vertices and n-1 edgesisa tre_e.

L tree.
i
iii.
Q4(a) Explain Krukshal algorithm. Find the minimal spanmng tree of the graph g'we‘n below: :




— |8

i twork:
flow for the following ne

(b) Use Ford-Fulkerson algorithm to find the maximum

€2 Sz ey
Vy Vo Va V&. " .
Ve-

(Gy)
(G, )

(b) Explain Dijkstra algorithm to find shortest path and hence find shortest path from a to z in the
graph given below:

o 2 g el

! ! Ining at least one b l ann; f
(c) Define complete graph. Show by mathematica] mductlon thatga
n(n-1)/2 edges.

complete graph With n vertjceg has
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- END SEMESTER EXAMINATION

| (May, 2019)
AM-501C( Introduction to Mathematical Software)

Time: 3 Hours

e Max. Marks: 100
ote: Attempt all questions and assume the missing values if any. J

Q 1. Artempt any two parts |

(2) Write a MATLAB program as a function file to determine the
root of an equation using Bisection Method by considering a suit-

able problem of your choice. First write Pseudo code(LOGIC)
and then proceed. P i T

(b) Write a MA VAB‘_.progra.ni as a function file to determine the

solution of 2 variable linear pro gramming problem considering a

suitable problem of your choice. First write Pseudo code(OGIC)

_ and then proceed. EoW v e . |
(c) Write a MATLAB program as a function file to check closure
property of in a set considering a suitable problem of your choice.

First write Pseudo code(LOGIC) and then proceed.

Q2. (a ‘Write a pro gramme in C++ to generate 20"r'andcﬂ>m numbers be-

tween 1 to 100 such that they vsum‘tvo' 250 First write Pseudo
code(LOGIC) and then proceed. ‘e |
(b) Write 2 programme in Excel to generate 5 random numbers be-

tween 1 to 10 such that they sum to 50.First write Pseudo code(LOG
and then proceed. j - G

Y .*;;g,&, p.;
>

Q 3. (a) Write I ATEX command for the following output:

C MaxZ =2+ (-1 ‘
subject To: |

. —2x%+x2.;4 | :

xi+x+x3-1=0
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in LATEX software to generate PPT slides for

ite programime o
: (b) Write prog inclusions:

your presentation with following
(i) Title Page
(i) Introduction Page 3 . _
(iii) Any subject you want to display in two slides
(iv) Bibliography page ~
Q 4. (a) Distinguish between MATLAB and Mathematics in detail by pro-
' viding the merits and demerits of both. i
(b) Discuss the following in C programming with suitable examples:
(i) Pointer ' !
(ii) User Defined function
(iii) Decision Making statements
(iv) Loops | :
(v) Input statement

Q5. (a) Write a programme in C++ to evaluate equiValence of two or
moze matrices. First write Pseudo code(LOGIC) and then pro-
ceed. ods | | |

(b) Explain following with suitable examples:
- (1) Primary data type '
(i) User defined data type
(iii) Derived data type |
(iv) Local variable
(V) Global variab]e
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END Sg ' j
EMESTER EXAMINATION ~ RO B

- AM-502 Mathematical Modelling & simulation

Time 3:00 ' |
| Hours Maximum marks: 100

Answe : ' L
4 I any five questions, and each question has equal marks

1 8

2,

Discuss the Smgle variable no constraint optimization problem solving process w1th a

suitable example to your defined procedure
Use bisection method with an errof tolerance € = 0 04 and the mmal bounds given -

< mteractrvely to solve the problem maximize f (x) = 6x — x* withx =0, x =4.8
.Consider the following convex programmmg problem mlmmzze z=x*+x?—4x

subject to 0<x<2. Apply Newton’s method withe = 0 0001 and x1 = 1 to solve

the problem

Summarize Gradrent search procedure
Consider the two variables unconstrained maxumzatlon problem, maxlmlze f x) =

2x1%; + 2x3 — x2 — 2x3. Apply € = 0.1 and (x1,%2) = (0,0) as m1t1a1 trial solu’non‘
to apply gradrent search procedure to obtain an optimal solutlon : . : :

C0n31der the nonlmear programmmg problem
'  maximize f (x) =%, + xz
_ subjectto x?+x3<1
x; 20, x, =20

Use the Karush Kuhn Tucker. condmons to check whether (x1 xz) Q/— ﬁ is

' optlmal e : d o : «
' nd write procedure how to gener_at_e a set of random

Define the Randorn variable a
numbers by usmg a discrete or continuous random varlables

" Write short notes

a) The discrete event simulation approach :

'b) Statistical analysis of simulated data

c¢) Variance reduction techniques ¥ g o % ;
d) Statistical validation techniques o Ny

-END-
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END SEMESTER Ph.D.(Course Work)
May, 2019

AM-502 A, APPROXIMATION THEORY

Time: 3 Hours Max. Marks: 100

Wore: Attempt any five questions and all the questions are carry equal markﬂ

(1) Let f : [0, ) = [0, ) and the operator define as:

< k

(9=, pn,k(x)f(;), x€[0,00),
k=0

where _

n k
( pn.k(x,c)=(°+,’§ 1)—(0;)”;
™~ (1 + cx)e

— and operators Ly, reduce to a particular form of positive linear opera-
| tor for ¢ = 1. Construct its Kantorovich form for ¢ = 1 and calculate
the values of it for 1,1, 2. (20)
(2) (2) State and prove the Weierstrass first theorem. (14)
(b) Define trigonometric series and Zygmund class. (6)

(3) (a) Let f : [0,1] = R and n is non-negative integer. We define the
Bemstein polynomial of f of degree n by the formula

< k
B, (£.0)= Zf(;)pn.k(x), where poi(%) = ( s )x“(l -k,
k=0 ;
Let "
Tur(@) = (k= nx) pas(®),

=0
then for all x € R, show that
@) Tuo@ = 1;
@) Toy() = 0;
i) Tpa(x) = nx(1 - %); (12)
(b) State all four theorems of Jackson ®

12

(4) (a) State and prove P. P. Korovkin theorem (12)

(b) Define briefly modulus of continuity ®
(5) (a) Define Sz4s7 operator and construct its Kantorovich form. (10)
(b) Calculate the values of Szasz-Durrmeyer for 1,¢, 2. (10)

(6) (a) Let ¥ be a finite-dimensional subspace of a normed linear space
X, and suppose that each x € X has a unique nearest pointy; €Y.

Then show that the nearest point map x - y, is continuous. (10)

(b) Let ¥ be a subspace of a normed linear space X, and let x € X.
Then show that the set ¥, consisting of all best approximations

to x out of Y, is a bounded convex set. (10)
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Total No. of Pages 02 Roll No. ......
SECOND SEMESTER Ph.D.[AM]
END SEM EXAMINATION MAY-2019

AM-502 B: General Relativity and Cosmologry
Time: 3Hrs. Max. Marks : 100

{Nolc i Answer any FIVE questions, All questions carry equal marks,

Assume suitable missing data, if any.

Q.1[a] Show that ds® = dx? +dy* +dz* - c*dr* is invariant under Lorenz.
Transformation.

[b] Discuss Minkowaski’s four dimensional space-time continuums,
What do you mean by space-like and time-like intervals?

Q.2[a] Discuss the concept of space and time in special relativity theory?
Prove that the physical laws retain their velocity under Lorenz
transformation.

[b] Explain the principle of equivalence and the principle of general
covariance.

Q.3[a] Establish Einstein’s field equations for material world in the form

1
R, —Eg,,,R =8xT,,, where the symbols have their usual
meanings. ;
[b] Derive Einstein’s static model of the universe and describe its
properties. '

Q.4 [a] Describe the salient features of* Einstein’s -and de Sitter’s
cosmological models.
[b] Show that geodesic equations of motion are reducible to
Newtonian equations of motion in the case of a weak static field.

 @®T.0)

-

Q.5 [a] On the basis of general theory of relativity, discuss the bending
of light passing close to heavy gravitational mass.

[b] Show that de Sitter’s model corresponds‘to completely empty
universe without matter or radiation.

‘().6 [a] Obtain the line element for Robertson’s non-static c?smologi?al
model. Show how this model reveals that universe is expanding.

[b] Write the Einstein equation with the cosmological constant
term. Explain why such a term is interpreted as the vacuum
energy-momentum source of gravity.

Q.7 [a] Solve the following Einstein field equations for flat Robertson-
Walker line element
3H =87Gp, 2H +3H* =87Gp
for different phases of the universe taking equation of state
p=(7—1)p.The symbols have their usual meanings..

[b] Write short notes on any two:
(i) Postulates of special theory of relativity.
(ii) Important of constancy of speed of light.
(i) Hubble’s law
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. AM-502D, THEORY OF DIFFERENTIAL SUBORDINA’IION
Time: 8 Hourg

EN

Max . Marks: 100' ,

Note: ‘ ‘ : , ' D
~ e._ Attempt All questions. All questions carry equal marks. Assume suitable missing
data if any. | ' ,

1. (a) State and prove Hallenbeck and Ruscheweyh theorem.

(b) Define Briot- Bouquet differential subordination. Let h be conwvex in U, with
: R[Bh(z) +~] > 0. If p is analytic with p(0) = h(0), then show that |

p(z) - 2p/(2)

W < h(z) = .' p(z)_-< hﬂz).

2 *rw,( ’
2. {a) State and prove Marx—Stohhacker theorem

{b). Define Bernoulh function, prove that it is convex functlon and ﬁnd its rad1us of
convex1ty beyond umt disk.

. (a) Let g be a b1holomorph1c mappmg on P such that g(P{‘) is a convex doma.m in
Ch and Dg(O) =1". If f € p(PT") with f(O) = g(O) then :
| Df(Z)Z =< Dg(z)z => f(z) = g(z)
and g is the best dommant

(b) State and prove any second order linear dlfferentlal subordma.tlon 1mphca.t1on in-
volving convex dommant

4. (a) State and prove Jack’s lemme fof 3rd order differential subordination.

(b) Use admissible functions to solve the domain of the functlons satlsfymg the given
equation in the following examples: :

i Let ¢(r,s,t;2) =7+ s+t,a=0, and Q = h(U) where h(z) = (n +1)Mz
ii Let ¥(r,s,t;2) =r+s+t, and Q=A = (w: Rew>0)Rea>0
iii Let o : U——>R1/J(T3tz)—7‘+a(z)s/rﬂ A= (w Rew>0) Rea>0.




(
T 20 - |

9. (a) Let n be & Positive integr ang let & > 0. If 7' € A, and | ,
noz , (1

J(cv,F;z)Jl-l«z-i-]_{_Zzh(z)’ S

' ifF € An,0 >

then ZF'(z)/F(z) <145 , and IZF’(Z)/F(Z) _1| < 1. AISO,E)I'OVG n
—and s - (

(e, Iy 2)] < M(aym).
then, / | . (
B2 Ll e, ‘
F(z) | '

(b) State and prove Robertson theorem
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AM-503A, GEOMETRIC FUNCTION TTHEORY

Time: 3 Hours : Max. Marks: 100

Note: Attempt All questioﬁs. All quvestions carry equal mearks. Assume suita
missing data if any. ;

ble

(1)

@)

(3)

(4)

®

(a)"Define the following with suitable examples: :
(i) Univalent functions (ii) Caratheodary function (iii) Subordination
(iv) close-to-convex function (v) o-Spiral Function . :
(b) State and prove the growth theorem. ,

(a) State and proﬂ(e the Area Theorem. -
(b) State and prove Lindeloff Principle.

(a) Define a Starlike function with an example.
Show that f € 5* iff R(%) 2 0.

(b) Define typically Real functions with.some éxa.mples and also give the geo-

metrical interpretation. Describe convexity in one direction with the help -

- of an example.

(a) State and prove Bernstein’s theorem?
(b) State and prove Little wood's theorem?

(a) Show. that f € S maps the disk’ |2| < p onto a ‘cbnve'x dqma.in for every
~ positive number p < 2 = /3 but not for p > 2—\/5 :
(b) St;te the necessary and sﬁfﬁcie_nft:(iinditioﬁ for a function to be in the class

" of close to convex functions, and prove only the necessary part.

...............
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AM-503B Information Theory and Coding
Time: 3:00 Hours | Max. Marks :100

Note : Answer any five questions. All questions carry equal marks.

1. Derive Shannon’s entropy measure for a discrete probablllf}’
distribution using axiomatic approach. What are its 1mportant properties ?

2. Describe joint, marginal and conditional entropies. What’s mutual

information? Show that it is non- negative and symmetric.

3. What is differential entropy? What are its "limitations. Derive its
expression in case of a Gaussian random variable.

4. What are lmear block codes? Illustrate the basic mathematical structure -
for the de51gmng of an LBC. How does dpi,, determine the error detecting
and error correcting capacity of acode? ;

5. Explain channel capacity. Two BSCs defined by the chdnnel matrices

0.7 0.3

[p[}'j|xi]]=. 0:8 02 and [p[zdy;]]= are connected as
L0.2 0.8 0.3 0.7

X———" Y — Z

Find the channel capacity of the resultant BSC.

6. Deﬁne cyclic code.- What is syndrome decoding? Explam by
considering a suitable example of your choice.

7: Write note on any two of the following:
@) Channgl encoding, (ii) REED SOLOMON Codes,
(iii) BCH Codes, (iv) Quantum Information Theory
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Moo M ;k:: 1A(.)1;I-503E Fuzzy Logic and Applications
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Note: i " : ‘
‘ venes il one W5kl

e All Questions are compulsory carry equal marks.

: . i, L) Ot £t Chmpreatiend <
L ,
e Assume suitable missing data if any. . ' ;
; ;t)l ~1 v ,l_(,q | g BT RV Ll 1658
‘gl .L!,, l‘.‘:’f"‘ v:‘{‘ S e ' 5

Q1. (a) We want to compare ‘the strength of two types of groups. Four units froxn each type
) of group are stressed until they fail. The lowest stress at failure of a unit is denoted

1, and the highest stress at failure is denoted 5, 80 unitss are rank ordered by" failure

stress, that is, X = 1,2,3,4,5. Since “failure” of units is fuzzy, the membership

value for a specific unit represents the judgment that the unit really failed. The

following fuzzy sets represents the failure estimates for the two different concrete

type: : R b g

0.2
d={Gtgr gt}

.

0.1 05, 0.3

| OB 0.9 0.2 0 5
i CBL e e e e

Perfofm Complement, Union, »vintersection, Diﬁerencé,, :De_M_c‘)_rga.h’s'Principles for

the two concrete types. : ST ; i ; s

(b)_ i. Consider a fuzzy number cha.racferiied by.v by a__tﬁa.ngtilar fuzzy number Aunder
y = z that is f(4) = B. Calculate the image for each interval for which pa(z)
is defined as : : e St

i "0 __:1“:_’<'1 ,‘:1:'>5
Al@) =4 F= 1<z<3
: z 3<zx<5

~ ii. Explain Fuzzy Controller with suitable exa;:ﬁple.

bz’ )

Q2 (2) i.MExplain intuitionistic fuzzy variable . What do you mean by intuitionistic Fuzzy
' " Relation. If R and S be two intuitionistic fuzzy relations on two sets X zY and
Yz Z respectively, then prove that . - i
A. R°U7Y=R '
B. (SoR)™' = R~ 'oS7?
ii. R; and Ry are two fuzzy equivalence relations on a set A of order m then ckeck
if Ri1UR2 , RN Rz, Ry?! are also fuzzy equivalence relations.
(b) define homomorphism and strong homomorphism. explain by taking suitable exam-
ple. .
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Q3. (a) Apply ciustering method for the

given relation o get resolution form ang also give
the tree diagram. ' '

P . 1 (:3,.7) (-1,.3) (-2, 4)
TR | (.5,.7) 1 (4,.7) (.3,.5)
O I R PP ) » (‘1’ '3) ('4’ ‘6) -1 ,(.8, .9).

(2,.4) (3,.5) (7,.9) 1
“(b) Let'Ay = [2,5,7,9], 4, — [-1,

3,6,10] and 45 = (3,86, 7; 8] are three trapezoidal
& w7 fugzy numbers, Perform the foll - 3 K '

‘ owing:
S ot i il _Aggrggate Fuzzy set fil, A,
T method.

and 43 and do the defuzzification using centroid
ii. Perform ( A, + A, —

A3) and ( 4 * Ay /A, ).

Q4 (a) Let A= 5 7,9, B = [-1, 3,6,10] and € = [3,6,7, 8] are three trapezoidal fuzzy.
numbers. Solve the followin equation: '
. A%+B=6

(b) Write a short note on

i. Extension Principle For Fuzzy Relation.
ii. Max-Min operation in Intuinistic fuzzy environment.

' Q5. (2) Give membership function for given data:
1. Old people
ii. Very Old people K ’
ifi. Young People
iv. Very Young people
v. High speeds for racing carg

(b) i Define implication o
ii. Define bj implicatio
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Note: Attempt any FIVE questions. Each question carry equal marks.

Assume suitable missing data, if any.

i )
1. Discuss the leadmg behavmur of Stleltjes integral I(z) = f T + = - (20)
0

for small positive values of z. Why integration by parts fails to dep1ct

the behaviour of I (m) as :L'-—> +0o0?

- 2..(a) Dlscuss various techmques to determme controlhng factors : (10)

(b) Fmd asymptotlc behav1our of the solutlon near boundanes for the (10)_
non-linear boundary value problern yy —_—1 y(O) y(l) = 0

3. Consider the non—hnear IVP (x —ey)y +tzy =€, y(l) == and (20)

determine a leadmg-order perturbatlve apprommatlon to y(0) as €, ——) ot

4. (a) State and prove Watson s lemma. (10)
(b) Discuss WKB appromnmtlon for smgula:cly perturbed reactlon— (10)

diffusion equgtions. :

5. (a) Show that the general solution of the Airy’s equation y" = Y is  +(10)

an © g3n+l

: & = 37
y(fl)) =0 ; gnn!l“(n il %) . Z gnn|[‘(n + 3)

T



YN

Y S,
R R oy iurey &) =, e
T YOOy by VY e AR i
QOIS Wre faeer oG L i fioNS Gpgg —

quation 5an+1 + 6an =0 and - (10)

hetes i T th. Wion.fun

o J T S o} b 3 WP < JURIEL 1=\ VS v ¥ ' i ’ : H
rel Sune 6. (&) Deofine Muler Suimzasiion, Jor 7 Jummation and Padé Summation. (15)

ceen rozular and singular perturbation problems (5)

%
X
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il -questlon by Selectmg any tWO

antum mechamcs

Q.1[a] Write the postulates of qua |
n o) qub1ts may be

Show exphcltly that th

©2 _ —Z(—l)”l % y| exphc1t matrlx

expressed as H Write ,out an

ion for H®
Schnndt decomposrtron i :
1t10ns of the state W %

representat
[b] Gtate and Prove

F ind the Schmidt decompOst

perator valu
one of two states

itive O
g ‘three elements '

Q. 2[a] Define Pos
 Suppose Alice gives Bob a qubrt prepared in
1%)—]0) or |v2)= Uj%m Construct POVM contamm
at Bob call determi he has beent giv

ability. e
orthogo onal states cannot be ¢ 1

so th
with perfect reli
Prove that non-
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Q. 3[3] State and Prove Bell Inequality.
Show that the singlet state violate the Bell inequality maxnnally

[b] Suppose we have two qubits in the state [00)—J11) , and we

V2

measure the observable 0,Q0,. What is the average value of
o, ®oc,. What is the standard deviation of o, ® o, .

Q.4[2] Show that 7.5 has eigenvalues +1, and that the projectors onto

(I £V 0')

the correspondmg elgenspaces are given by P, = 5

[b] State and Prove Shannon’_s sOurce co_d_lng theorem.

Q.5 Describe in detail the chVentional teleportation protocol.
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AM 505C: Group Rings
Time: 3:00 Hours ‘ Max. MLarks: 100

Note: All questions are compulsory and carry equal marks. Attemp
any two parts from each question. Assume suitable missing

data, if any.

Ql. a) Let R be aring and be a subgroup of a group G. Then show that
the set By ={q(h—1):qeT,heH, h?ﬁl} is abasrs of Ap (G H)

over R. -
b) Let R be aring and let Hbea normal subgroup of a group G. If

——H | then prove that

|H] is invertible in R and €y = | HI
=R(G/ H) and

RG = RGe, ® RG(1—e,), where RGe, =
RG(1-e;)=AG,H).. | 3
c) Let I be a two sided ideal of a rmg R and let G be a group Show
that 1G = {Z .a(g)g e RG a(g) € I} isa two 31ded 1deal of

RG and that RG/IG= (R/I)G

'Q2.a) Prove that if the augmentatlon ideal A(G) isa drrect summand of
‘RG as an RG-module, the G is fmrte and |G| is mvertlble inR

b) LetKbea field and G be a group 'I'hen show that the group ring
KG is Artinian iff G is “Finite. % T

c) Prove that the following statements are equlvalent

i) R is Von Neumann regular ring. :
ii) Every principal left ideal Ra is generated by an idempotent.

iii) Every principal left ideal Ra'is a direct summand of R.

PTO
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Q3. a) Let KG be the group algebra of a finite group over a field K of
characteristic p > 0. Then prove that KG has a (nonzero)
nilpotent ideal iff p >0 and p| |G|, |

b) Let G be a group and let H,,....., H, be a finite number of -
subgroups. Suppose there exists a finite number of clements @
Xy € G with G =\, H,x, . Then show that (G:H)) is finite forG

e © € O O o Y

some i, »
c) Let Hbe a subgroup of a group G and K be a field. Then show ¢
that the following assertions are equivalent: : ;
i)  His finite. o '
ii) The right annihilator of KG(AH) contains 2 nonzefo <

element.
Q4.a)LetGoea finite grot_p and K be a fieid of ghafactcﬁstic 0.If K
e € KG, then prove that:
p  e®el,
i) 0se(=L : ; :
b) Let RG has only trivial units. If R is reduced and G has no

element of order 2, then show that RG is reduced.
c) Let G be an abelian group and H be its torsion sgngoup. For an
commutative ring R, show that any idempotent e of RG bglongs

RH.

{

Q5. a) Let G be a torsion group such that 1,(ZG) =G . Then show tha

every subgroup of G is normal. _
b) Let G be a torsion free abelian group and R be a domain. Then

prove that RG has no nonzero zero divisors. : :
c) Let G be a finite abelian group and let A be another group suc!
that ZG =ZH . Then prove that G=H .

*hkhkkk END * % % % Kk
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AP-601: PHYSICS OF LOW DIMENSIONAL SYSTEMS |

Time: 3:00 Hours Max. Marks :100

Note: Answer ALL the questions

Assume suitable missing data, if any. 7

1(8). Describe the nature and origin of various forces exciting between atoms of a solid. Explain the
formation of a stable bond using potential energy versus interatomic distarieecurvenni 55 [05]
(b). Explain van der Waals bonding in the inert gas crystals along with properties. Why do inert gases
get solidified at very low temperatures? : [051
2 (a). Classify the different types of molecules based on the relative values of principal moments of inertia
with suitable examples. » ' ; | - [o6]-
: ‘f_b) In an MX molecule, suppose M atom has an ionization potential energy 5 eV and X atom has an

electron afﬁmty of 4 eV. What is the energy requlred to transfer an electron from M to X when they
are at a distance of 54?7 S rTR L i . [04]

-

<=
3.Discuss how a diatomic molecule is behavmg as anharmomc oscﬂlator and its features with a sultable
diagram.How it is different from the harmonic oscﬂlator ! i i - [10]
4(a).State and explain Franck-Condon pr1nc1ple with suitable dlagrams ' [06]

(b). Assume that H, molecule has a force constant k = 573 N/m. Flnd the v1brat10na1 quantum number
corresponding to 4 5 eV dissociation energy. leen mass of H atom= 1.68 x 1027 kg, h =6.63 % 10‘34
Joules/sec. ‘ Gl e s o R ik ‘ [04]

5(a). The spacing of a series of lines in microwave spectrum of AlH is constant at 12. 604 cm™. Calculate the
moment of inertia, rotational energy and frequency of rotation for the AIH molecule when J——15‘7 [06]
(b). What is the maximum and minimum value of probability of occurrence of a macro—state for the case-o!

n dlstmgulshable partlcles distributed in two compartments‘7 Prove? Explain the- concept of mos

probable state? » . 5 [09j
6. Write short notes on any FOUR of the following: ¥ 120
i) Applications of low dimensional systems i :

i) Role of indistinguishability in quantum statistics



r—*ZZ’

iii)  Conditi
. on for most probable distribution of Fermions
v Ei i

) Eigen functions and Eigen values

' V) Compari
. parison between electron and optical microscopy

ow that in 2

perautures of
[10]

in low dimensional systems? Sh

7. (a : {*1
(2) What is the significance of partition function (Z)
librium is reached when the -tem

general int i ‘
nteraction between two systems, mechanical equi

prominent effects which play an impox’rant role at nano scale?
its ground state.

(5]

ximately 10 eV above

(c)The Hydrogen atom consists its first excited state at appro
rst excited level?

Calculate the temperature required to excite hydrogen atoms to be fi
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AP-6021 MATERIALS SCIENCE AT N ANOSCALE

~_Time: 3:00 Hours ; . MMax. Marks: 100
Note: Answer ANY FIVE questions Gl o :
Assume suitable missing data, if any. ‘

1(a). Explain, Schottky defect in solids. Obtain an expression for thé :
equilibrium concentration of vacancies at a given temperature in
metallic crystal. .~ S e 5 0]

~(b). Wh_%i_'t'arev surface i‘m.pcyféctiphs? Discuss v,abovut,_’ grain, twin and tilt
* boundaries with suitable diagrams. - S U e HLO]

' 2(a). Dvi_sc‘i‘is‘s the electromcconductlon pf_opertiés of nano-materials m 5o

~ Dto0-D (dimension). Draw the I-V characteristics for 3-D and 0-D
" nano-materials and hence explain the I-V characteristics of both. - -

(b). Explain the magnetization and . demagnetization nano-materials.

" Showing the variation of coercivity filed vs particle or grain size,
discuss the critical diameter and super-paramagnetic diameter for
single and multi- domains. . oo [10]

3(a). Explain dicleciric properties of nano-materials. Briefly discuss the
" piezoelectric and pyroelectric-properties of bulk and nano-materials. =
(b). Discuss synthesis technique of zeolite nano-particles. Write down
applications of zeolite ,nano-partic’:levsk_. ‘[10] :

17"
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4(a). Describe fabrication of carbon nano-tubes using chemical vapour

deposition (CVD) method. Highlight the merit and demerits of this

method. 7 101
licon (Si)? Discuss the

(b). How porous silicon (p-Si) is different from Si -
synthesis and characterization of porous silicon. Write any HZS

application of p-Si.
esistance (GMR)

ng mechanism of

5(a). What is s"pin transport? Discuss giant magneto-T
its of GMR oveT

using spin transport diagram and explain the worki
- GMR. Write applications of GMR. What are the mer (10]
of

_structuring? Discuss the propgﬁles'[ N

(b). What is the effect of nano
11 of a metal having lattice

nano-carbon ferromagnets.
toms per unit ce
3 Given the atomuc

(¢). Calculate the number 2
parameter 0.29 nm and density of 7870 Kg/m (5]
weight of metal is 55.80. : 2 v

| ' | (5 x4]

6. Explain Briefly any FOUR: ;
(a). Thermal transport in1-D and 2-D nano-rnaterials

(b). Ceramic-matrix composites

(¢). Dielectricloss - i , :

(d). Grain boundary effect on mechanical properties of nano
(e). Staking faults |

(f). Edge Dislocation

-rnaterials
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AP-6031 Processing and Fabrication of Nanostructures

Time: 3:00 Hours Max Marks: 100

Note: Answer any 5 questions. Assume suitable missing data, if any.

Q.1 What is Chemical Vapor Deposition (CVD)? Discuss with suitable diagram different types of CVD
system. : (20)

Q.2 Wri';e shoﬁ notes on any four of the following: (5%4=20)
(@) Top-do_wn and bottom-up approaches
(b) Photolithography ‘
©) Veipor phase ‘growth '
(@ Ball Milling
(© Physiéal Vapor_Depositioh

Q.3 (2) What are quaﬁtum dots and nanowires? Describe one method with an example each for the
synthesis of quantum dots and nanowires. : :

(b) Describe Electfosbinning technique? Discuss the various parameters that affect the
~electrospinning of nanomaterials. 5 : b i (10x2=20)

Q4 (2) With suitable diagram explain the ?ynthesis of carbon nanotubes by laser ablation technique.

~ Discuss the difference between Raman spectra of SWNT with MWN_T;
(b) Explain the grovs}th mechanism of SWNT in arc and laser vaporization technique. (10_><2=20)

'Q.5 Explain the working of E-beam Lithography (EBL) using a suitable schematic of the EBL system

- with the necessary components. What are the advantages of EBL comparecf with photo]itﬁography? :
Describe the major differences between EBL and Focused-Ion-Beam Lithography. E (20)

Q.6 Differentiate between 1D, 2D and 3D nanostructures Discuss the mechanism for\'template«ass'is_ted

fabrication of nanowires. Why the surface to volume ratio of a nanoparticle is much higher than that of
the bulk particle of the identical material? ; ’ g (20)

-End-
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AP-6511 NanoElectronics and NanoPhotonics

Time: 3:00 Hours

Max Marks: 100
Note: Answer All questions.
Assume suitable missing data, if any
PartA '

Q1. Attempt any Two of the following:
(2) Describe propagation of photon and electron through classically

forbidden zone. . 10
(b) Describe nanoscale localization of electromagnetic field achieved
both axially and laterally. 10

(¢) How to fabricate the photonic crystal using different methods? 10

Q2. Describe any Five of the following with examples. 10x4=40
(a) Localization of photon and electron under periodic potential
(b) Surface Plasmon Resonance (SPR) and Ballistic Transport
(c) Photonic crystals and photonic crystal fibres
(d) Optical communication, sensors and IR detectors
(e) Nonlinear photonic crystals :
(f) Density of state (DOS) and Local density of state (LOS)
(g) Quantum dots and quantum dots lasers

. PartB

Q3. (a) Using the Bohr model of the hydrogen atom, show that the magnetic

.moment associated with an electron moving in the lowest circular orbit
is the Bohr Magneton given by

_eh
#.1» 2m,

Also, show that the magnetic flux density 8, associated wi@h the #' orbital

is given by

Q4. Show that the operators for S,,8, and 5, satisfy following equation:

Q5. Write short note on any Three of the following: 5%3=15

1(a'z!

where m, is the rest mass of the electron, cis the speed of light in vacuum, -
Z is the atomic number of the atom, » is the principle quantum number
and « is the fine striicture constant. 10
(b) Discuss the quantum mechanical operators for the spin components
along three orthogonal axes-$,,S,andS,and hence workout for Pauli’s
dimensionless matrices. 10

[S]'=s2+51+5? =%h‘[l]=_§(§+l)h‘[l] 4105

(i) Passive Spintronics Devices
(ii) Hybrid Spintronics Devices
(iii) Monolithic Spintronics
(iv) Kondo Effect

(V) Spin-Polarized Transport
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"AP- 6521 Semiconductors Nanostructures and Devices

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

Note : Attempt any 10 questlons AII questions carry equal
' marks Assume su1tab|e mlssmg data if any.

- Q.1.(a) Obtam a pull—up to pull down rat10 when an n—MOS inverteris dnven

through one or more pass: transistors. Assume the default logic
voltage levels. ) 5 : - I5]

' (b) In the c1rcu1t, shownb_eioW,‘ transistors are characterized by IVi{=2V,
E kW/_IFl mA/V2. Find Vs and V7.
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- Q.2.(a) Demgn a stlck—dlagram layout for a CMOS based XOR gate [5]

(b) For the tunnel junction with C = 1.2 aF and Rt = 100 kR, what 15 thc X

temperature at which coulomb: blockade is expected to occur in Single

~ Electron Transistor? Characterize the Current versus- Voltage variation

of Single Electron Transistor thereby explammg the Coulomb Blockade
Gap and threshold voltage. - : [S]



Q.3.(a) Derive the expressions for drain current in saturation regime along
with the expression for the transconductance and cut-off frequency in an
n-channel enhancement mode MOSFET, [S]

(b) Put some light on the stoichiometry of Pervoskite Solat Cell
Structure and give the significance of band gap tuning in these solat
cells. B

Q.4.(a) Characterize the LED in terms of its Cathode Current and Porward
Voltage. Explain the bi-colour nature of LEDs and the colours being
produced by GalnN and AlGaP. (5]

(b) Give the fabrication steps involved in Surface Micromachining with
relevant figures. Comparc surface  micromachining  with  bulk
micromachining. [5]

: ' Q.5.(a) Evaluate the input voltage in terms of P ratio and other circuit voltages
==

| = and currents for a CMOS inverter. Also give the transfer characteristics
| (b) Put some light on HARM and LIGA micromachining processes of
MEMS fabrication. Which materials arc used as wet ctchants and dry

ctchants in its fabrication? : [5]

N\ and current between the rails for a CMOS inverter. [5]
Q.6. (a) How resonant states in the quantum well of double barrier structure
: contributes in the conduction process of RTDs? Explain the origin of
| negative differential resistance by suitable energy band diagram.  [5]
(b) Give the criterions that have to be met to achieve Coulomb Blockade
in Single Electron Transistor. Assume that initially there arc n = 100
clectrons on the quantum dot. If C= Cg = 1.2 aF, what is the Vs for
clectron to tunnel? [5]

Q.7. (2) Give the significance of Multi Junction Solar Cells and its structure
along with the six types of layers. [5]

(b) For the circuit shown, use the NMOS equauons to find Ip and Vps.
For the NMOS, Vr=1 V and KW/L = 0.25 mA/V2. [5]
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Q.8. () Determine the minimum tunnel resistance offered by SET for electron
tunneling. Evaluate the switching time of the single electron transistor
if the gate capacitance is 1.0aF, the tunnel capacitances are 1.5aF each
and the tunnel resistance is 30KQ. [51

(b) Compare and analyze the characteristics of tunneling diode and
resonant tunneling diode in both forward and reverse bias. Give the
advantages of RTD over the tunnel diodes. [5]

Q.9. Determine the constant voltage and constant field scaling factor for
- cach of the following:
(i) Switching Energy,
(ii) Power-Speed Product,
(iii) Channel Resistance,
(iv) Saturation Current and

(v) Gate Delay : [10]
Q.10. How MEMS function as Capacitive Accelerometer and Pressure Sensor
with a suitable diagram in each case. (10} |
Q.11. Write shdn notes on: (10]
(a) NEMS

(b) Direct and Indirect Semiconductor Materials w.r.t. LEDs.
(c) Lambda Based Design Rules
’ -END-
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Note : Answer all questions.

All questions carry equal marks.
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1. Answer any two of the followmg questlons i T T % 0)
- Comment on “Loss of function” and “Gain of function” = -
i consequences of mutatlons W|th examples L <
(n) What is 1000 genome prolect’? What are rts key outcomes’? %
- (i) Explarn drfferent types of genetlc vanatlons Writesome .

G appllcatrons of SNP study Also mentlon two wrdely used SNP
databases iy

(iv) Why are SNPs used as blomarkers'? Mentlon some appllcatlons '
of SNPs |n brom_e cal research e |

o, Answer any two of the followmg Cluestlons .- R (2x1 0) '
(1) ‘What : are the ef‘fects of srngle amlno acnd vanatlon in proteln
% i structure‘? T e e e

(i) - Explaln the role of dlfferent forces ln tertlary structure of proteln
~Also state the role of prollne and cystelne res1dues in proteln hes
structure

- (iii) Explain the basus of algorlthms behlnd SlFT and PolyPhen tools.

(iv) What is the application of molecular dynamlcs study in.
mutatlonal analysns’P | :



e Answer any two of the following questions: (2x10)
(') How is genetic algorithm derived from evolution?
(i) How environmental factors can influence the phenotype of an

organism? Give suitable examples.
(iii) Differentiate between monogenic and complex disorders.
Describe the methods for priori i

complex disorders. |
(iv) What is classical Me_ndel’s theory of genotype and phen
association? How it is different from Morden principle on

genetics.

otype

4. Answer any two of the following questions: (2x10)
ds for evaluating @ machine learning m'odel

() ~ What are the metho
" which has been trained for classification? .
(i) Howis soft-margin different form hard-margin in Support vector
" machines? Explain the kernel trick used in SVMs. »
(iii) Write the general steps for training a machine learning model.
(iv) Explainthe backpropagation algorithm for training of ANNSs.
Discuss some applications of CNNs.
5 Answer any two of the following questions: - (2x10)
(i) _What is predictive prescribing? How it can be appliedona -
patient? W, - > -
(i) Explain thero
(iii) What are the me
- variants?
(iv) Write a short note on
' 'pharmacogenomic stu

le of cytochrome P450 family in drug metabolism.
thods for identifying pharmacogenomic

various web resources for
dies and their applications.

-END-
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Note: Answer five questions (1-3' questions are compulsory).

All questions carry 20 marks.

LAssume suitable missing data, if any.
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Q.1. Ho_w are you making cloning strategy for
generating a construct? Why do we
need YAC and BAC and why these
vectors are called as “Chromosome”.
_Based on pictorial representation, clone
all the inserts with vector. Also, describe

" every clone and if blunting is necessary
an alternate cloning strategy is required
with each inserts. How would you
de'fi'né“ is'oschi\z'qme{rs, neoschizom’e'r‘s:
with appropriate examples? ke

Q.2. What do you mean by high and low
copy number of a gene? In vitro gene
transfer is a strong tool to study
éukarybtic gene expression. Describe

the construct size. Avoid blunting in the -

Promoter’

Nhel = (GCTAGC)

Pstl’ (CTGCAG})

__Hindll (AAGCTT)
: BamHI (GGATTC) .
pcDNA3.0 Mcs EcoRl (GAATTC)
(4.8Kbp) - \\~ Smal. (CCCGGG)

Fi St AN sall  (GTCGAC)

EcoRV (GATATC)

Xbal  (TCTAGA)

i Xhol = (CTCGAG)

\.

Anti-r

Poly A+
() Smal “Xpal - () “Mbol sall
(i) EcoRl ‘ Psti (vii} Xmal EcoRl
s 12 Kbp 13" : : sl 2.0 Kbp o
an " EcoRV . ({vill) Hindill -
sl 1.6 Kbp o AT T
(v i (ix) : _Xbal
st o kop e B Ly .Ia’ i
(v) EcoRV = - Smal (x) . EceRl : sall
s ek © 5"' vakop T

the different gene transfection and infection technique. How would you

make Adenoviral, Lentiviral and Retroviral
expression in the host system? '

genes constructs to get maximum

Q.3. With the help of given arbitrary sequence (i) prepare atleast two sets of

primers and load EcoRl (5’-GAATTC-3’),
CTCGAG-3'), Sall- (5-GTCGAC-3’), Smal
together with Tm.of each primer: '

BamHI (5'-GGATTC-3'), Xhol (5
(5'-CCCGGG-3')  in the primers

p.T.O.



Q.4.

Q.5 Des.cribe the differehce betwee

Q.

Q.7.

L 44 o I

5'CTCAGACTAGCATGGACCGAGCAGCAACAATTCACGATTAACTTAGCCGATTGC

Z?:ATACTAGCﬂACGTTACGACATGAACT/-\/-\TACGCCGGATCGATCGACTAACATT

How would you analyze PCR curve and describe the limiting factors of PCR
and primer designing per se. (i) Describe the usage of master mix and why
do we need different Taq polymerases? (iii) Define “HOT start, multiples and
non- specific PCR” (iv) Why do we need semi-quantitative PCR?

An arbitrary internal DNA sequence is present in the gARM Of'humz’fi
chromoso | icl} 5 |
me number 15 whic GCCGA

CTCAGTCACTAGCATGGACCGAGCTAGATACAACAATTCACGATTAAC'ITA

TTGCTAATACTAGCTTACGTTACGACATGAACTAATACGCCGGATCGATCGACT A?C
CATTC-3". In order to identify and validate the sequence in hum-an gc-'znon’.lal
DNA what methodology would you opt? Write detail steps with pictor!

: . ; sion.
representation. Also describe the function of TBP in trans acting expres

¥ i . : '. - s n
n restriction enzyme and modificatio

i of
enzymes. Why do we need modification enzymes? Describe the role
' quired protocol? How

various restriction and modification enzymes with re: _ ey
buffers are playing a crucial role in the cleay’age of a DNA fragments VWha

star activity?

() What strategy would you opt to access the activity of cis-acting,
MAR/SAR, TFBEs activity. Write detail  protocol/steps with suitable
diagrammatic representation and internal controls.

(i) How would you radiolabel a DNA fragment to generate suitable probe?

Write short notes on

(i) Super shift assay

(ii) Genomic library construction

(iii) Promoter element

(iv) DNA isolation and RNA separation

* % % %
********************************

(
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[Note: Part A (Compulsory and carries 60 marks) - ' j
Part B: Answer any 4 questions out of 5 in Part B (4x10=40)

Part A (Compulsory)

- 1. Write short notes on any 3: (15 Marks)
a. Peptlde libraries
b. Pure and pharmaceutlcal drug preparatlons
c. 2D vs 3D QSAR :
d. Quantum mechamcs in drug design'

2. A company is developlng a clinical trial for tubercu1031s )
~ vaccine; the company needs to decide whether a longitudinal

study or cross- sectlonal study w111 be useful in this case. lee
reasons for your answer ;
A study starts with 1000 subjects out of which 100 subJects

- show symptoms of ‘the disease and 100 subjects are
serologlcally posmve but do not show symptoms of the disease.

" Over the next 1 year, 10 patlents die. What is the incidence and -
prevelance of the disease for this 1 year. Can you comment if
this dlsease isa chromc or sporadlc disease? (15 marks)

3. What are drug-réceptorv occupation theories and discuss using:
examples how classical Clark’s theory is msufﬁcxent in
explammg many receptor-ligand mterac’uons 15 marks)



—

4. What are the different phases of clinical trials, justify each

phase. What is a cohort? How blinded and double blinded trialg

are significant for clinical trials. (15 marks)

Part B (Answer any 4 questions, each question carries 10

marks)

nacophore modeling. What are force fields? How

5. Explain phart
anics help in better prediction of a drug

- can molecular mech
molecule and its bioactivity?

human genome project has affected drug
f the ethical issues associated

of human beings. What are

6. Explain in detail how
design and also discuss SOme 0
with complete genome sequencing

alternative medicines?
7. Explain how théfmc')cliyna’mic‘ propefties of a compound affect its

binding to a receptor? - Compare - and -contrast between
. competitive and non-coinpetitive enzyme inhibitors. =
8.Using a c_ase study explain how computation;il drug design helps
modern drug discovery process.
atenting in India in an explicit
flowchart. Does Indian patent allow both product and process
patent? If an individual has developed a new surgical instrument

and has used it in a novel surgical process 10 extract a tumor,
that was earlier not possible, can he patent both the surgical
instrument and the surgical process? Give reasons for your

9. Enumerate the process of p

answer.

s ok e ok ok ok ok KK
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TITLE OF PAPER Principle of image processing in medicine
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All questions carry equal marks,
Assume suntable mlssmg data if any

[Note Answer all questlons by selecting any two parts from each question.

QI a) Explam the structure of the eye along with a- dlagram “What are the

dxf‘ferences between rod and cone v131on?

b) What is power law transfomlatlon (explam with a graph)? How istit- .7

dlfferent ﬁ'om log: transformatlons? Explaln ‘the. 31gmﬁcance of gamma

correctlon in brief,. : ;
¢) A person standmg in broad dayhght perceives a well ht Toom as dark -

before finally adaptmg to the brlghtness Name and explam this phenomenon '
with . graph/dlagrams How does Weber s ratlo correlate with- bnghtness

discrimination? Whlch one out of rod and cone V1310n has better bnghtness :

dlscrlmlnatlon?

Q2. a) What is computed tomography (CT)') Explam its prlnmple device demgn

and advantages over conventlonal radlography Enumerate the- basic features.

 of the third generation CT conﬁguratlons -
b) i) Define the terms voxel’ and ‘CT numbel How does wmdowmg help in

" vnsuahzatlon of region of 1nterest ina CT 1mage‘7 Ca]culate the CT number of .

£

a body strtxcture whose Uyoxel= 2uwmcr and K is 1000

if) Discuss in brief the dlstlnctlve features and advantages of spnal CT. What :

is themgmf’ icance of'slip rings towards the reduction of CT scan_tlme? o



— 4

©) Why is it that first-generation computed tomography (CT) configurations

were considered virtually ‘scatter-free’? Discuss any two limitations of third
generation CT configurations and methods employed to prevent them.

Q3. a) What is digital subtraction angiography (DSA)? Bxplain its significance in

- medical imaging. Discuss in brief the image processing technique utilized in
DSA.

b) Explain the working of an image intensifier with the help of a diagram. What
would happen if the photocathode is removed from the intensifier without
changing anything else in the design? Explain in detail.

¢) Define resolution and contrast. Differentiate between grey level resolution

and spatial resolution? What is a digital image? Consider the following image
matrix:

0 5
0 . 255

Calculate the contrast of the image described by the matrix.Given the grey

level values, how many bits may have been assigned to the image in memory
storage? -

Q4. a) What is a Fourier transform? What is the significance of Fourier transform

in digital image processing? What do you mean by high pass and low pass

filters? Enumerate the characteristic features of any two types of employed

filters in image processing.

b) Consider the following image matrix (considering an 8-bit/pixel storage):

255 255
255 255

7.4

What colour(s) would be visually observed in the image described by this
matrix? Describe any two techniques that can be employed to completely
invert the colour (brightness/contrast) of this image?

¢) A person urgently requires replacement of a stent placed in the coronary
arterics, Which radiographic technique can be employed to both visualize the
stent placement and guide the surgery for replacement? Explain the technique
in detail with advantages and limitations.

Q5.a) What is multi-detector CT (MDCT)? Explain the significance and
applications of MDCT in medical imaging.

b) How does radiation interact with living cells and tissue? Why is
radiotherapy, emplolyed for the treatment of cancer? What are the side
effects/dangers associated with radiation exposure to patient/radiologist? How
does the C-arm' configuration in fluoroscopy help in reducing radiation
exposure to the operator/radiologjst?

c) Consider the following image matrix (8-bit/pixel storage):

L2so \ 199 \224 \224\200 \255 \
\3iijzoo\x99\200\255\250\.
\200 \ 193\224\199 \7.55\224
\199\200\255\200\199\224\
\250\255 200 199\200\}99\

|20}
\Efs\200\\98\200\198\255\

‘What is the contrast of the image described by the above matrix? How can
frequency (or, probability) of grey level intensities given in the above ma
be utilized in enhancing the contrast of the image? Describe the technique
can be employed to distribute the grey level intensities uniformly acro
image described by tk}e above matrix.
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TITLE OF PAPER-Biophysical System and Signal Simulations
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Note: Answer all question by selecting any two parts from each question.

All questions carry equal marks.

Assume suitable missing data, if any.

Q.1[a] Give the mathematical and graphical représeptation of continuous time
and discrete time Unit impulse function.
[b] What is a feedback? Explain therole ‘of negative feedbackwith proper

block diagram. : |
[c]Briefly discuss the Hodgkin-Huxley Model. Explain myoelectroactivity.

Q.2[a]Define causal, non-causal and anti-causal systems with appropriate

examples. e, A - ._

“[b]Explain the different types of noises that effect the signals. How can we
eliminate the noise from the signal? ' '

~* [c] Define the Gabor transform. Write down the steps for performing the
short time Fourier transform on a signal x(t). | |

Q.3[a]Let f(x) be a funbﬁon.o’f per1o§21t such that f(x)-= X’ over the interval -

T<X<T. TR T v,

i) Sketch a graph of f(x) in the interval - 3 <X <3m. : .

i) Show that the Fourier series for f(x) in the interval - T <X <T1S

72 | 1 1
Serin 3 YT ;22 — COS O — ¢
3 4 |cos 2 cos 21 + 72 008 3z - |

[b] Define time scaling. If x (t*1) is time shifted version of the signal
 x(t), then draw the negative and positive shiftf»o‘f the signal x(}t).‘

x(t)

Y.




o

— %
[c] Let f(x) be a function of period 2m such that
F(z) = T—x, O0<z<T
f(z) 0, T<T<2m

i) Sketch a graph of f(x) in the interval - 27 < x <2m.
il) Show that the Fourier series.for f(x) in the interval

T 7, 1 1
Z + ;r-[cosx+§50053x+55cos5x+...J

0<x <2 Tis

| 1 1 . B
-+ sinn:—l——12—si112:v+:—3-51113517-}—2511143:—!—-
n signal determine whether it is even, odd, or neither

Q.4[a]For the give
) g X0 by X
i A
1
. 0 1.2 t
| @A
»1 1 - 1,2'
432101234 .4-3-1-101234
' 1 in

given below is periodic. If yes, give its

b] Determine if the signal x[n]
hy it is aperiodic.

fundamental period. If not, state W
X(n] ='sin(§$n +1]

[c]State the different types of noise distortions occurring in the continuous
time signals.

Q.5 [a]What is a wavelet? Briefly explai .
wavelets. y explain the properties of Daubechies

[b]If a voltage amplifier has an open loop gai
Ifizzfa (SE)& of 1/60, what will be i f; " (20) of 300 and a feedback
pplied? proximate gain with i
[c] Write short notes on the follow; o
(i) Biofeedback Hing:
(i1) Unit step functiop

(iii)Stable & Unstab]e System
S

R N
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Note: Answer five questions (1-3 questlons are compulsory)

(All questlons carry 20 marks) ki
Assume suitable mlssmg data, if any .,f,'-,;'j"' R

Q.1. Describe the cntlcal steps in DNA DNA/RNA-RNA interaction assay.

Write a detailed protocol for two such assays. How baking and

_cross-linking (at low wavelength) is the important tool in studying

‘ DNA and RNA identification? How would you'label DNA and RNA?
Why do we need natlve and denaturlng gels to study DNA and

RNA?

'Q.2. Write notes on :

(i) DNase 1 Footprmtmg assay

“(ii) RNA preparatlon and in sztu gel estlmatlon
(iii) Yeast two hybrldlzatlon St i
(nv) Gene Mlcroarray R

Q.3. Write notes on.
(i) Comparative genomlcs _ »
(ii) Magnetofectlon and electroporatlon '
- (iii) Ras/Raf pathway SR
(iv) RNA preparatlon
(v) HOT start PCR :

nd chlorlde lons are |mportant for protem separatlon

Q.4. How glycme a
ion. concentratlon?‘ How

and why it is affected wnth hydrogen

would we get the proteln fragment an
Write the recipe of 10 X-triton lysis buffers

methodology to accomphsh protein detectlon?

d its isoforms in one gel?
Write a detalled :
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Q.5. A patient is suffering from a cardiac ailment and required a genetic
manipulation. How would you use gene therapy approach to cure
this problem? Also, describe the difference between germline and
somatic cell gene therapy? Why human gene cloning is unethical?

Q.6. Based on quantum physics theory, how would you establish close]c
proximity between two or many proteins? Describe the role O

Fluorescence recovery after photo-bleaching (FRAP).

- " i ful
Q.7. Describe the various transfection techniques and how It 15 ”Slfpid
to understand gene expression? Why cells do .not like
mediated gene transfer? :

sk Sk ke sk 3k sk ok ok ok sk sk ok sk ok ok e ok ok ok sk okok ok ok kR Ok K
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Paper: Biopharmaceuticals (BT-621)
Max. Marks: 100

NOTE: Attempt any 5 questions | '
Each Question carries 20 marks. ' v : .

How are secondary metabolites derived from primary metabohtes’? Explain the
biosynthesis and advantages of terpenoids. (20)

. Explain with the help of flow chart drug- de51gn and discovery. Discuss the role of
_ genomlcs and related technologles in Drug De51gn and dlscovery 20)

. a. List dlfferent routes of drug dehvery and dosage forms _ (10)

- b. What is the s1gmﬁcance of quahty control of packagmg matenal (10)
a. Define drug metabohsm Descnbe dlfferent phases of drug metabohsm : (10)
(1 0)

b. Dlscuss the factors respon31ble for Drug Quahty assurance o

a. Discuss the pos1t1ve impact of recombmant DNA technology on the productlon of

(10)
(10)

therapeutic proteins. Give two examples.
b. What is gene therapy Discuss gene therapy strategy for Ca.ncer treatment

. a What is pharmacokinetics and pharmacodynamws‘? Name and deﬁne the three
- pharmacokinetic parameters that describe a typical plasma level time curve.v (10) -‘
b) What are patents? Explain patenting process in drug manufacture. (10)
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Note: Answer ALL questions.
Assume suitable missing data if any.

rmal

Q)

Q.1. (a) Define the term del factor. How it is used to calculate the
death kinetics of a microorganism. , ‘

(b) Write the differences between absolute and fibrous air filters. (5)

Q.2 (a) Explain Kreb cycle along with ATP generatlon involved in
(N

respiration. ,
(b) Production of single-cell protein from hexadecane is described by

the following reaction equation: -
Ci6H34 +3 02+ bNHs — ¢ CH.. 6600 27N0.20 +d CO2 +e H20
where CHi1.6600.27No.20 represents the biomass. If RQ = 043,
Determme the st01ch10metrlc coefﬁments _ : )
e equatlon assummg first order klnetlcs for '

stem along W1th their assumptlons (10)

(b) Define Malthus_ law. How it is used to calculate the doublmg time.
e e R T A )

Q. 3 (a) Derive the rat
unmoblhzed reactor sy

an expressmn for- steady state
actor..

12)

: fermenter is operated contmuously W1th feed substrate
3, The mlcroorgamsm cultlvated in the reactor -
~ 045 h!, Ks = 0.8 kg/m’.
substrate conversion. (8)
P.T.O

ostat? Dertve

Q. 4 (a) What is turbld
g substrate in contmuous ﬂow biore

concentratlon of llmltln

(b)) A5 m
concentratlon 20 kg/m?.
has the following: characteristics: Limax
What flow rate is required to achieve 90%



e BBt

and dissolWad oxygen are

Q.5 (a) Bxplain how the temperatufea pts o tior(llzo)f
measured and control in & fermenter: G contr ol and optimiza @

(b) Discuss the use of comput®

fermentation processes. .
ctition cocfficient. Discuss the
a g

id extraction:’ (10)
ing product recovery.

involved in

(10)

Q.6 (a) What do you medn by
working of counter curent liquid liqu dit
(b) Why cell disruption is an jmportant step
Discuss the various membrane pased sep
downstream processing.

o reactor. Discuss
g better than bubble column T€: . =

(a) Why airlift reactor i '
obial biosensors.

the principle and working of micr .
g baker’s yeast, the biomass is

(b)Ina fermentation process producin :
¢, operating at 4000 rpm, with

separated using a continuous centrifug
a feed rate of 80 /min. The solid particles may be assumed to have an

average diameter of 0.05 mm. The density of the biomass is 1010
kg/m?. The fluid may be assumed to have properties of water. Find
the sigma factor for the centrifuge. 5w (10)

-END-
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| APER CODE: BT6231 TITLE OF PAPER: Biosensor

T,""e" 3:00 Hours Max. Marks: 200 -

Note :

Answer Eight Questions
Question Number Nine is Compulsory
Assume suitable mlssmg data, if any.

. What is a transducer‘? What are opt1ca1 amperometnc p1ezoelectnc

transducers? Describe i in detalls the advantages and dlsadvantages of 0pt1ca]
transducers‘7 ’ : Forhd, !

10
- 2 :.What 1s 1mmob111zat10n‘7 DlSCllSS in. detalls the vanous methods of e
1mmob1l1zat1on used for b1nd1ng of enzymes‘7 ot e T L
3. What is. pomt-of-care dlagnostlcs‘7 Explaln the advantages and dlsadvantages
~of pomt-of-care b1osensor‘7 Explam with the workmg of glucowatch" 10

4. What is a conductmg polymer" G1ve a few examples of some conductmg

; polymers used in biosensors. What are the advantages of conductmg polymers' =
towards appl1cat10n in biosensors?" e i Y 10

5. What are the propertles ofa nanomatenal" How can- nanomatenal based Ser i

b1osensors be used for food toxms detect1on‘7Dlscuss ‘with examples" 4o

: : ‘ ‘ 20

6. Explam the various components of a b1osensor D1scuss the workmg of af“:

glucose biosensor. What are the normal levels of glucose and cholesterol,
present 1nahuman body‘7 G AR 10

7. Whati isa b1oprocess‘? How can blosensors be ut1hzed in bloprocessmg‘?
\ Illustrate w1th examples | L O e R 3 10 ,
8. Whatisa pestlc1de’7 How can blosensors be used for pest1c1des detectlon‘?‘ s
~ Discuss with exarnples‘7 | s T 10 ;

9. Write short notes on any five: | % e 30(5x6)

(1)Art1ﬁ01a1 1nte111gence in blosensors(11)Organ-on-a-clnp(ln)IoT “based |
biosensors(iv)Biosensors in pharmaceuticals (v) Biosensors: “for stress

management(vi)Calculate 50 mg/dL of cholesterol(C3H503) in meL and 5 6.
mM of glucose(C(,leOe) in mg/dL
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. 11 SEMESTER . , M.TECH. BT]
END SEM EXAMINATION o (MAY2019)
BT-6512 Computer Graphi
Time: 3 Hours ) raphics s Marks=100

- N Ny . . v : ’ M
Note: Fll‘st quest}on 1S compulsory. Attempt any 4 out of rest-//\
| | Assume suitable missing data, if any. the

Q1 a) Explain the seed fill algorithms. j
b) What are the difficulties encountered while implementing painter’s algorithm? 4
¢) What is supersampling and its purpose? 4 4
d) What is anti-aliasing? What are the techniques use in anti-aliasing method? 4
e) Explain Reflection and transparency. ‘
Q2 a) Explain what are raster scan systems? How does interlacing improve flickering? 1
b) Given input ellipse parameters rx = 7 and r, = 5. Using midpoint ellipse algorithm, plot the raster 7
positions in the first quadrant. _ 6
¢) Explain the various types of parallel and perspective projection. . - = :

!

Q3 a) Formulate the matrix for reflection about a line L with slope m and y intercept (0,b). 7
b) Derive the normalization transformation matrix for window to viewport transformation. 7
¢) Discuss the properties of Bezier curves and how are they different from B-Spline curves? 6

Q4 a) Compare and contrast between RGB and CMY color in details.

7
b) Find the clipping points for the line whose end points are Po (50,60) and P1 (200,250) with window
parameters as: xmin = 70, xmax = 180, ymin = 80, ymax = 240 using cohen sutherland clipping
algorithm. , ‘ : | . , .
¢) How do you create shaded objects and draw shadows? Explain. 6
Q5 a) What are the types of curves? Give the mathematical formulation for a Bezier curve wi
control points given as A(2,3), B(4,5), C(6,9), D(10,4). . with four
b) Briefly explain different types of fractals with neat diagram? 7
i ing? Give at | i s :
c) What is texture mapping? Give at least two techniques in details of texture mapping. 'é

6 a) What is scaling factor? Can it be negative and fractional? D; I
gath)ematical derivation and example. tonal? Discuss the mpact of each usjp g
b) Consider a triangle having vertices at A(0,0),B(5,1) and ¢ (3.4) . We _
scale factors Sx=2 and Sy=1, about the origin followed by a tranSla’tio;l A I}eed
the matrix and show the steps in calculation of the transformed trian] o dlsplacements (2;3) Fo .

c) What is the difference between vanishing point anq o gle. - Formulate

Incipal Vanishing point?

7
Q7 Write short notes on the following: . . , :
- 'CRT ' |
- Convex and conclave polygons
- Polygon tables _ (4x5)

- Bresenham’s line drawing
-~ Connected components
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SEMESTER EXAMINATION (Old Scheme) May-2079

BT-6522 Data Warchousing and Data Mining

Times3-
ime:3:00 Hours Max. Marks: 70

Note: -
Apsxjvel any five questions, all questions carry equal marks. Assume Sy
missing data, if any. ‘

Q.1 [A] Whatis Data Warehouse? How it is different from database? [5 Marks]
[5 Marks]

[B] Compare and contrast OLAP and OLTP.

[C] Whatis difference between classification and clustering? [4 Marks]
Q2 [A] Define the term Data Mining. Explam the architecture of Data Mining
system with diagram. [7 Marks]
[B] Explain the need of Data Transformatlon What are the different ways by
£ which data can be transformed? [7 Marks]
Q3 [A] What is Warehouse Schema? D1fferent1ate between Star Scheme and |
- Snowflake Schema. ‘ [7 Marks]
s [B] Whatis clustering? Discuss d1fferent types of clustenng techniques with
‘ example. . ' 7 Maxks]

FQ4 [A] Listand explain four distance measures 10 compute the dlstance between a -
pair of points and find out the distance between two objects represented by
5,3) & (3,5,2,6,6) by using any 2 of the distance !

attribute values (1 6,2,
| measures. 7 Marks]
[B] Whatis metadata and why is it important? Discuss the Multidimensional
' Data model. ' 17 Marks]
of data-cube with suitable examples [7 Marks]

Q.5 [Al Explain the operations
[B] Whatis Bayes Theorem? Show how it can be used for classification with
suitable example. - [7 Marks]

Q.6 Write short notes on:
i) Text Mining
ii) Outlier Analysis | | 0
iii) KDD process [4+4+6=14 Maks]
' - e
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II SEMESTER M.TECH (BIOMEDICAL ENGINEERING)
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END SEMESTER EXAMINATION
BT-6611 TISSUD ENGlNFFRING AND ARTIFICXAL ORGANS
Time: 3.00 Hours ‘ ™ax. Marks: 100

Note: Part A is compulsory.
Answer any 4 questions out of 6 from Part B where each

question carries 20 marks with a) 7.5, b) 7.5, ©) 5.

Assume suitable missing data, if any.
| PART A

1) All questlons are Compulsory, answer bnefly (4><5—20)

a) What 1s Carﬁxoplegla what is role of Cardloplegla solution in heart

' surgery‘? :
b) What is dlfference between hemod1aly51s and hernoﬁltratmn"
c) Discuss the risk factors associated with natural organ transplant and

. art1ﬁ01al organ transplant? : '
d) Discuss. in ‘detail’ how Decellularlzatlon and Recellularlzatlon is

used in artificial organ Uansplantatlon
e) Wnte down two blomaterlals each for the deSIgnmg of scaffolds of

muscles neurons adlpose and cardlovascular system
PART B . ' ; _
Attempt z 4 out of the followmg 6 questlons . (20><4=80)

2) a) What are the ideal properties of scaffolds, support your statement

with reference to bone scaffolds.
b) Briefly discuss about bone formation and repair, W1th sultable

examples explain bone tissue engmeermg
c¢) Briefly describe the basic functlonmg of Bioreactors in tlssue

engineering. Support your statement in relevance with synthesis
of artificial blood vessel.

3) a) What are the methods applied for evaluation of artificial organs :
| : P.T.O
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b) Briefly discuss about blood substitutes, what are h

scenario on artificial blood developments.

c) i})cscribc the treatment methods
engineering and mention .wha
biomaterials apph’eq In treatin '

4) a) What are the potential sources pf heart valve fal'lure, eXplajn)
b) What are the advantages and dlsadvantages of tissue and
mechanical valyes, . .
¢) Briefly discuss about the engineering conc

ern and hernodyn ;
amje
art valve, Mic

Clrrep,
for neurona] damage Using ¢
t are alternatjve Strategies 1S5y
g nerve injurjes, and

- € CU&ent
1n development of artificia] Pancreag.
b) Briefly explain Transcatheter Aortic Valye Implantatio, (TAV])
process.

hyperlipidemia, periph
Myocardial infarctjop, ,
: 1. Diagnogse the diseases_ and what gare the medijcy]
complications regarding this? -

- 1. Discuss the remedy.,
6) a) Discuss about the engpj

gineering design anq function of implantape
bioartificja] kidney. .
Describe the steps invo und healing and repair, briefly
discuss op artificial skin implants, o

¢) Discuss some of the limitatjopg wi
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Second Semester

END SEMESTER EXAMINATION (May-2019)
BT-6622 REHABILITATION ENGINEERING

Time: 03Hours . Max. Mcerks: 100
Note: Answer all questions. :
Assume suitable missing data, if any.

. Briefly discuss all the following ‘ [4x5]

may occur during use of these prosthesis? -
IL. Explain about the ﬁmctionihg,vof electronic s
M. Component of lower limb prosthesis.. - -~
IV How do you restore gt prolemes erpla?
- V. Designa yiSua_l pros'thes_i‘s fora p’;técéﬁj'haVing retinitis

' PISMERMOSa. o d i sl 0 e s
2. Write short note on any ggh_toffollowuxg s .:»[IZSXS]
2. Role of Rehabilitation engineering i o G

I.Discuss the manufacturing of artiﬁcial limbs and wh'ich" proble'r‘ns

peech syrithesizéfﬁ :
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mity orthoses.

. Describe several types of lower extre
habilitation showing

j. Mention some examples of devises used in re
involvement of sensors. | '
[8x5]

3. Describe any five of following - |
be various steps of Rehabllltatxon project designing.

ubstitution devices in detail.
ual system substitution with various techmques

rk of techno]ogy and disability in

(A) Des‘crl
(B) Explain auditory s
© Expléin tactual vis
(D) Describe conceptual framewo
rehabilitation engineering.
(E) Write down different types of electromc cogmtlve devices
available in market. | : :
(F) Describe bram-Machme interface and its appllcatlons
(G) Explain various engineering concepts mvolved in sensory

rehabilitation

-END-
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II SEMESTER M.TECH (INDUSTRIAL BIOTECHN OLOGY)

END SEMESTER EXAMINATION (May-2019)
BT-6711 NANOBIOTECHNOLOGY '
Time: 3.00 Honrs Iax. Mar,'vks 100

and answer,any 3 questions out 0f5 from Part c.

/Notc Answer all questions in part A, answer any 5 question in part B
Assume suitable missing data, if any. |

PART A

Q1. All questmns are Compulso ry, answer brleﬂy A (3><10=305 7 ;!

a) Explain nanomaterial based theranosncs with suuable examp]e‘?
b)How does dopmg with P, B, As and Al affect electncal propertxes

and etch rate of. Silicon?
c)List two advantages. and 't

negative photoresxst ‘What are
d) Outline the techmque used and the step

wo dlsadvantages of posmve and

the common apphcatxons of each? ‘ |\
s mvo]ved in fabrxcatmg o

structure below.

'Zum': 5

e) What are Radmlabeled Somatostatm analbgs’ "'bricﬂy_'"désdribg its
role in cancer treatment SR
se, 1mproved resndent, b

1‘) To design nano-drug for fast drug respon y
“time with low toxicity, what kind of nanomaterlals an

Jations are used, ‘explain why?
iyt ectrochemlcal etch stop

behind el
7)Bxplain the working prmcxple
gmcthod Why it is better than “time dcpendcnt and boron dopmg

etch stop methods. S i »P',‘.T,o'

o




h) Briefly describe the ¢

ach of the following Etch parameters on the
E.tch profile of the mj

crostructure in RIE chamber.,

1. Plasma
ii. PFCSS\IJX'C
ili. Gases
i) State the difference between wet and dry ctching process. Write
down three anisotropic ctchants and mention the

. reaction
mechanism of any one?

3) You are using KOH ctching to define a 200 mm thru-hole in a
<100>.wafcr. What should the dimensions on your mask be if you
arc using a: (a) 400 mm thick wafer (b) 600 mm wafer. (tan

54.7°=1.412).
PART B ‘
Q2. Attempt any five of the following questions (5x5)

\
, a) Describe the structure and function of ATP synthase.
N b) Describe the principles behind the Czochralski method for silicon
| O manufacturing.
¢) Explain the principle of biobarcode assay. What are its advantages
L and significance in current scenario?

d) Describe the term “point-of-care” medical diagnostics; with three
suitable examples explain their applications.

e) Suppose you have to prepare a four inlet microfluidic device for
neuronal cell culture, explain every step you would apply for the
preparation  of microfluidic  device with diagrammatic

. representations.

f) Elaborate on therapeutic application of carbon nanc‘nubes; why
only carbon nanotubes out of tremendous nanocarriers.

g) Briefly describe the principle and instrumentation of any one of
following
i. NMR spectroscopy
ii. PET (Positron emission tomography)
iii. Fluorescent microscopy e

S e e S S

PART C
Q3. Attempt any three out of the following questions  (15x3= 45)
a) Briefly describe the various techniques involved in liquid based
synthesis of nanomaterial. How can we get 0-D, 1-D, 2-D and 3-D

hanostructures using nanosynthesis methods, explain with suitable
example.

b) Briefly discuss the role of nanomater;

treatment, what are its advanta
scenario?

ial in cancer diagnostics and
ges and significance in current

c) Give two important reasons why lithography is one of the most
critical technologies in MEMS? What are the ingredients (tools
and materials) of a lithography process? Briefly explain the basic
principles behind every step in a lithography sequence.

d) What are drug delivery systems? How are nano drug delivery
systems used in current medical practice, briefly discuss about the

new technologies being developed by researchers for nano drug
delivery?

e) Discuss about the extracellular biosynthesis of metallic

nanomaterials using bacterial extracts, In addition explain the
pharmacological properties of metallic nanomaterials.

-END-



End Semester Examination — May 2019

IT™ Semester M.Tech (IBT)
Paper Code: BT-6721 Max. Marks: 100
Paper: Environmental Biotechnology Time: 3 Hours
Attempt any five questions. All questions carry equal marks.

5X4=(20)

Q1. Discuss the following. Attempt any four.

UV-B radiation
Standards of water quality
Gaseous pollutants
Vermicomposting
- E-Waste
Q2. How does the N1trogen cycle maintain ecological balance in the environment? Explain with
the help of suitable diagrams. . (20) -

o pogp

Q3. What is air pollut1on? Discuss in detail its sources, effect on ecosystem and control
measures. ; ' (20)

Q4. What are the deferent sources of water pollut1on'7 Explam in deta11 about pnmary secondary
and tertiary water treatment : ; (20)

- QS. What is Hydroponic System? Di'scuss its utility in bi‘bremed‘iati‘on of waste water. (20)

Q6. How solid waste is a serious threat to the environment? Write about different steps of solid
waste management. L5 (20)

Q7. Write short note on any four 5X 4= 20)

CPCB

Noise Pollution
Recirculating System
Eutrophication

Food Chain

P o op
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SE_“CQND SEMESTER M.Tech (Structural Engg.)
"END SEMESTER EXAMINATION | (May - 2019)

CEG601 Structural Dynamics

Time: 3:00 Hours Maximum Marks: 100

Note: Answer ALL questions. All questions carry equal marks.

Assume suitable missing data, if any.

Q.1

Q.2

Q.3

Answer ALL parts of the following: ' / (5 x4 =20)
(@) Explain the different types of Dynamic Excitation with help of su1table
examples. .

(b) Describe the Equatlon of Motlon Write the different methods of solutlon for
it.

(c) Prove that for the steady state motion of a’' SDOF system due: to harmomc

~ motion, the energy dnssupated by viscous damplng is equal to the input
energy per cycle of vibration. :

(d) What are two types of problem dealt through V|bratlon Isolatlon’? Denve an
expression for Force Transm|s31b|hty

(e) Show that the resonant frequency for dlsplacement amphtude of an SDOF .
system is given by

wn\/(l 252

Answer any TWO parts of the followmg R i : (2'5(-10 =20) v

(a) Derive the expressnon for response of a undamped free vibration of a SDOF
system using exponential form. . ." -

(b) An empty elevated water tank is: pulled by a steel cable by applymg a 30 kN
force. The tank is pulled horlzontally by 5 cm. The cable is suddenly cut and
the resultmg free vibration is recorded. At the end of fi ve complete cycles, the
time is 0.2 sec. and amplitude is 2 cm. determine the damping ratio, natural
period of undamped vibration, effective stn‘fness effectlve welght and
damping coefficient for the given data.

(c) A vertical single cylinder diesel engine of 500 kg mass is mounted on
'springs with k = 200 kN/m and dampers with € = 0.2. ‘The rotating parts are
well balanced. The mass of the equivalent.reciprocating parts is 10 kg and
the stroke is 200 mm, Determine the dynamic amplitude of the vertical

motion, the transmissibility and the force transmitted to the foundation, if
engine is operated at 200 rpm. »

Answer any TWO parts of the following: - (2 x 10 = 20)

(a) Derive an expression for dynamlc magnlﬂcatnon factor for an undamped
SDOF system subjected to harmonic loading , F(t) = Fesin(wt).



Q4 An
swer any TWO parts of the following:

Q.5

b S —

in D |
oscillator%xgzje magnification factor of forced vipration prOdUC
pPlaced at th 91 the middle of the beam at a speed of 600 rpm-. e flection

of the beameemlddle of the beam is 5000 N and produces a static d€
qual to 0.025 cm. Neglect the weight of beam and as

the dal-n N
propoﬂioﬁgﬁoiz equivalent to a force acting at
1e velocity and equal to 500 N at 2 velocity of 2-2
dissipated PEF

(¢) What i
s Equij ;
cycle for visam ot Viscous Damping? Show that the enerdy
us damping can be expressed by:

T 28(w/u3n)
Bl 2 sescs sinbisnsssasiniossmbsaisasnidiotsdss
kK (-(w/wn)’)? + [26w/wa)]’

(a) Describ (2 x 10 = 20)
i diagrames.the response of a Rectangular impulse loading with help of neat
A po : : '

propperlt-?ble eccentric mass shaker is used to evaluate the in situ dynamic

disp,acles ki St"fcmre, using two different frequencies and measuring the

ement amplitudes as well as the phase angles. A test was carried out

orded: ‘

0 i o1
n a single story building and the following responses were rec
- 80

(1) wy = 18.3 rad/s, Fo; = 837 kN, X4 = 0.139x 10° m, ©1= :
(2) wz = 60.99 rad/s, Fo, = 9300 kN, Xz = 0.332 X 103 m, ©,=174.29"
io for the structure.

Determine the natural frequency and damping rat
(c) Determine the response of a system shown in Fig.1 to a perio
shown in Fig.2 . F(b

Y Rl

dic loading

P

o }‘_ D >t
Ph BigDl- TTp

""" Fig.1 :

Answer any TWO parts of the following: (2 x 10 = 20)
(a) Determine the natural frequencies and mode shapes for the shear frame
= 5 x 106 Nm2, M = 500 kNs¥m, span = 5 m.

shown in Fig. 3. Take El=
it yd A - Y a— fa—
S e TR ' TR
7 i e )
EX-LConst, B :
lre il
Fig.3 " Figa o

b) Determine the response due to harmonic excitation for the .
() Do in Fig. 4. Take EI = 24 x 10° N, M = 500 kNs/m B0 = 0, Fagh <
(10000 sin30t) kN, stofrey htelghtf= 3hm, ’ , Fa(t) =

i tion of motion for the MDOF syste s

(c) Wiite the €942 , ystem shown in Fi
' tural frequencies and mod g.5. Also

determin® the na . ;1‘ o e shape gthe SYStem_




—bb —
| Roll NO.......cuuu.-...

Total No. of Pages:02
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SECOND SEMESTER

END SEMESTER EXAMINATION  May/June-2019

CE 6021 : Material Science &Technology

Time: 3:00 Hours Max. Marks : 100

Note “Answer all questlon by Selectmg any two parts from each

A _;,squestlons AL | s
_______ ~All questlons carry equal marks [ e TR ""i :

o gff’f»Assum i surtable missing data, if any

Q.1 [a] What are the raw matenals for the manufacture of cement?
Mention the function in the propertles of cement. :
[b]How do accelerators affects the concrete in which they are added?

. 'What are their 31de effects’?

[c]Why do superplastlclzers perform better than surface-actlve
- agents? w0 (10x2—20)

Q. 2[a] D1st1ngu1sh between segregatlon and bleedmg of concrete.
[b] Explain the chemistry as to why gypsum is added during the
manufacture of cement. Why must the content of gypsum in the
cement be stnctly regulated? Does ettnng1te play any role? '

[c] What is non-destructive . testlng of concrete? Discuss any two
methods. (10x2= 20)

'Q.3[a] Howis concrete placed under Water‘P
[b] Write short notes on (i) S-N curve (11) Miner’s rule

[c] Discuss the effects of adding fly ash, silica fume and GGBFS n
concrete. ' (1 0x2=20)

Q.4[a] Explam the method of finding the ﬂexural and split tensile strength

for concrete.
[b] What are the causes of thermal cracking in concrete walls?

[c] How does creep manifest itself if concrete specimen is subjected
(10x2=20)

to a constant load.



— 67 —

- Q3[a] EXplain in détail about the Indian sténdard fecommended method
of concrete mix design (IS 10262:2009). | |
[b] What are the advantages and disadvantages of stearm cq,ring? |
[c] What are micro-cracks? Explain why they are caused and how do
they lead to the ultimate failure? (10x2=20)



(U8

5.A 15-storéy.double-

6.

. Explain in detail various design philosophies, which

. Analyse a continuous given beam using Two Cycle Momeh
~ three spans of 8.0 m, 7.8m and 7.0m respectively from |

. Explain the importance of Symmetry and Ant
explain the end conditions of cut members .

LY 6 S
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SECOND SEMESTER  M.Tech.(Str. Engineering)

END SEMESTER EXAMINATION MAY - 20 19
CE-6032 DESIGN OF TALL BUILDINGS

Time: 3:00 Hrs. Max. Marks: 100

Note : . '

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

v

. Write notes on the following:

@) Creep and shrinkage effects,

(11) Effect of foundation rotation,
(iii)  Live load reduction and 2
(iv)  Importance of structural form. (4X5=20)
are available for the design of tall

buildings. N HBEEL (20)
t Distribution ‘method, which consists of
eft to right. It is fixed at extreme ends and its
dead load is 25 kN/m on all spans along with _con'ce,ntratédiload_of_ 250 kN on ‘midspan of left span
and 200 kN concentrated loads at-middle third location of-second span from left: The ‘beam is also
subjected to live load of 30kN/m, 25kN/m and 35kN/m on lthe"épa__'v_r.ls_-f(o’rhfl‘eft to right. Additionally,
the beam is subjected to concentrated live loads of 400 kN at mid span‘of left span and 300 kN each
at middle third location of second span from left. LB R el ‘ - (20)

i-symmetry in the analysis of tall buildings. Also
e. beam) for their six degrees of freedoms when
you are taking benefits of symmetry and anti-symmetry. L e (20)
diagonally braced frame consists of three 5-storey regions. It is required to
determine drift at floors 5, 10 and 15 (i.e., where floor n is at the top of storey 1) for a uniform
wind load of 6.5 kN per storey. Assume elastic modulus of 200 KN/m?. Storey height is 3m
and distance between columns is 6m.Cross-section areas of members-in various regions are

given below:
Top region Middle region | Bottom region .
Area of columns ( cm?) 64.5 129 .= 225.8
Area of diagonals ( cm?) 32 o R R 64.5
Area of girders (cm?) 193.5 : 19354, v 193.5

Explain the procedure in detail, which you will adopt in the direct P-A analysis. (20)
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END SEMESTER EXAMINATION

Time: 3:00 Hours

CE-611 WASTE WATER TREATMENT DESIGN -

Max. Marks: 100

_ All questions carry equal marks.

Ql.

Q2 (a) What are primary treatment of sewage .Discuss various types and design criteria for

Q.3

Q.4

Q.5

Q.6

(b) Design a grit chamber having a pfoportiqnal weir as the velocity control devic

Assume suitable data required, ifany.

r design of waste water
utions to the pollution in
d reaeration of polluted

What are various characteristics of waste water which are required fo

treatment. Al_so discuss quality of sewage generated and per capita contrib
different Indian cities. Also discuss the self purification, deoxygenation an

streams. :
screens in

detail.
es for STP having

maximum flow of 15 MLD.

Discuss settling velocity analysis and design criteria for primary settling tanks. Design a primary

settling tank for city STP having population of 15 lacs. Assume desired BOD removal in primary
settling tank as 32% : : ' :

Discuss low cost treatment of waste water. Also discuss working and design criteria of oxidation
ponds. Design an oxidation pond to treat sewage of a town having population 5 lacs in Uttar

Pradesh.

What are the principal of biological treatment. Explain process design consideration of activated
sludge process. Design an Activated Sludge plant for a town having population 5 lacs.

Write short notes on any five

(2) MBBR
(b)  MBR
(c)  UASBR
(d  SBR

(¢)  Oxidation ditches
® Sludge digestion
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Answer any four question from the rest.
Assume suitable missing data if any.

Q1. (i) Write down thie ch

aracteristics of kathatometers. . 7
(ii) How U tube m

anometer can be modified to increase the sensitivity

and accuracy.




T

he temperature of a hot piece
missivity of 0.82, Later it
y for 0.76. Find the

¢c) A radiation pyrometer measured t

of metal on 7270 C assuming a surface e

was found that the accurate value of emissivit

ermination.

error in the temperature det
y. Enumerate different types of

Q5. a)Define the term chromatograph

Chromatographic analysis. .
n of the following

application and limitatio
7x2=14

b) Write down the principle,
chromatographic detector.

i. FID
ii. ECD
Q 6. Write Explanatory notes on: (Any Two) 10x2=20

i. Ring oven Technique.

ii. Flue gas analyser.

iii. Spectrophotometer.
Q7. Write short notes on (Any Four) 5x4=20

i. Electroanalytical Analysis.

ii. Volumetric Analysis.
iii. Atomic absorption spectrophotometer.
iv. Flame Photo Meter. o
v. N.M.R. B

vi. Flourimeter.
-End-
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......

]

Q l(a) Explam the nece351ty of equallzatton and proportlonmg for
industrial wastewater Treatment. .

Q.1(b)What is the necesstty of Neutralization in Industnal waste :
treatment? Explam cmng suxtable examples?

Q. 2(a) Why are solvents grease, cyamde phenol and sulphates
. considered undesirable for discharge into public sewers? 4
Q 2(b) What are the vartous pollutlng efﬂuents generated by mtegrated

steel plants?

Q.3(a) Dlscuss the characterlstlcs of petrochemtcal Industnal‘

~ wastewater. -
Q.3(b) Draw the neat process ﬂow sheet, hlghhght the ongm anid

characterlstlcs of Wastewater generated ‘in typlcal ‘tannery
1ndustry : ‘ , oot

Q. 4(a) Write the dlfferent ways mvolved in Strength Reductlon of

" Industrial wastewater -
Q. 4(b) On what factors the selectlon of partlcular process for treatmg

the effluent of Industrial Waste Water depends? Write three
- alternatives for the disposal of the mdustrlal wastes

Q.5(a) How Oils and grease_,afe removed in Industrial in Industrial o
effluent? 4 ' :

Pagelof2



¢ the origin andv

s el
Q.5(b) Draw the neat process flow sheet, hig:hllgfi - nd paper mill.
characterization of wastewater generated 17 pulp ‘
\ IR A e dis ‘ler' Wane
Q.6(a) Write a short note on Recovery of potash from 'dlzgérat?on ha
Q.6(b) Discuss the processes, sources of wastewater 81

Pharmaceutical Industry

; | Sk
Q.7(a) Discuss the processes, sources Of wastewater generation 11

Distillery Industry ' |
Q.7(b) Explain thg treatment options for Distillery wastewater i India.
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Paper Code-CE 6222
Plasticity & Fracturc Mechanies in Rock Structures

Time: ; |
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Note:. Question one is compulsory. Answer any two out of the rest. Use SI Units. All Parts of a
question must be answered at a one place in a sequence
Assume suitable design data if missing.

1. &) What are failure theories from the considerations of three-dimensional stress analysis,
stress invariants with respect to estimating in situ deformation of rock masses using a
hardening parameter? :

b) Differentiate yield criteria namely Von Mises, Drucker-Prager, MC, Original and
Generalized HB criteria. (i e b i

c¢) Obtain a relation for isotropic, kinématicv and _hardening in V,rélé.tidnv to softening
normality principle, plastic flow rule, and plastic potential.

d) What plastic stress-strain relations are path depéndén‘t behavior?

¢) If 51=300 kPa, 5:=100 kPa, 0$-='100 kPa, ﬁnd out _the .iIiV_ai’iants of stress and strain,
£1=3%, £2=1%, £3=1%, state if material is elastic in this range of stresses?
| ' (8x5=40)

. a) Derive constitutive equations for linear elastic-plastic stress fields in rocks for Mode-I
- Mode-II and Mode-III cracks and tabulate the results. :

b) Consider a central crack of length D2 in an infinite plate subjected to uniaxial stress ©

at infinity perpendicular to the crack plane. According to the Irwin model, the effective

crack is larger than the actual crack by the length of plastic zone. Show that the stress

intensity factor corresponding to the effective crack, called effective stress intensity

factor Keg, for conditions of plane stress and plane strain is given by a standard equation.

c) A large platé of steel contains a crack of length 50 mm and is subjectéd to a stress 6 =
800 MPa normal to the crack plane. Plot the oy, stress distribution directly ahead of the
crack according to the Griffith model ¢) Irwin model. The yield stress of the material is

a) What is application of plastic and damage theories from the considerations of three-

dimensional stress analysis, stress invariants with respect to computing in-situ strength of

rock masses _ O v , el o
b) based upon RQD using pressure and damage sensitive constitutive relationship?



. . . 9
¢) How the relationship of volumetric crack size with material strength has evolved? How

the joint factor is related to the applied loads?

(10x3=30)

4 a) }W.hat is the concept of damage theories in rock mechanics and ‘with referenge to
hardening and softening parameters? |

b) A large plate of steel contains a crack of leﬁgth 30 mm and is subjected to a stress 6 =

600 MPa normal to the crack plane. Plot the oy, stress distribution c!irectly ahead of
the crack according to the elastic as well elastic-plastic model. The yield stress of the
material is 8000 MPa. ol ,

C)»The stress components in a part of a structure have been calculatedl t0o 0~ I0.0
MPa, g,= 80 MPa, and t,,= 40 MPa (all other stress components are zero). For .thls
structure a safety factors = 1.5 with respect to yielding is re\qulre;.i. What yield
strength o, should the material have to fulfil this condition? Inv‘estl_‘gatc'agg%;[he
Tresca and the von Mises yield criteria. S T

| . (10x3=30)
5 Write shot notes on : - : ARG S
a) Intrinsic joint characteristics: joint number, joint factor and RQD
- b) Joint strains, volume changes and yield function |
c) Softening parameters and joint stiffness
(10x3=30)

V. .

y .9



7
7 a) Delineate  the factors.to be included in development of a typical index for the
ground water and suggest an index for ground water to be used as a source of
*-rigation water or potable water. Calculate the same for the data mentioned in
guestics number 6 (a), above.
1) Explain T0x1c1fv test for ground water. ' 3 (15+5)

8
a) What are “nec stochastic models and explain their utility .in ground water
level modeliing. “7hv these models are considered as Gata driven models ?

i
ex=lain the ~arious steps invelved in development and validaticn of-typical

seacona; ARIMA model ;
b) Write th= equation of ARMA(2,1) model, given &= .76, 6, =.13, 0,=.27
(1248)

©
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CL-6233 GROUND WATER and SEEPASGE

,Maximum Marks : 100 ) © o Tirn:3:02 kours

Mote: Attevrpt 5 Oll"StIOYlS Attempt at least 2 questions from ear‘\ z2etion,
All questions carry equal marks

Make'necessary assumptions- wherever req:rired and clearly statc s

Szaction A

a) Write an explanatory note on ‘Boundary congiticn of Croundswater Flow
threugh sloping seepage face’.

p)Ina homogeneous isotropic confined aquifer of constant thickness of 20 m, - '

effective porosity of 20% and permeability of 15 m/dzy; two observation
wells 1200 m. apart indicate pelzometnc heads of 54 m.and 3.0 m,
respectxvely, above ms.l. Assummg uniform ﬂow, average grain. diameter of -
sand 1 mm and kmematlc viscosity of water =0.01 cm? /sec find cut

i) Whether Darcy’s law is apphcable?

ii) What i is ‘the average flow Velocity in pores? _ - (6+14)

2) Rainfall at'the rate:of 12 mm/hr falls on a strip of land 1200' m wide lyin'g

between two parallel canals. It is underlaln by a horizontal impervious :

stratum: The depth of: watcr above this stratum in the two canals are 10mand

8'm. Assuming a permeablllty of 10. m/day- with vertical boundaries; and all
the rainfall infilters mto -the soil, compute the dxscharge per meter length into
both the canals

Determme the equatwn to the pheratlc surface If there is no_ mmfall ‘what

would be the seepage to ‘the lower canal 2.

l;a) Three tube wells 20. cm dlameter are located at the vemces of an equllateral
_ tnangle of sxde 120m and penetmte fully in'a conﬁn/d aqutfer of .12 m
tlnckness Calculate the dlscharge when only one well is dlschargmg under a ;

e c;[ A



depression head of 3 m. What will be the percentage deerease in the
discharge of this well, if both the other wells arc discharging under the
depression head of 3 m. Assume the radius of the circle of influence for cach
well as 200 m and permeability of the aquifer 40 m/day. (10410)
3

a) A Pump test was conducted on a leaky artesian aquifer 30 m thick situated on
an impervious base and overlain by a scmi confining layer 10 m thick. The
well was pumped at a constant rate of 1800 Ipm. The steady state drawdowns
in the observation wells arc given below. Determine the aquifer constants.

Distance of observation

Well from the pumped well (m) 10 20 60 100 300

Drawdown (m) 0.66 0.55 0.35 0.26 0.07

b) A production well fully penetrating a water table aquifer is pumped at a

constant rate of 100 m*hr for a period of 200 days. The observed drawdown v

in fully penctrating obscrvation wells at the end of pumping period are given
below. Compute the coefficients of storage and transmissibility of the aquifer.

Distance of observation

Well from production well, m 2 - 20 20
Drawdown, m 2.75 1.80 0.90

(10+10)
4)

a) A Pump has to be installed to lift water from a shallow well to irrigate 2.4
hectares of paddy. The level of the field to be irrigated varies from RL +34.00
m to + 37.00 m and the field is 360 m away from the well. The lowest water
level in the well during pumping may be taken as RL+ 20.00 m. Assuming an
overall efficiency of 60% determine the horsepower of the pump set required,

b) Size of suction and delivery pipe, and the monthly electricity bills for running
the pump for 12 hours a day, on an average. The rate per unit of electnc power
(kWhr) may be taken as Rs. 3.0.

¢) Write a note on Characteristics curves for centrifuged pump.

d) Write an explanatory note on analy51s of seepage under Hydraulic Structures
using slide program. (10+5+5)

Section B

5)

a) Write short notes an any three of the following
i) Renny walls
ii) Selection of pump set
iii) Explain and relate porosity and specific retention.
iv)‘Slope instability from ground-water seepage.

b) Write an explanatory note on ‘Assessment of amﬂcxal groundwater recharge
potential through estimation of permeability values from infiltration and
aquifer tests in unconsolidated alluvial formations in coastal areas’.

(12+.8)

6)

a) The chemical analysis of a_water sample, obtained from medium depth
borewell at a distance of 1 km from the sea shore, is given below. Report the
results qualitatively, i.e. Total Hardness, Non-carbonate hardness, TDS, SAR,
Residual carbonate (RC), and permeability index.

Constituents Ca Mg Na HCOs COs SO Cl
mg/l 56 .16 85 256 24 43 82

b) Write an explanatory note on ‘Hydraulic conductivity behavior of soil blended
with geofiber inclusions’. (14+6)
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‘Note:  Answer any FIVE questions. |
"~ Assume suitable missing data, if any. .

I [a] Explain the terms:. curse of dimensionality, ‘planning horizon and
analysis of different un-certainties in water resources. 5

[b] Enlist different discounting techniques used for economical analysis of -
projects. How do you select a suitable discounting rate technique for a
given water resources problem? AL 5

[c] Two options of laying tunnels for é:hydroelectric project are to be
compared. | iy L ,
(1) Tunnel of full capacity with cost of Rs 30 millions, life 20 years, ]
lining and repair cost Rs'1 millions, at an interval of 10 years. ~J

R
\

(2) Tunnel-of half capacity initially -and-other half capacity after 10
years costing Rs 20 millions each, life 20 years; lining and repair cost
Rs 0.8 millions, at an interval of 10 years. 5
Take rate of interest 12% compounding annually. 10

2 [a] Write a brief note on probable ;physical,v"cqgnorriicalf and environmental
effects to be kept in mind while planning for'water resources. project.
[b] Write a brief note on real time reservoir operation fo:;i irrigation S
[c] A water resources project has benefits. that equal Rs 20 million at the
end of first year and increase on'a uniforinx gradient series to-Rs 100
million at the of fifth year. The beneflts remamn constant at-Rs 100
million each year-until the end of the year 30, after which they decrease
to zero on a uniform gradient series at the end.of year 40. Calculate'the iy
present worth of these benefits using' 10 percent interest rater S n o 10

3 [a] How'.do you calculate annual losses caused due to flood f‘ofﬁgiven:"
magnitude in the flood plain of a river valley? = Tty



8

\
N /
N resources cconomics.

BBV e o
' e ise of Dyifami amming to optme ] -
{he “use of Dytiamic Programming | )
o gg;itlrfgl in a flood plain of ariver on which it1s plnnncd {o construct one
LYY . N
reservoir on the river and another oitits tributary for the p

th chanpehim rovement as the third option.
e o al storage capacity for @ dual purpose storage

t most economic ! \
analysis are as below:

urpose along
5

[c] Sugges : :
reservoim-erevant Jetails required for the
~Yi i lood control benefits
vestonages A1 Annual cost Yicld for Irrig. l”lqo on
A;:‘{%O(;Jolﬁ-m l‘ Rs in millions - In 10000 ha-m/ycat Rs in millions/year
Pt 10 105
2 15 145 21
g vt 3 19 1.65 27
' w4 25 1.75 30
5 35 1.79 315
Irrig. Demand 01 03 05 07 09 13
In 10000 ha-m/year .
Irrig. Benefits 2 18 15 13 10 S
Rs in hundred/ ha-m
d defuzzification 5

4 [a) Write a brief note on Fuzzification of inputs an

[b] write a brief no nsing and GIS in water
5

te on applications of remote s¢

[c] A river has total available resources of 900 units. The river basin has
one reservoir and two more are contemplated. A minimum of 200 units
are allocated to existing rescrvoir. Determine optimal allocation to the
three reservoirs with following net benefits (in Million Rs) for 700 units

10

of supply from different reservoirs.

100 200 300 400500 600 700 800 900

Supply

(units)

Net benefits for . .

Reservoir 1 150 350 500 620 800 850 870 890 900
Reservoir2 200 400 550 750 890 1000 1050 1090
Reservoir 3 230 480 600 720 830 940 1000

5 [a) Explain the role o
problems “relating  to different " objectives like flood management,

drought management and reservoir operation rules a river valley. How
do Fhese_ _techmques differ for the different objectives?
[b] Write brief notes on Saddle point, Pay off matrix, Game theory ‘with

mixed strategies, Artificial neural network and Break even (point)
5

analysis.

f Simulation techniques applicable  to solve the

[b]
[c]

AU L ==en

Table: 1

,,,,,,J,WJ

robabilities of release from the re
Jues of PR corresponding to t=1.

Find the deterministic equivalerit of the statement P[A1|X1+xz_55]20.8
of a Chance constrained Linear Programming problem, where P stands
for probability. The coefficient A is uncertain and follows a normal
distribution with mean of 3 units and standard deviation of 0.5 units.

Take the area under 1 variate of 0.84 as 0.8. 5

normal curve at norma
write a brief note on one advanced topic you studied in this course and
5

has not been asked in question paper.
Following table gives availability of water at points 1,2& 3 and
requirement of water at destinations A,B,C&D along with the cost ( as
elements in table) of shipping one unit of water from given supply to

1

given point Solve the problem for optimal solution.

Write the steady state p servoir under
consideration, i.e. the va 4

Avalabiity

END
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Note:  Answer any TEN questions.

Assume suitable missing data, if any .

wv A LN —

10.
11

Explain the various ground water modelling techniques with neat sketches. : 10
Describe the surface investigation of ground water techniques. 10
Describe the sub-surface investigation of ground water techniques. 10
Explain the various artificial recharge method of ground water 10

A well of diameter 30 cm fully penetrates a confined aquifer of thickness 15 m1. When
pumped at a steady rate of 30 I.p.s., the drawdowns observed in the wells at radial clistances
of 10 m and 40 m, are 1.5 and 1.0 m respectively. Compute the radius of influence, the

perméability, the transmissibility and the drawdown at the well. 10
Derive Dupuit-Thiem’s equation for yield of a well penetrating an unconfined aquifer. What
are the assumptions of the theory? St : 10
Derive the expression for the yield of a well penetrating a confined aquifer. | 10

A 0.4 m diameter well fully penetrates an unconfined aquifer whose bottom is 80 m below the
ground water table. When pumped at a steady rate of 1.5 m*/minute, the drawdown observed
in two observations wells at radial distances of S m and 15 m are respectively, 4 m 'md 2m.

Determine the drawdown in the well. ' : 10
What is Darcy’s law?. What are its Ilmltatlons'7 How will you measure the coefficient of
permeability of a soil? : : 10
Describe the various method of computatlon of T and S with neat diagrams. , 10

Determine the dxscharoe from a strainer well of 20 cm dlameter working under a depression
head of 6 m. the well taps only one confined aquifer whose thickness is- 20 m. take the

coefficient of permeability as 3 x 10_‘1 m/s and radius of influence as 300 m. - 10
. A field test for the permeability consists in observing the time required for a tracer ta travel

between two observation wells. A tracer was found to take 10 h to travel between two wells

50 m apart when the difference in the water-surface elevation in them was 0.5 m. the mean

particle size of aquifer was 2 mm and the porosity of the medium 0.3. if v=0.01 cm2/s
estimate a) the coefficient of permeability and intrinsic pelmeablllty ofthe aquifer , and b) the-
Reynolds number ofthe flow. i : ‘ 10
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Note : Answer all question by Selecting any two parts from each
Questions.

All questions carry equal marks.
Assume suitable missing data, if any.

B.I[a] Write short note on the development of irrigation in Indla

after independence? :

[b] . What is the scope of irrigation in India? Discuss clearly

[c] Explain the role of National Water Development Agency
(NWDA). Br1eﬂy write: a note on any ongomg pro‘]f:ct‘7

- Q.2[a] Explaln in deta11 soil water constants 7 - «

[b] A mo1st soil. sample collected from agr1cultural field weighs
120 g. When it is dried the soil We1ghs 100 g denSIty of soil
is 2.4 g/cm Calculate the grav1metrlc morsture content and
volumetric mo1sture content of the soil sample Depth of
water present in so1l as the depth of so1l is 75 cm.

[c] Write a detalled note on Soﬂ M01sture Measurement ~
Methods with neat sketches e i e v

What is meant by ‘Duty 9 Enumerate the drfferent terms by
which duty can be improved. What are the factors affectrng

duty? The base period of paddy is 120 days If the duty for by
this crop 1s 900 hectares per cumec. F 1nd the Value of delta

Q.3[]

.[b] Define the followmg

(i) Field irrigation requirement
(ii) Water appl1cat10n efficiency

(iii) water storage efficiency
(iv) water distribution efﬁ01ency
(v) Consumptive use



[c]

Q.4[a]

- [b]

[c]

Q.5[a]

[b]

[c]

r\\ ‘

Wheat |
Rice

—G 2
, . or
For the data given in table and taking Kor depth ?3:11;’ and for
period for wheat as 13.5 cm and 4 weeks respect te the
rice as 19.0 c¢m and 2.5 weeks rCSPCCtiVely’ Co‘mcgu
average discharge requirement and peak oo
' Base | Average AU
period (ha/cumec)

d
0ay) 25,60

140.0
1200 [86400 ~

ough 0.5

Crop Total
depths
(cm)
37.50

120.00

3 | Arca under
crop
(hectare)
5000

2500

Design a channel to carry discharge of 8 m’/sec thr
mm sand using Lacey’s Theory ?

For a border strip method of irfigation, determine the time
required to irrigate a strip of land of 0.04 hectares in area
from a tube well with a discharge of 0.02 c;umec, Thc
infiltration capacity of the soil may be taken as 5 cm/hr and
the average depth of flow on the field as 10 cm. Also

determine the maximum area that can be irrigated from this
tube well?

What do you understand by ‘surface ifrigation? explain in

details their different types?

What is meant by water IOgging? What
Describe some anti water logging meas
sketches? |

'Give the various steps involved in the de
drainage?

are the ill effects?
ures with suitable

sign of lanq

. ty and als. . _
Discuss briefly how the problep d. e%lkmlty of soil?

arise from the various sourceg

Y U U . )
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LCEB512 Prestressed Concrete Design

Paper Code Z ;
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Answer all questions. Assume suitable missing data if an

) y. Use of IS 1343:2012
and IS 456:2000 and CEB-FIP/ACI code, PCI design manual data as given in
page 4 is permitted. Assume suitable missing data if any. Draw Reinforcement

Note:

detailing if required.

Q.-1 Attempt any three of the following:

(a) Explain transmission of pre-stress in pre-tensioned beam : L 3 XoM= \]‘j
(b) Explain different stage strain variation in composite construction - :
(c) Explain draping or harping of pre-tensioned member
(d) Explain bursting failure in anchorage zone in post tensioning \
(e) Draw the curvature d_ia_\gram dge to prestressing for the determinate frame shown in figure
Q.1 (e) below for the given straight tendon profile. (Roller support at D).

L

l‘_'—" be=_v:.1 =2 1 :ﬁlsmn‘

o L ‘ % ; S -y
A= Absinm = 1.25 Acdiumn
|| rewquE
2 ' & i
Q.2  Attempt any four of ;hé following: = E L, S0 :"%J

(a) Comment on moment redistribution at service state and at limit state as per IS 1343: 2012
(b) Explain the limit state of flexural collapse based on IS 1343:2012

(c) Explain the prestressing equipment based on 1S1343:2012

(d) Explain the requirements for durability of concrete as per IS 1343:2012

(e) Explain the design model for combined shear and torsion as per IS 1343: 2012

Q3  Attempt any two of the following: | T2 Xx16m %1 ;

(a) Determine the crack width as long-term respdnsé, at the soffit level for the slab section
shown in figure Q.3(a) below at the nearest ac: point. Follow the provisions of IS 456:2000. '
Detailed data are given in the figure. el o He bl :

b e, Strain Diagram  Stress Diagram

i 47///_'_,-_‘_.‘__,-____,. - ll_;" -—-—\-...-»__ —-
. 450 mm. 7 SRR 4
M T R N ‘“_“___/_.:___‘ _______

Sl 0 NP A ST E AR T e Sl

Fe415-204-150c/c  Stressin'congrete atsteellevel
fac=40 M Pa . 0,55 M Pa for long térm response
.Fx =200,000 M Pa Figuré Q.3(a}

CC win =40 mmy P



A i) =
/ 3(b) below. It has

in figure It has span of
shown IN 5 MPa.
¢ Tstf"”gth Oadgéd after 50 days. The

(b) The precast pretensioned singla Tees beam goC;%”d'ny ngih kNm due to
soncrete strength at transfar as 24.1 MPa and thick toppind 13 ment is 644 ectivel
24.4 m. After Instaliation of the beam a 50 mm pa. Mid span ma d 2880 kN re_SBp : {
topping concrata has 28 days strangth of 20.7 \M 'f(\ 784 KNm an, ~0.23 X 1077 Epepp =
self-weight of precast tee = 644 kNm, Mo and | "'r“ 7‘) = 0.96; €sn = = 28.72 x
Signatire straih ds 0 .0080 Take (57, =37.2%10 mm
1B7000MPa s B, = 200000 pmpa, TiHKE = ping
10%mm*, 4, - 379 mm?; v, = 662.12 mm ) ing of top -y f the
(i) Do?mm]ms: !)wgys’rr'é‘sréé.c and strains just prior to p!r’!‘;'g%y the self-weight ©
(i) Determine the additional stresses and strains ?LJ:(, .

topping just after the frash conctete topping Is done.

2; ’_qross

2A38mrmh i et

S — , S e
5 L YL W W W e Y W el
54.88% Cs 5y ggd
5 - 38mm cgel ‘Y1
: r . 1C |
b-419.13mm Yie c; |8 bt
c-76mm  662.12m 3 S504 -
) ¢ - —-2703mm A
d-76mm Er e Es - \A:Z 724mm
€ -50mm Y < el 2G3mm
* e

L 503mm
50 mm thick toppi,ng

Figure Q.3(b)
(¢) Analyze the fixed béam shown in figur_e Q.3(c) below and determine the fixed end mo'ments.‘
’ c.e.cline ‘
4 o _~¢g.s. line N
I~ " . T
1w .

Figure' Q.3(c}

Q4 Attempt any two of the fallowing: . . .
| | LaXxiz=247)
(@) Check the design of a s/s double Tee Beam shown in figure Q.4 (a) for flexural strength of

the section as per 1343: 2012 with bonded pre tensioned tendons with single harping point at
center of the span, .

Data for flexural design:

i

Total udl at service foad = 13,71 kN/m, location of CGC |ing from top = 41 m _
=244.3 mm(of both the webs), eccentricity of tendons a left support = 236 mm, v

' il m fr

line, eccentricity of CGS from CGC line at midpoint of Span = 371 5 mm, A = 2587%21 rgﬁ?
Yo=436 mm; y,= 174 mm;. | = 8735 x 108 mm#; s, = 20058 x 103 mm?; s, = 50194 x 103 3

Mut = 504 kNm, d = 545.5 mpm, Ap =594 mm2, f,, = 1860 MPa, fy = 34 5 MPa ang s; i
strain = 0.00695, | T And signature

Doubla 1. floor beam :
K pre 8 1t £2438 K

» __,I?’ 2in, ) "7

i S | (5710 mm))

Croh en Tara—}

Figure Q 4(a)
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(b) A four span post tensioned guideway girder has a solid rectangular section 1.5 m wide x 2.0
m deep. The girder is supported by the columns cast integrally with the girder ass shown in
figure Q.4(b)(i). The tendon profile in the guideway girder is as shown in figure Q.4 (b)(ii). The
tencons wre post tensioned it sush o manner that the average force in each span after
tensioning is 20000 kN. C... i«te the vostraint action and draw restraint BMD caused by
prestreesing. Assume that E, = 27602 2/ Pa at the time of prestressing.

g 80rm . K A0 G d0m o S0,
8m " |.900 m"[“‘J 500 mm_ o
600 mm | 600 mm
A '{) ot ;

Beam Wiath = 5.50 wm = Colurnri width; Beam Depth =2.0m
' Figeire wa(b)() ’ A

/.‘.m-‘g{n
l e

P P TOO

‘}i“j“;utn- . 16m 20m

: - Figuse CLA{b}{) .. 5

(c) Design the anchorage zone reinforcement to prevent bursting in a bonded post tensioned
. beam shown in figure Q.4 (c) below. Teke the bearing plate dimensions as 200 ‘mm x 300
mm. The concrete is of grade 40. The prestress “is transferred after 7 "days. The
prestressing force of 1000 kN is applicd wt transfer by a single tendon. Check the section for

bearing strecces. 44 Cohapas i o n e
“sectionbeyondendzone | Sectionatendzone™ -
_goopm__ 0 so0mm.

I

100imm .
Figure 'Gfri??) i}

R foogr oo AR il
| Flgure Qafc) (1)
One Way two span floor slab for aii fsgernbly hall is postj' tensioned with bonded tendons. Each

span of the slab is 20 m. The tendong re 4 NOS. 13'mm dia. 7 wire low‘relaxation.strahd§ having-
f,. = 1860 MPa and facilitated with oval duct 20 mm high. The floor slab supports a specified live

load of 4 kN/m? and a floor finish load of 0.5 kN/m2. The grade of concrete is ‘M50 and the slab .
" shall be post tensioned after 7 days wher: concrete ‘st‘rength is_‘0‘.66-5 fe. Design the slab as

follows: -
(a) Design slab thickness ahd tenden o ofile.
(b) Find presticesing force in tha tondon ‘and design the tendon spacing.

(¢) Plot the BMD for the lnad caset
i DL+LL in both the spai.
ii. DL+LL in left span and D, i.1 rigit span_
iii. and Restraint BMD ; 10; '
Do the moment redistribution and find the design ultimate maximum +ve and

-ve BM;.

B Y o U A
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8 SEMDSTER s M Tech (Structural Engmeermg)

END SEMESTERYEXAMINATION MAY-20]9

CE 6521 Dcsngn of Hydrauhc Structures o

Timies 300 Howirs. . Fon Jlp R Rt

- (1) How does Bllgh S| theory dlffer from Lane S: Welghted,; (5) -
~ Creep theory? o _ e
(1) Explam the Stream llnes and Equlpotentlal lmes b (3)
(111) Determine the: percentage pressures anaIytlcally usmg (12)
formulas at:various key pointsin’ ‘the Weir-as'shown
in Fig:1. Also, “determine the’ exit. gradlent and. plot the' -

Ql

hydraullc gradlent hne for pond level on u/s and no '{
v flow, on d/s SR e e e g
; : .' R U o \
e ;
02 ""(1) What precautlons and remedlal measures should be )
- taken to.control seepage; through earthen dam body‘7 5

(u) A flow et 15 plotted foi-a homogeneous earthen dam f (5) '
" of height 22m and:free board-2.0:m., ‘The numbers. of it
: 'potentlal drops are 10 and nurmber of ﬂow charinels-are . .
" 4. The dam has-a' ‘horizontal filter of 30m length at'the
* downstream:end and coefﬁment ofi permeabxhty of the:
dam matenal is 5 X lO'4 cm/sec.” Calculate the




Q3

- i Y

- discl.mr:gc.,pér m riil'\'of thgj;mm.
(ili) An embankment'dam made of homogenous material
has the following data: !
Levehof ~ﬂl¢ top of the dam = 200.00m
LcVeLof:thfc deepest river bed = 178.00m
HF.L. of reservoir = 197.5m
Width of the top of dam = 4.5m
Upstream slope= 3:1
Downstream slope = 2:1

Length of the horizontal filter from d/s toe, inWards .
.25m

Cohesion of soil = 241<_N/m2

Cohesion of soil of foundation = 54kN/m?

Angle of internal friction of soil in foundation = 12°
- Angle of internal friction of soil in dam = 25°

Dry weight of the soil in dam = 18kN/m’

Submerged weight of the soil in dam = IZkN/m3

Dry unit weigh of the foundation soil = 18.3kN/m’

Coefficient of permeability of soil in dam.= 5X10°
m/sec

The foundatic;n'scsil consists ‘of 8m thick layer of clay,

stability pftﬁé’_dain.. :

having negligible coefficient of penﬁéébiliﬁy. Check the

Answer any FOUR parts(5 marks each) s

@) What ' is ‘the .purpose of spillways and  subsidiary
spillways? : o

(i) With suitable diagram explain.the functioning of
Straight drop Spillway. - ; :

(iii) Discuss the profile 'of gravity dam from practical
considerations. L

(iv)'What are the.criteria for selection of a suitable dam

site? , : : . )
(v) What are the various factors affecting the coefficient
of discharge in Ogee spillway?

(10)

®)
®)
®)
©
)

Q4

Q5

Q6

&

(i) Explain the failure of two dam o.réasons " (10)
and illustration. . ey
(i) What is Seiche effect with suitable example? " !, )
(iii) Explain in details the conditions of .vafious..types of * 5)
gravity dam w.r.t to valley and geology of rocks. - -

s with suiiabl

(i) How the location a spillway is decided on a dam site? * 5)

(ii) Design a suitable section for the overflow portion of a ’(15)
concrete gravity dam having the downstream face
sloping of 0.7H:1V. The design discharge for the
spillway is 8000 cumecs. The height of spillway crest
is kept at RL 204.0m.The average river bed level at the
site is 100m. The spillway length consists of 6spans
having a clear width of 10m each. Thickness of each
pier may be taken to be 2.5m

(i) Explain the causes of failure of earthen dams?

(ii)Explain in detail -the procedure of des
gravity dam. §

(10) .
ign of a high (10)
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Second Semester
END SEMESTER EXAMINATION

May 2019
CE - 6611 Global Warming and Climate change

Time: 3:00 Hours Maximum Marks: 100

Note: Answer any 6 questions.
Question No. 7 is compulsory.
All questions carry equal marks.
Assume suitable missing data, if any.

What are the propertles of F—gases’? Write down their sources
and drfferent methods to reduce ﬂuorlnated gas emissions. (1 5)
What is GWP'? Explam the components of Smart Way program
;and what kmd of steps an mdtwdual can’ adopt to cut their
vehrcular emrssrons and reduce natlon S dependence on on and
save money? el R B (15)
3. Explam the role of CH4 m chmate change Also explaln about
thetr GWP and dn‘ferent reductlon opportumtles in agnculture
and mdustry sector i | (15) |
4. Define greenhouse effect and what IS the percentage
contribution of global greenhouse gases by economlc sector |
Explain the different sources of greenhouse gas emisSionalong

w:th thelrpercentage contribution. e i (18)



*“C}O <
S. Smart growth is the backbone of modern development? Justify

this Statement by ex

plaining the different principles Qf Smart
growth,

(15)
What is difference between Annex-1, Annex-Il and Non Annex |
Countries? Define their role and responsibility towards carbon
Credit. Also describe the role of CDM, JI and ET towards the
energy conservation and e‘mission reduction. (15) |
7. Write short ndtés on any five of the followings: (25)
(i) UV Index and SPF |

(i) CO2 Flooding

(iii) VAIP ,

(iv) Ag STAR

(v)Alternative fuel

(vi) -Kyotq Protocol



59/"

Roll No.: ........
No. of pages: 02 !
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SECOND SEMESTER . xgggl(g _
END SEMESTER EXAMINATION . 4

CE-6622  SOLID WASTE MANAGEEMENT,

Vo, Marks: 10'0'
Time: 03 Hot Mux. Marks Z
T — “ REIVE

1. DTU has installed a waste to energy (WTE) plant of 1.0 TPD capaq'ty't;?the
campus. Discuss the environmental significance of VVTE_p_lant glong A o
technology used, processes, and key design parameters. What are ,th:ve‘ pgss; le

challenges and their 'sol(xtions in operation of this WTE pl"ant? 20 :

people generates MSW at 4 rate of 0.5 kg per person
SW in the collection truck is 50 kg/m?. If the capacity
', how many truckloads of . MSW, on average, will be
 unloaded at the landfi]l each year? =~ - : :
b) Adoption of RDF plant is a challenge in Delhi.
challenges and their possible solutions, " e

2. a) Acorﬁmﬁnity of 20'90,()

S 10 -
Prepare a matrix of major
3, :q)" Brifeﬂy'disc‘qéé’the'g y

b) 1‘Withhthe,;h;e;lp of a1

SRR e y-”'fr.‘le'atﬁiSketc-h, explain - the ~functions of the different
»."comp‘?nmﬁs'of‘Sa_nitalfy’_lahglﬁllandits".op'eration; 53 TS et |
¢ Vileshotnotson

Lo e 3 T
'b) Incinerati o750

b) What is the sign;



[ Flement | C H 0 N Other |  Total

m 45.2/ 60| 437| 043| 467 100

Find the chemical formula for the C, H, O, N portion of decomposable
Also find out the percentage of methane generated, per kilogram of Waste,

20

-END-
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11 SEMESTER M. Tech (G rorr( HNICAL ENGG) EE DL TS
END SEMESTER EXAMINATION May-2019
Time: 3 1y CE-6713-THEORY OF ELASTICITY. & PLASTICITY
. _Max Marl<s: 100
Note: Answer all questions of equal marks. A l
al mg ssume suitable miss b :

1. Attempt all of the following questions: me g Lany.
a.

%}lpl.nn the concept of critical state soil mechanics and define state boundary surface. (€))
o “1 1atis residual shear strength. Discuss its importance in long term smbﬂuty of slopes. (4)

0 rite down compatibility cquations in terms of stresses. ' (4y
) l Xplain how lateral earth p:cqsmc is determined due to surcharge line load. (4
¢. Discuss the stability of dam in sudden drawdown condition. (4)

2, Attempt any Two Thwo questions out of the following:
(a) The (hspl.\ccmcnl field in a micno unit of a soil mass is given by
= ()i H3+2)j Hx+ 2y)k
Determine the principal strains at (3, 1,-2) and the direction of minimum principal str'nn. (10)
(b) The stress at any point inside a semi mﬁmle medium due to a line load q kN/m(as shown in figure
below) is given by a stress function ®=A x (an” (1/\), wheré A isa const'\nt The equation s‘msf'eg(he

compatibility equation. Determine-

(oagandr, L ) :
(i1) What will be the mluc ol A .\llm ‘\pplsmo proper bound'\ry Londltlon ‘ a0

L(j':‘"- 1o°~r:\4 q'\g“/zw\

>

\/‘

W @ aiw‘?a\vﬁ- oktxe. #"hm 3»‘%3\

(¢) lelexentmte Boussmesq s equ*lllon and | Mmdhn s equfmons for stress dlstnbutlon } L\p\am

Mindlin’s equallon for vertical, mdml and tangential str esses (10)

3. Attempt any Two questions out of lheh)llo\\lnu ' R AR S
(a) Find the vertical s(ress at a depth z m l)clo“ 0|0und le\ el clue to cnrcuhrly ‘loaded area. The
equation for cubic par abolic load is g=qu(1- (l/R) ), where R is mdlus of circular’ area. (10)

(b) Explain Westergaard’s analysis fou non homogeneous soil and derwe the relevant rel‘mom Also

discuss Fenske’s. curve,
(c) The hollow cylinder test as pr oposcd by Kl llxp«\tl wk was conclucted on s'md sample of mternal and -

external diameter as 31.8mm '\nd 50.8 mm leqlmctn'ely The results of the test are given below

l)ctcnmme-

v

- (i) The msule and uu(sulc eir cumlcu catinl stresses,
“(ii) The effective axial stress. e e )
At =10

(iii) The mwlc of shearing resistance as per Mohn Coulomb fmlule crltenon
P.T.0.
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4. Attem , e W T [Ty Py
pt any Two questions out of the following:

{ al a constant cell pressure, o™

-ay'= 140 kPa.

{21) A consolidated drained tes
an elfecl

normi: : H
rmally consolidated clay. At failure, qg=o
rried out, determine the me

extension (est were (o be ca

(b) A saturated soil sample was isotropically consolid

=q'=120 kPa, w

What is the value of Mi
ive and deviatoric stresses at failure.

ated in a-triaxial apparatus

as conducted on a sample of
n compression? I an

(10)

and a selected set of

- (10)

data is shown in the table. Determinedkand €.
_Condition " Coll pressure_(kPa) Final void ratio
Loading | _____. 200 1.82
N L 130
Unloading |. . 300 . - 1.35
' e cach isotropically consolidated under a cell pressurc of 300
kPa. A consolidated drained test is

and B, of a clay we
d isotropically (o a nie
cimen A and a consolid
(he yield stresses, P’y Ay

' effective stress of 200
ated undrained test

ﬁ,)ya and 63)_\' .

(¢)Two specimens, A
kPa and then unloade
(o be conducted on sp¢
Estimate for each specimen
t of the following:

h is constructed foragr

any Two questions ou
and plot thev

(a) A smooth vertical wall 7m hig
. . . ~0\

[ shearing resistance= 27.5").Calculate

Dubrova's theory.

S. Attempt

angle o
the wall movement. Use
(b) A 7.0m high retaining wall with bacl [ace i1
. L « anmy T . ey b
33,y =185 kN/m” andd=207). I'he backfill surface1s sloping
(i) Determin€ the total active earth pressurc using Coul

construction.
(i) 11 the retaining wall is located in a seismic region (b= 0.1),
quatiop Or modified Culmann’s graphical constr

Mononobe‘s e

n for the factor of safely b
an earth dam. Expl

rsed slope of

(e)l
case of 4

method.

Derive expressio
subme

anular backfill (bulk d
ariation of pressuré

omb’s theory

determine tot
uction. Assume the value

ased on Bishop’s method
ain how this me

ted on specimen B.
(10)°

ensity=17.5 KN/ &
for translation mode of
. (10)

cal retains cohesionless backfill =

relined 20° with verti
at an angle 10°to the horizontal.

or Culmann’s graphical

al active earth pressure using
ofa.asu/2.

(10)

analysis for the
from Spencer’s
- (10)

of slope stability
thod is different
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OND SEMESTER M. Tech. (Geotechnical Engineering)
END SEMESTER EXAMINATION May — 2019

CE 6721 Ground Improvement Techniques

Time: 03:00 Hours Max Marks: 100

NOTE: Answer any Five questions. Marks carried by a question are indicated against it. Assume suitable

missing data, if any. Useful data is given at the end of the paper.

Q.1 [a] A geotextile is used as a separator between soil subgrade and stone base course in a pavement, derive

[b]

[c]

Q.2

Q.3

expression for factor of safety against burst resistance by assuming standard field situation as per ASTM

D3786. : ®
If the ultimate flow rate of a geotextile from alab test is 21 llmm-m, what would be the allowable flow
rate for design purposes for: (i) Gravity drainage problems (ii) Erosion control filters. (6)

What is the factor of safety for a geotextlle with allowable puncture strength of 260 N considering a tire -
inflation pressure of 700 kPa and relatively large stones of 35 mm 51ze’7 The stones come from different

_queries as (1) angular; (ii) subangular; (111) rounded - ek, )

What are the purposes of dewatenng" Show neat and clear sketches w1th all components and parts of
the followmg s
G Ditches and sumps
(i)  Well point
(ili)  Single Stage well point system
@iv) Multi stage well point system
(v) Well point with vacuum system :
(vi) Deep well system ey i (2+3><®
xtile reinforced retaining wall is 6 m high. The wall is backfilled with a granular soil havmg Y
= 18 KN/m®, and ¢ = 36°. A woven geotextile having an ultimate w1de-w1dth strength of S0 kKN/m is '
intended to be used in its construction. The wall carries a uniform surcha.rge of 20 kKN/m? on thé top
surface. A factor of safety of 1 4 is to be used alongwith site specific reduction factors. Design the.

A geote

following;:
(i) . Spacing of the individual layers of the geotextile

(ii) The length of the fabric layers

(iii) ~ The overlap length
Give a neat sketch of the wall and also check for the external stability of the wall The propertles of the

foundation sonl are: v = 18 kN/m’ and ¢ = 30°% ¢ = 13 KN/m?. (20)

Pagelof2
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Q4 [5]
[b]

Q.5

Q.6 [a]

[b]
Q.7 [a]

[b]

[c]

— % -

Wh

0 .
i ffect electro is technique
tis electroosmogis? What are its applications? What factors a to show that this
mechanism o '

ression (10)
Tk nd working of electroosmosis. Derive the necessary €Xp .
18 highly effective for soils of low hydrauli

Describe the mech

Capacity of a stone
columns,

smosis? Describe the

N ment. How load bearing
nt relationships for stone

(10)

. vc
. sy und impro
anism of installing stone columns fOf. i load-settleme
column can be computed? Describe various

A geogrid reinfore

: ingy =17
: anular soil having
ed retaining wall is 7 m high and is backfilled with a gr
KN/m3, and =350

iven for geogrid:
2 surface. Given ) !
» The wall carries a uniform surcharge of 15 kN/mt r:: the= 156 kN/m. Design: (i) the
coverage ratio = 0.8; interaction coefficient = 0.75; ultimate tensile s gth

iving details.
; tch of the wall giving
vertical spacing of geogrid; (ii) the length of geogrid. Draw the neat ske

=36°.
. . v=17.5 kN/mz, and ?
Also check for external stability; the properties of foundation soil are: ¥ 0)

. I ' stina

- mould of volume 950 cm3. The following observations were taken:

19.7 | 21.2
Moisture content, % 7.7 11.5 14.6 17:'3 Tos6 | 1948
Mass of wet soil,g | 1739 | 1919 | 2081 20

| i1) the 100% saturation line. Showthe
Make necessary calculations to draw (i) the compaction curve, (ii) the 1 00% satura A

' ee of saturation at
maximum dry unit weight and optimum moisture content. (iii) Calculate the degr
optimum moisture content. g

v i o oil contains
How will you calculate the maximum dry density and optimum moisture content when the s }
oversized particles?

©
What is the mechanism of filtration through a geotextile, and what is its purpose? Give neat sketch;s
with detaiis showing various applications of geotextile as filter. - 8)

For a vibroflotation work, the backfill to be used has.the panicle size characteristics as: Dso = 1.8 mm;
D20 = 0.72 mm; D10 = 0.25 mm. Determine the suitability number of the backfill. How would you rate
the material? , o

@

Describe, use of cement as stabilizer for different soil

types; how quantity of water and cement can be
~ decided; how durability tests are carried out and what i

s the criteria for satisfactory performance? What
is field construction method for cement stabili;ation?

®
END
USEFUL DATA
0° Nc
36 50.59
30 30.14

Page 2 of 2
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“END SEM THEORY EXAMINATION"  MAY-2019

cE 6811 AND._____(L_;L. NGIS
APPLICATION OF [l GEOTECHNICAL ¥ ENGGAAND WATER RES OURCES

Time: 03: 00 Hours | ‘Max.Marks: 100
Attempt any five questions. All questions carry equal marks.
Assume any missing data if any.

QNo. 1 a) Write down the limitations of raster data. How the raster data is captured? 10
b_) Explain various types of raster data structure. 10

QNo.2 Define any five of the following: ;
a) Run Length coding. i » : 20(4*5)
b) Block coding ) ; : Eas
c) Chain coding '
d) Quadtress " :
~e) Georeferencing Raster Data
) Control pomts

0

‘ V 'Q No.3 a) What 1s vector data mndel? What is topology? o i . R 10
: - b) Expla.m vanous types of topography onentatlons E i 10
- QNo.4 ~a) Deﬁne fundamental ﬁmctlonal capablhnes : S T = 10
b) bhow aneat sketch the use of GIS in Govt and Pubhc service. , e FO
| QNo.5 T ia) State various type of Dams based on conqtmctmn matenal" me aneat sketch ; 10
; showmo upstream, and downstream bt i :
b)" What are the functlon of Dams and thCII reqmrements‘? g S 10
Q.No.6 a)v What are the vanous components of GIS in detaﬂ Lo el Y 10
b) Explam vanous types of GIS Model and Modelling process. 10 -
Q.No.7 a) Whatis Geodesy 5 o . by
b) Whatis Spatial Data. Define pnmary and secondary data. Also source of 10

Spatial Data.



Particulars given below refer to a levee proposed for flood control in a Total No. of Pages 4 Roll No. ......

certain river. Obtain height of the levee at a distance 1.5 Km upstr:;nqr;. M Tech (Hydraulics & Water Resources Engineering) Il SEMESTER
END SEMESTER EXAMINATION - May-2019
Distance upstream 0 1.5 3 .
(In Km) = ] S0 CE- 6821 DESIGN OF FLOOD CONTROL & RIVER
Area of river x-section [ 3000 | 1000 ( 1 RAINING WORKS )
(inm?) » 1500 (2) [1000(2) T N
3?8 (:13) . Time: 3:00 Hours Max. Marks: 100
d peri 20 00 (1 3 .
(\?rlfxtrtxe) pemEn ’ 315 Ez; 3(;0 gz; Note :Question Nos 1 and 2 are compulsory: Answer four other
90 (3) questions.
Iﬁign flood 5000 15000 5000 Assume suitable missing data, lf any.
I(-ll?g;ufr]r:) e:;)]cvel 185017 - ? 1 Answer ten parts of the question.
r(in m) ’ [a] Compare working of attracting type of Groyne with the deflecting type.
KE correction factor | 1.15 |7 ? [b] The river training: works are safe and effective on which type of rivers?
() ’ : ‘How do you ensure the safety parameter in field conditions? \
A dlevel 1181 |181.5 1822 [c] What is Embayment? What is its importance?
(i:f:;ge ground feve [d] Discuss in brief different steps which make Levees more economical as ﬂ
’ flood control'works.
3 0.02310.040 (1) [0.040 (1
Manningis.n 3 0.022 §2§ 0.022 ézg i [e] How do you select a suitable site for a bndge on an alluv1al river in its )
’ 0‘-046 3) ' flood plain?
; : [fl. What is Dominant discharge of a river? How do you obtain it?
Note: (1) & (3) are on flood plains . el Compare the utility of permeable and impermeable type of Groynes

- (2) is in the main channel  ~ .7 [h]' What'is energy correction factor? Explam its importance in light of the
; current subject.
[i] Withthe help of a suitable sketch explain the eddy currents and sedlment
transport in a meandering river.
[j] Define and explain importance of terms: Retrogression and Afﬂux.
[k] Compare the flood control measures with anti-water logging measures.
[I] Write a brief note on application of flow duration data of a. river in

analysis and control of floods. ) " (2x10)

Angwer ten parts of the question.
[a] Write a short note on. utility of. sediment: transport knowledge in river
training works and in flood control works.
* [b] :Enlist the various types of river training works which may ‘be required in ‘
ariver valley. Discuss one case related to river Ganges in Varanasi.-
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[c] Comment on applicability of Manning’s cquation m anuviar sucan.

What modifications do you suggest, if needed? What could be the usc of
such equations?

[d] Discuss in bricf different steps which make Levees more cconomical as

flood control works.
..Compare utility of permeable & Impermeable Groynes. Discuss casc

study of onc permeable type of Groyne.

—

[f] Write a bricf notc on different mode of sediment transport in alluvial

(g
[h
[i]
il

—_ =

channels.
Write a brief note on problems of flood prone arcas. How can you
address them under non structural measures?

Write a brief note on performance of T Groynes in field conditions with
the help of a suitable example.
With the help of a suitable sketch explain the eddy currents and sediment
transport in a meandering river.
Write a brief note on river morphological study and its utility in flood
management works.. '

[k] Explain the improvements observed in Lower Mississippi river after the

i

—

cut offs were introduced as river training programme.
Write a brief note on conditions required for the success of artificial cut
off as a river training work. (2x10)

3 (a) A canal has to be designed to have R = 2.6 m and S = 1.8x10*. The

®

sediment on the bed has a median size of 0.30 mm. Find: (i) bed
condition expected (ii) the height and spacing of undulations and (iii)
the advance velocity of undulations. Assume depth of flow as 2.8 m and
velocity of flow as 1.0 m/s. ®)

Compute the transverse bed slope for a rectangular river section having
a fixed outer bank from the following data :

Discharge Q = 3800 m®/s, outer radius ro= 2500 m, Sp=11x10", C=40
m"2/s, B=1000 m , d=0.5x10>m , A =1.5 ) (@)

4 (a) Design a guide bank to train a river with the following data:

Maximum discharge = 6000 cumecs

High flood level = 1047m

River bed level = 100m

Average diameter of river bed material =0.14 mm

Compare this design with design criteria followed in other departments
Like Railways. (5+3)

(b) Design an armour for the strengthening of an embankment. 1ne typicai

drawing for the details of pitching and launching apron are also to be
shown. The data pertaining to the design as follows:

Discharge = 7400 m%/s :

Lacey’s silt factor =0.80

Low water level is 2 m below high flood level.

Height of pitching above HFL=0.65 m.

Comment on limitations of the design. (5+2)

5(a) Give reference of BIS codes that you will use for design of river training

works. )
(b) How can you optimise cost of flood control project in an area which has
reservoirs on both tributaries of river causing the flood. (@)

OR

The maximum annual floods for river Tapti for 93 years were

statistically analysed and 17 highest annual floods are given (in cumec

x107) as 21.2,21.8,30.2,24.9,23.6,21.8,22.6, 25.5,20.0,22.8,29.3,

242, 18.3, 19.6, 37.3, 22.6, 42.5 .Determine:

(i) Recurrenceinterval (R. 1) of highest flood.

(ii) Flood Magnitude of 200 years R. 1.

(iii) Probability of occurrence of flood 3700 cumecs flood once in 10
years (15)

Work out benefit cost ratio for the data available in the table below and
suggest the peak stage corresponding which you would like to provide

protection against the flood level. (15)
Peak stage | Total damage below | Return period | Annual cost of
Indicated stage project
(m) (Rs in millions) (years) .| Rs in millions
[ 9 [0 7 103

[ 10 B 10 112
n |20 |15 11.6
(12 {40 {22 2.0

LLLLLLLL

(13 | 64 130 126
(14 |90 . 170 132
[15 120 {150 13.6
16 | 160 [300 14.0




bl

(b) Compnte the weight matrix for a 4-neuron Hopfield net with the single fundamental

memory & =[1,-1,-1, 1] stored in it.
6.

(c) Discuss the architecture and benefits of blackboard systems.
8.
(a) Tmagine you are working in the human resources department of a big company and
have to hire people. You get to screen a lot of applications and have arrived-at the
following model: Whether a person will perform well on the job (random variable J)
depends on whether he is responsible and well org! d (random variable R). The latter
will, of course, also influence how well the person has learned during his studies (random
variabls L) and that in turn has had a~ impact on his grades (random variable G).
Assume randem var‘~ble grade C has three possible values 0 (poor), 1 (medium), 2
(gcod) and all other random variables are binary with 0 indicating the negative and 1 the

positive state.
The probabilities tables are given below

/r“{p‘u T r—i "'»—? e L|

[PG=0L=0)=22 [PE=0R=0)=2/3 [FI=0R=0)=2/3 |[PR=0)=1/3

[PG=1L=0)=13 [ra=12=0=13 [PI=1R=0)=173

[rG=2L=0=0

[pG=0L=1=0 [Pa=0R=1=13 [PO=0R=1=12 [FR=1)=273

[PG=1L=1=1" |PL=1R=1=23 [PU=1R=1)=2/3

[PG=2L=1)=23 |

(i) Draw a Baysian network for the model and write down the joint probability as a

product of conditionals and priors.

(ii) Consider P(J = 1). What does it mean? Calculate it along with all relevant messages.
12.

(b) Consider the following grammar. Draw RTN and check whether the following
sentence is grammatically correct-or not.
“The fog kissed a naughty boy"

'S— NP, VP

NP — DET,N

NP - N

VP -V, ADV

VP -V, PP

VP.— V,NP, PP

VP - AUX, V, PP

PP — PREP, NP

DET — ART, ADJ

DET — ART

Artificial Intelligence and Expert Systems
Paper code: CO-6022

Time: 3 Hours
' -Max. Marks: 100

Note: Attempt five Questions.

1. Consider the graph shown below where the numbers cn the links are link costs and the
numbers next to the states are hevristic estimates. Note that the arcs are »adirected. Let A

be the start state and G be the goal state.

nﬂ//

(a) Simulate A* search with a strict expanded list on this graph. At each step, show the
path to the state of the node that’s being expanded, the length of that path, the total
estimated cost of the path (actual + heuristic), and the current value of the expanded

list (as a list of states). , :
(b) Is the hemistic"givc_n admissible? Explain. - : ;
(c) Is the heuristic given consistent? Explain. = :

(d) Did the A* algorithm with strict expanded list find the optimal path? If it did find the
optimal path, explain why you Wou)d expect that. If it didn’t find the ‘optimal path, -
explain why you would expect that and give a simple (specific) changg of star .

values of the heuristic that would be sufficient to get the correct behavior. -
- S.

2. (a) Convert the following into clause form



) =vx 3y PX) ARK, Y) e g o, O, GG G/(/C/'/:]W//’Ly‘:"/"

(i) YX VY eats (X, Y) A ~killed (X) - food (Y)

1o Low High
(b) Consider the following sentences 10,
‘Whocver can read is litcrate
Dolphins are not literate
Some Dolphins are intclligent
Using resolution prove that some who are intelligent cannot read. 0 25 30 60
10.

3. (a) Suppose we have the following rule R1: 5. (a) Consider the game tree shown below. The top node is a max node. The labels on tlhzu
) ) arcs are the moves. The numbers in the bottom layer are the values of the different
if (P1 and P2 and P3) or (P4 and not P5 then C1 (0.7) and C2 (-0.5) outcomes of the game to the max player.

and the certainty factors of P1, P2, P3, P4, PS5 are as follows: ‘ °
CF(P1)=0.38,
CF(P2)=0.7,
CF(P3) = 0.6, ° o e
CF(P4)=0.9, .
CF(PS)=-0.5, .
What are the certainty factors associated with conclusions C1 and'C2 after ° e ° ° 0 °
using rule R17 : ) p S
12. 2 3
i j i t] lors, red (R), G
(b) Consider an object that may be colored in only one of three colors, red (R), green (G) () Whatis the value of the garueto the max playe?
or yellow (Y). If the mass values for the hypotheses in the power sct are ot
=0.24, m(G) = 0.16, m(Y) = 0.33 (ii) What first move should the max player make?
m(R)=0- _ . . =0 06. ’G ¥)=0.06 (iii) Assuming the max player makes that move, what is the best next move for the min
. s 5 o= 0'03'. g (R orfY) G ) d';"( e . ) player, assuming that this is the entirc game tree?
Find the Belief and plausibility of R, G and X- g i (iv) Using alpha-beta pruning, consider the nodes from right to left, which nodes are cut
. ’ off 7 Circle the nodes that are not examined.

4. (a) What is the main difference between the probability and fuzzy logic 7 8 &
(b) In an industrial control et up, water temp £ is described by a fuzzy set (co.ld, warm, g:;;;:ti;i slhdel fl;:il::elz;zc; :-fs a&?(l;‘)x:g:&;dxﬁg ;::: ?:mh;:?::v l:;:; ;d ?m Mlg damu )
hot} and pressure p is described by the fuzzy set {low, medium, high}. D.ependm.g on the . o Be metwork 7 (i) how the hidden nodes are ained ?
state of ¢ and p, the valve setting v is adjusted which is also a fuzzy variable. Given the -
rules: ’ (c) Write a short note on Boosting. =
RI: if # is warm and p is low set v to high 6. (a) In back propagation network with N; input neurons, Ny hidden layer :e\x_x%:nisf. 1a:xnd= 1‘;.

ifri i i i : output neurons: (i) how many neurons will there be in the n_etwork, and (ii) i=4,

R2; if s hot and p is medivm theageteis Jost h is {0.8, 0.4, 0} and p is N ? 3 and N, = 2, draw a dia showing the copnectivity of the network. Do not
i i ituation where ¢ is {0.8, 0. h=3,and N, =2, gram

Work out the crisp value for valve setting, for a s , 0.4, o formeh i blaa i :

{0.6,0.2,0} and v is shown below:




Roll No... ... .

M.Tech.(CSE)
May- 2019

Total No. of Pages 2

11-SEM/IV SEM (P/T)
END SEMESTER EXAMINATION

C0-6032 WIRELESS & MOBILE COMMUNICATION
Time: 3:00 Hours

Note: Answer all questions by selecting Any Two patts from each questlon,
Assume sultable missing data, if any.

Q.No. 1
A) Why do we need different MAC
Protocol architecture of WLAN |
MAC frame of IEEE 802.11.

2X10=20

frame format in mobile environment? Draw the
EEE 802.11 standard and explaln subfields of

n agent and home agent, explain packet

B) Differentiate the functionalities of foreig
k, and illustrate agent discovery and

delivery mechanism in mobile IP networ
registration mechanism. :

C) Explain GSM architecture and its services and list out the steps of Mobile call
origination and Termination ina cellular system.

Q.No. 2 2X10=20

A) If a particular FDD cellular telephone system has a total bandwidth of 33 MHz,
and ifthe phone system uses two 50 KHz simplex channels to provide full duplex
voice and control ch Is, ¢ e the b of ch Is per cell if N
(number of cells in a cluster)= 12. If 1 MHz of the allocated spectrum is dedicated

to control channels, determine an equitable distribution of control channels and
voice channels in each cell for each of the system.

entiate between DCF and PCF operation modes.in context to WLAN and

B) Differ
tocol (PLCP) in DSSS & FHSS mode.

discuss physical layer convergence pro
C) How hidden and exposed terminal problems can be solved in infrastructure less
network? Explain - Power management & “synchronization mechanisms  in

wireless networks.
Q.No.3 2X10=20

A) Explain the route creation and réute maintenance using T
time t link fails between node 5 and node 7. For following ne!

ORA assuming that at

twork.
Destination

T
source (1) > ;) A

Max. Marks: 100

mechanism used to Improve the TCP performance in

B) What are the varlous
Mobile TCP.

mobile networks? Explain and differentiate between I-TCP and

C) What Is Bluetooth? Describe the general format of packet and packet header in

Bluetooth technology. Differentiate betweer Piconet and Scatternet.

Q.No.4 2X10=20

A) What Is the role of WSP and WTLS in WAP protocol stack. .Explain wireless
application protocol architecture.

B) What is difference between care of address (CoAj and co-located CoA? pesmbe

encapsulation and tunnelling in Mobile IP.

jate between AODV& DSR and describe the Route discovery and Route

C) ‘Different|
e vector (AODV) Routing

maintenance mechanisms of Adhoc on demand Distanc
Algorithm. ’
Q.No.5 A 2X10=20
A) Explain the working of CSMA/CA with RTS a
source node having more fragments to transfer.
CSMA/CD? Explain.

nd CTS of IEEE 802.11 assuming that
How CSMA/CA is Different from

 B) What are the Data management issues in mobile wireless environment? How

Data Management is done in this environment?

.

C) Explain following - .
a. Location updatation in cellular sy
b. ‘Authentication & ciphering in GSM.

ol — .
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NOTE: Attempt all the questions. Assume the missing data, zf any.

Q1. Answer the following questions in brief: (10x2=20)

a) Define the three security goals.

b) What is asymmetric-key cryptosystem?

¢) List two transposition ciphers.

d)- Distinguish between a stream and block cipher.

e) How many Ex- OR operations are used in DES cipher?

f) Define a state in AES. How many states are there in each
version of AES? |

g) Discuss the algorithm for Rail Fence Techmque
h) What are the typical contents of D1g1ta1 Certlﬁcate‘? :

1) What is the role of a CA and a RA?
j) Whatis electromc money‘7 o

le of a ﬁrewall and draw a dlagram that shows

Q2 a) Define the ro
ed with relation to protecting a

where a firewall should be position
‘local network. In deﬁnmg the role of a firewall, you 'should discuss

‘the techniques that a firewall uses at different levels to prevent
d control trafﬁc flow through the .

external attacks on the network an
firewall.. R (:))
'b) What are the benefits of remote access VPNs? ~ (6)
c) What are the problems associated w1th exchange of pubhc keys?
' (6)
Q3 a) ‘When is a Demlhtarlzed Zone requlred? How is it
| 1mp1emented‘7 o i (8)
b) Why is the SSL layer p051t1oned between the app11cat10n layer
and the transport layer? | ((66))

c) Why is SHA more secure than MD5?



/

ption Standard with two
' (10),

Describe the Triple Data Encry
(10);

Q4. a)
iing of KerberoAs. ’

DES Keys-:
b) Explain

~ Q5.Define the following terms (any four):
" a) PGP -

b) Spoofing

¢) SET

d) Digital certificates

e) IDEA

the architecture and wor
(4x5=20)

 END



Total No. of Pages 03

. 'SECOND SEMESTER o . Roll,]\:,l;"_” |
END SEMESTER EXAMINATION May-2019

CO0-611 / C06523 SOFTWARE TESTING

Time: 3:00 Hours . = . M M
: . PN TN ax. Marks:

1[a] Define error, fault, bug‘and fa

of examples: |
- [b] Discuss the: 31gn1ficance of V-shaped sofiware life cycle model and
estabhsh the relationship between development: and testing part.

el List and explam ‘atleast. five types of web-based testing techmques

[d] What is muitation testmg" What is the purpose

are hlgher order tants not preferred?

the determmatlon of the nature of roots

uadratic € uation. Its in
qalues mayq be from 1 100] The output ‘may have

followmg words:
ota quadratlc equat1on, Real roots,

Develop 2 decision table and generate {

nterva [0,

Imagmary roots,
test casyes .

[b] leferentlate between the following: '
i. Alpha and Beta T esting

[

ilure. -Explain” al_l- four using with the help

Equal 100 ] L

)
also
)
()

of mutatlon score? Why

of a

| nsider a program for
2[a] s 1 put is a triple of positive integers (saY & b, c) and
one of the

0)

(10)
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s;_;_;;..Answer any FIVE, questlon e m Mo
“Assume’ suitable: mlssmg ‘

Q1 Define the followmg
ISO-9001 -

- Software Metrics
Measures of Central Tendency

i.
i
iil.

jv. CMM

SV Internal Loglcal Files
vi. Weyuker S propertles
vii.  Information flow metrics -
viii. ,tDefect Management ’ :
ix. Defect Den51ty s 3
x. Putnam Model e g 'ZVIIUXZE'ZO]‘"*"
fiware Quallty Assurance a'nd -Soﬂware

Q2 a) Differentiate between SO
quality control with suitable ex
il the M

b) Explam 1n detal cC Call’s factor

551fy the': causes of soﬁWare errors

diagram.
c) What is soﬁware '
f'the software development proc
| [4 s+8——20]

according to the stag
Ralelgh model w1th the"help of a
risk of

er to bring down the

ftWare ¢, Explai
' ton with suitable examples.
E Standard 1012.

between vali
c) Explain the concep

ample. -
model wrth the help of a

n the dlfference »

ard 1028 and IE E
; [4+s+s—201 .

~9©) 
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Cr

4
iane :1) Thc. need lf’ carry out work by a team demands additional
S me'nt in coordination of the team members. Discuss whether these
mana.g%r?al efforts could be saved if the work were performed as a “one-
man job”, v )

b) Consider the function to check if an integer is odd or even: List out the

operators and operands and also calculate the values of software science
metrics.

int main ()

int num, even;
iflnum%2==0)
{

even=1;
}

else

{
even=0;

}

return even;

}

c) Differentiate between the following with suitable example:
i. Usability Metrics and Testing Metrics
ii. Coupling Metrics and Cohesion Metrics

[4+8+8=20]

QS5 Identify the contribution of the CASE tools in the following:
i.  Client-developer communication failures )
ii.  Logical design errors
iii. ~Coding errors
iv.  Shortcomings in the testing process .
v.  Documentation errors [5x4=20]

Q6 a) Explain the software metrics and categorize them along with their
examples.

b) Consider a project with the following components. El(simple)=30,
EO(average)=20, EQ(average)=35, ILF(complex)=08,
ELF(complex)=05. In addition, the system requires significant end-user
efficiency, moderate distributed data processing, critical data

communications, and other GSCs are incidental. Compute the function
points for this system using FPA.

c) List and explain the software quality factors of the following:
i.  Product operation

ii. Product revision
iii.  Product transition
iv. Data flow testing

[4+8+8=20]

=
Z
=
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CO-6134 REAL TIME SYSTEMS

Time: 3:00 Hours Max. Marks: 70

Note: Answer ALL quoshons All questions carry equal marks Assume suitable
mnssmg data, if any.

1 Attempt 'lll ; ;

[a] Discuss Flight control hxerarchy w1th neat dlagram - [4]

[b] Explain Task Graph with suitable examme , ‘ [4] :

[c] Differentiate between Dynamic Versus Static Systems 3L

[d] Define ‘the terms: Hyper period, Sporadlc jobs, Rate Monotonic
System : S f N b [3]

2 Attempt all

[a] “There exist scheduhng anomahes in Prlorlty Driven System”.

* Justify w1th sultable example - [4]
[b] leferentlate between Rate: Monotomc and Deadlme dnven systems

* with suitable example and neat dlag'ram [4]
[c] Explam LRT al gorlthm w1th sultable example [31
3]

[d] Explaln Deferrable server w1th sultable example |

3 Attempt any Two

[a] “Slack stealer can bé used in Deadlme Dnven Systems to schedule

Aperlodlc _]ObS Just1fy for Perlodlc Task Tl—(2 0, 3.5, 1.5) and
has the execution time 1.7 released

- T2=(6.5,0.5). Apenodlc _]Ob Al
at 2.8 and another aperiodic _]Ob A2 has execution time 2. 5 and
released at time 5.5. s |
[b] Discuss Basic Priority Ceiling p:
[c]Explain Stack Based Preemption

rotocol with sultable example [7]
Celhng Protocol w1th example [7]



4 Attempt any Two

[a] Write a note on :
i) MPCP model ii) Inter process Communication architecture [3.5+3.5] |

[b] Deadlock can be avoided by Priority-Ceiling protocol? Justify. [7]
[c] Explain Multi Processor Priority Ceiling Protocol with example. [7]

5§ Attempt any Two | o ‘
[a] Write a short note on: i) RTOS, ii) Thread Control Block. ~  [7]

[b] Explain Switched Network and Multihop Switched Network. - 711
[c] Explain RSVP(Resource-Reservatlon Protocol) in detail with a neat

figure. [71

skkokok ok ko kokokok s okokskokok BN ok kR ckok bk kodok ok kokok
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Time: 3
Note: Answer ALL questlons Answer any two parts of each equatlon
Assume suitable missing data, if any ol

1[a] Consider the following linear programmmg problem: - [10]

Mmmnze Z=X1=X2
Subjected to X1 +X;>_- 2 )
X1 +2X2 <8

: X7 20; X720
Identify the feasible region on a graphlcal representa’uon ‘and answer the

following questions: : : -

What is the optimal : solut10n‘7 _
e 0

(i) to the given problem g
(ii) When the objective function is Max1mlze Z X1 + Xz

(iii) When X; and Xz are unrestricted in sign..
Tllustrate ‘the simplex method with an’ example and demonstrate its

& advantage over algebraic method of fi nding optlma .
[c] Consider the following linear programmmg problem £ »[5+5]
Z 6X1 +3X2 A o e ]
Xi+Xs sS4
2X1+X2 < 4’*‘ ‘
X120, X2 >0
Solve above problem with simplex method and .answer the followmg

Maximize
Subj ected to

questions:
(i) - Verify whether the point (1, 2) is ‘optimal?

(ii) Is the problem dcgencrate atthe: optlmum"

& Z—-4X1—3X2 +2X3 — X4
2X)+Xo+3X3+ X4 <3
X1—X2+2X3 =3X4 < 7

X1 20,X, 20, X3 20, X4 20

2[a] Maximize
- ' Subjected to




Write the dual to the above problem and verify the (2, 0) is a feasible
solution to the dual. i
[b] Six students have given preferences to from teams (of two) to take part
in a competition. The preferences are (1, 4), (1, 5), (1, 6), (2, 3), and (3,
4). What is the maximum number of groups that can be formed? Write
the dual of the above LP problem and solve the dual by applying the
[10

complimentary slackness conditions. ]
[c] State and prove weak duality thcorem and main duality theorem with
the help of appropriate arguments. [10] -

3[a] Explain the concept of memorization and show how it is used in
dynamic programming with help of Fibonacci function. [10]

[b] Consider a knapsack with capacity 7 kg, and there four object with

values and weights as given in Table-I. Find the combination of objects

which can be accommodated (without breaking) in knapsack in order to

get maximum value. Give the formulation of problem and use dynamic

programming with bottom up approach to obtain the optimal solution.

\ [10]
Table-I
§ Item Weight value

—~ 1 2 16
\ 2 3 19
3 4 23
4 5 28

[c] Consider the following optimization problem: [10]

Maximize . 45X+ 48X, +35X3
Subjected to 5X1+8X2+3X3<10
X,e{0,1}, i=1,2,3
Find optimal solution using Depth-First Brach and Bound algorithm.
Use linear relaxation to find estimates.’

4[a] Minimize X +3X; —2X,X, —6X, —-8X,using nonlinear optimization
method. Comment on sufficient condition about nature- of optimum
point. [10]

[b] Describe the exploitation and exploration phenomenon in Particle
Swarm Optimization (PSO) along with adequate mathematical
expressions. [10]

[c] Minimize the following using two-phase method [10]
7Z=-3X1+X2— 2X3
Subjected to X1 +3X2+X3<5
2X1—X2+X3=2
4X1+3X2-X3=2
X1, X2, X3>0

5[a] Consider a single server queuing model with infinite length queue. Let
arrivals follow Poisson distribution with meani and service is
exponential with mean 4. Show that probability of none in the system

is given as: (assume that %<1 ) [10]

(3

[b] In a dental clinic, patients arrive at the rate of 5/hour (Poisson) and are
served by dentist at the rate of 6/hour (exponential). [4+6]
(i) Find the probability that the dentist is idle.
(i) assume that the maximum allowed number of patients in the system
is 10, what is expected length of patient queue.
) —END—
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C0-6615 WIRELESS & MOBILE COMMUNICATION
Time: 3:00 Hours

Not: Answer all questions by selecting Any Two parts from each question.
Assume suitable missing data, if any.

Q.No. 1

A) "MAC protocol designed for infrastructure based wireless network may not work
satisfactory in an infrastructure less environment”- justify and explain the MAC

frame format of IEEE 802.11.

Max. Marks: 100

2X10=20

B) Explain in detail the Bluetooth technology and protocols and how can it be
complemented with WLAN? -

C) Discuss various components of the cellular system architecture. What are the
functions of HLR and VLR? Explain the authentication & ciphering procedures in

cellular system.
Q.No. 2 2X10=20
A) How frequency reuse Distance D = V(3N) xR is calculated? Explain. Given the
minimum distance between two cochannels D=81 meters, and Radius of a cell R
=3 meters, find the reuse factor of the network.

B) Explain the Destination Sequenced Distance Vector Routing with suitable
example and differentiate it with Adhoc-on-Demand. Distance Vector Routing in
brief.

C) Explain Packet flow in mobile lf’, if two nodes communicate and both are in
foreign networks-(FNs). Explain agent discovery and registration mechanism
also.

Q.No.3 2X10=20

A) Describe features of TORA and explain the route creation-and route
maintenance by using TORA assuming that at time t link fails between node E

and node F. For following network.
Destination

B) What [s WAP? What fs the role of WSP and WTLS in WAP protacol stack. Explain ;
WAP architecture,

C) Explain moblile call termination in cellular system and if a certain city has an
- area of 1200 square miles and is covered by a cellular system using 7-cell reuse
pattern. Each cell has a radius of 4 miles and the city has 33 MHz spectrum with
a full-duplex channel bandwidth of 60 KHz. Find the number of cells in the

' service area.

Q.No. 4 2X10=20

‘ A) Describe the Route discovery and Route maintenance mechanisms of Adhoc on
demand Distance vector (AODV) Routing Algorithm and compare it with DSR

algorithm,

B) Whatis the basic purpose of Agent Advertisement in packet forwarding? Explain
the message format of the Agent Advertisement packet with ICMP and mobility
extension, with giving suitable diagram. g

C)
i.  Why only seven active devices at a time can communicate to a master
" deice in Bluetooth?
ii.  Explain the working of CSMA/CA with RTS/CTS In DCF mode dfopemtion.
Q.No.5 2X10=20

A) What kind of problems may arise if TCP is implemented over mobile wireless
Networks? Explain and also discuss different approaches for TCP improvement
over mobile wireless environment.

A% : >
B) What are the Data management issues in mobile wireless environment?. How
Data Management is done in mobile environment? Explain it by giving suitable

example.
C) Explain foliowing g
i. ' physical layer convergence protocol (PLCP) in DSSS & FHSS mode

ii. Cluster & 3- cell clustering in'cellular system

\/2[( -
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CO-6623 Neural Network & Fuzzy Logic

Time: 3 00 Hours | Max. Marks : 100

Note : Answer any five question. Q.1 is. compulsory
All questions carry equal marks.

Assume surtable missing data, if any

Q.1 a) Compare Superv1sed leammg W1th Unsupervised learmng [2]

b). Give some of the apphcatlons of ANN : [2]

- ¢)Drawa perceptron model S BT B i 2]
i) Classrfy different types of neurons EEe s ‘ il -[2]
- e) What is Assocratlve Memory? 2 S I 2]
i) Deﬁne the term “learmng Whatls Hebblan Learmng P ’ [2]

n terms of Hopﬁeld network [2]

h) Elaborate “BAM Energy Functlon 2]

i) Name some of the propertres of fuzzy sets 5 21

| j) What is the role of membershlp ﬁJnctlon‘? Draw some membershlp
. SRR T e A

, functlons
Q 2[a] Explam brleﬂy the' operatlon of blologlcal neural network W1th a

simple sketch

[b] Explam the terrns a. Fuzzmess b. Power se ‘
Complement of two. sets e. Drfference of two sets.

Q.3[a] Discuss supervrsed leammg and
[b] Discuss the various specral feature

n functlon‘? What are the varlous types of

£) Explam the stablhty analys1s i

et. c. Umon of two sets. d.
- [10]

unsuperv1sed learning. [lO]‘

s of the memberslnp funcﬁo
[10]

Q.4 [a] Define an actlvatro

ation function? [10] ¥

neuron activ
page 10f2
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— 2

cuts of a fuzzy set?

D.J] Write s'hort notes on the following terms? (i) &~
(ii) a-cuts of a fuzzy relation? | [10]
Q.5 [a] Distinguish between the feed forward and feedback neural
networks. Compare their input-o‘utput mapping- [10]
r conditioning system. [10]

ystem for an ai
chnique. State the

gation 1€

propagation. [10]

k and fuzzy logic?
[10]

[b] Design a fuzzy control s
briefly the back propa

d disadvantages of back
ons of neural networ

Q. 6 [a] Explain
advantages an

[b] Explain the various applicati

ifferent Jefuzzification

Q.7 [a] Define defuzzification and explain the d

methods. | | O | [10]

[b] Difference between probability and possibility. Explain Uncertainty.
| o ; [10]

Page 2of 2
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CO721 3 - INFORMATION THEORY & CODING
Time: 3 00 Honrs ‘ ' Maxx. Marks: 1 00______/
Note:Answer Any FIVE questions. All questxons carry equal marks.
Assume sultable mlssmg data if any , /

I[a]The probablhty dlstrlbutlon functlon for a dlscrete randorn varlable

Xls f ( x ) 2k 5. mxil =1

: 3:k.; s
SRR e S L
o*"f othenmsc B

e

e tant Pleaseﬁnd it
where k is some COHS ©) E(X) and Var(X)

)

ko) D
<H@ <logzK |

[b] Prove that = H( ) mbabdmes {0 4

essages Wlth P its
emlts Sv;l?fffmaﬁ code and determme i



f linear block code. How would you

4 [a]What are the properties O
generate a linear block code?

[b] Show that (0000, 1109, 001
minimum distance of this code?

{1, 1111) is a linear code.What is

hat G. HT=0. .
f a channel width “B”Hz, with

ectral density No/B and
(1+P/NoB). =
code with .generator
(1110). -‘Find the

5 [a] Define G and H matrix and s’hc_)w t
[b] Prove that the channel capacity O
additive Gaussian - noise of power Sp
limited in bound limited to B is C=Blogz(1+
6[a]What are cyclic codes? Assume the (7,4) cyclic
polynomial g(x)=x3+x'+1. Let data d=
corresponding systematic codeword. - =
[b]Define BCH code. The (15;11) single error correcting binary BCH
- code has g(x)=x*+x+1. Show that o, &%, @’ are roots of g(x) but
- & is not a root, where o is primitive field element of GF(24). Find

the fourth root of g(x) : -

7 Write notes on any two:- -
[2] Soutce cuding Theorem.
[b] Prefix Code. P
[¢] Group of conjugates in Galoi Fields.

****.*END*****-
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CO-7223 Intellectual Property Riights

Time: 3 Hours Marx. Marks: 100
Note: ‘Answer any FIVE questions. - o St ma xSt )
i Assume suitable missing data, if any. = . -

1. a) Explain the following
. Name any two legitimate rights of a patent owner-.

ii. What is meant by 1nfrmgement of patents?
. Discuss any two provisions of the TRIPS agreement.

iv. What is the importance of PCT?

V. “Creatrvrty leads to mnovatron”-Elucrdate .

b) Imagme that you have been asked to establlsh mtellectual property
laws - for a new country What would you create for this - new
govemment S mtellectual property laws? Would you keep patents,
trademarks, copyrlghts‘7 Would you keep the same Ienoth of protectron
for these areas of Iaw‘7 J ustlfy W1th su1tab1e examples' s [10]

a) Explam the roIe of copyrlghts m the World W1de Web What are -
ways of provmg that an 1nfr1n ger had access to a copyrlghted work?
: EE R Ry L TR [S +5_.10]

b) DISCUSS the procedure for reglstratron of copyrlght and its’ effects.
How does a copyr1 ght owner prove ownershlp ot a copynghted work‘7 L
: . g entietay A ] [5+5=10]
3. a) Discuss the 1mportance of the trade secret What are the ‘ways to
protect trade secrets under state law‘? SRR [5+5—10] o

* b) How does a nondtsclosure agreement protect a trade secret" Consrder s
that the building where you ‘attend class has been transformed into a

software business. What steps would you take to preserve trade secrets
R [5+5-10]

at the location?
/ . R.T.O ‘9



~ 117

- : rketing.
. a) Discuss the role of trademark and trademark .rlglrrlltc?' % [;n—fgii()]g
Explain the registration procedure of the tra('lem.afk 1n ‘;aﬁ o Gan 'you
b) What do you understand by trademark infringement: 0[5+5_10]

transfer the trademark to a third party? . -1 dasie

- a) Discuss industrial design and Hague System fo.r mdU_SmZ_‘_ : d'g :

Elaborate the conditions for registration of an industrial design 1n India.
[5+5=10]

b) Discuss the registration procedure and criteria for granting patents.
| : - . [5+5=10]

. a) What is the importance of Geographical Indication? Discuss
registration process of Geographical Indication. [5+5=10]
b) What do you understand by the patent? What are the differences

between a design patent and a copyright? Explain by suitable example.

| RN SRy RSN ‘ [2+6+2=10]
. Write short notes on any TWO:
a)- Madrid agreement :
B) WAPQ: - o e i e o R e
¢) GATT e Al - [10X2]
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IT-601 Network Management & Security it
Time: 3 Hrs Max Marks : 200

’_T\lote :All questions carry equal marks Attempt all. Assurne sultable
_._missing data, if any. - ,

Q1

a) Considering the FCAPS model, what do the accounting anc!‘l
performance management funct1on provide to a network manager.
Explain.- : : [10]

b) How Inbound and Out of bound management affects the network
architecture. Explain. [10]

a) Encrypt the plaln text ”HELP”usmg hill cipher with the key .

key = | Also decrypt it and venfy the encryption and

|17 3
decryption text. | e [10]
b) Explain the RSA algonthm In a RSA system it | is given that
p=7,9=11, e=17,M=8. F md the 01pher text “c” and decrypt ¢ to plain
text M. : [10]
Q.3 Explain the purpose of W1reshark tool from network administrator’s. |
perspective .Describe how it works Wlth the umque features of the tool.
| ‘ ' [20]
Q4 ‘ .
- a) Define active and passive attacks. Is Phishing a wireless attack. Explain.
Discuss the following attacks with suitable diagram/example '
i. Man in middle attack '

ii. Dos attack S | : [4+6—10] J
b) Explain the architecture of IPsec. How conﬁdentlahty is prowded at

network layer through security associations. Explam L [10]
Q. 5 Explain the following with example: - '

i. Kerberos

ii. Any two approaches of digital signature
ili. Zombie et S i i
iv. Vulnerabilities and threat ' B *'4=2,?]
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IT-6024. SOFTWARE VERIFICATION VALIDATL ON &
-TESTING |

T:me 3 00 Hours ; oot S ' Max. -I_\ﬁarks: 100

Note: Answer any. f|ve questnons out of seven ;

Assume suntable mlssmg data |f any

Q.1 [a] What is system testmg? What are the parameters to be monitored
- for the system acceptance? Demonstrate how it could be done usmg |
a suitable example R R : -

[b] Discuss the role of smoke testmg and 1ts advantages? Three mteger ,
values are to be read: by the program from the slandered : input, that
are to be mterpreted as the lengths of the sides of a triangle. The .
program prints-a message that states whether the trlangle is scalene, -
isosceles: or equllateral Design the test cases for above ‘program
statement usmg dec1310n table-based testmg method 8+12)

Q.1 [a] Analyse why mtegratlon and system testmg assumes spec1al
importance for an obj ect-onented System? And also whatrole would

- test data generators playi n testmg object onented systems?
-[b] Why do we have to retest subclasses that are instantiated from an
- existing data, if the existing class has already been thoroughly tested?
Canwe use the test case de51gn for the existing classes? Consider a
class that nested five level deep and each level Just redefine one
method. What kind of problem do you anticipate m testing such -
classes and the mstantlated objects? iR v N (8+12)



_ 20"

|
I

Q.3 [a] Write short notes on: 1) Functional testing 2) Stress Testing
[b] A program calculate the total salary of an employee with the
condition that if the working hoturs are <48, then give normal salary.
The-hours over 48 on normal working days are calculated at the rate
of 1.25 of the salary. On holidays or Sunday, the hours calculated at
the rate of 2.00 time of the salary. Draw the cause effect graph for

the given problem and find all the possible test cases. - (8+12)
- - Y

| .
Q:4 [a] What are the goals of software testing based on defects remroval,
faults, failure verification? K |
.[b] Differentiate between fault & failures. What are the different:
types of causes of failure? '

[c] How software testing effects quality of softWare'testing? Justify

this using an example. (T+7+6)
Q.5 Describe the folloiving in detail with suitable examples.
[a] Technical Review. iib
‘ ~(10+10)

[b] Structured Walkthmugh and walkthrough.

6 [a] Discuss test automation and its process modgl‘{ What are some 0
° [ﬂ]le challenges.in automating the test of GUI portion of a‘pphgahon?
.How do these compare with the automation of back-end testing?
~ [b] What are the different types of debugging approach? Illustrate

. ' e helpful for test case design of software modules?
how are these help ; T

s Verifionti idat] ppos the member
7 [a] What is Verification and Validation? Suppose you are
2 [agf development team of a software; strateglze O how you can
perform software verification and 'vallc-latlonA flaxg}mg. it
mean by mutation testing? Also discuss app
-~ [b] What do you y o)

of it during software testing.
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IT-6035 Secure Coding '

Timie: 3 Hoars . ...
Note: /\Hcmpt any 5 ansnons S
Each Question Carry Equal Marks.

Assume suitable missing data, if any.

M ax. Marks: 100

Q.1 (a) Review the TCP/IP protocol by TCP, IP header analysis. [20]

(b) Describe the process of email communication. Discuss various protocols
involved? .

(a) What is a variadic function? Discuss various macros associated with it.  [20]

Q.2
(b) Whatis a buffer overflow? Explain with an example How a buffer

overflow attack is performed.
(a) What is integer overflow? Discuss various techmques to mitigate [20]
Integer overflow problem.
(b) Write short notes on:
‘ 1. Cross site scripting
2 Magrc URLs

Q.3

~

Q.4 ,v(a) DlSCUSS WEP and WPA. How WPA addresses the WEP vulnerabilities? [20]

ious network securlty protocols available at application,

(b) Enlist var
transport and Network Layer of an OSI model
Q.5 (a) stcuss varlous types of breakpomts gwmg examples . . [20]
(b) leferentrate between Kernel vs User-Mode Debuggmg in detail.
o

rverBot? How does it work? £ e )
d their ch'aractenstics;

Q.6 (a) What is Anse
; s various android malwares an

(b) Briefly discus
END- R A
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IT-6516 MACHINE LEARNING AND APPLICATIONS
TIME: 3 Hours Max. Marlks: 100

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

Question No. 1 [4x5=20]
[a] Outline the key features of inductive learning.
[b] Describe reduced SVD

[c] Define Hierarchal Learning

[d] Identify the differences between Hicrarchal and Partitional Clustering
Question No. 2 [20]
A data Table 1 consists of various symptoms of Flu, and these symptoms are

Temperature, Headache, and Motion Sickness.
I § Table 1
[ Day S® ] Temperature Xq [ Headache x; | Motion Sickness x3 | Fluy
r s@ ’ High I Yes No Yes
s@ | VeryHigh | . Yes Yes Yes
| s® ] Normal | No No No
s® J High ' Yes Yes Yes
s& | High | No Yes No
s©® , Normal l Yes No No
| 5@ | Normal | No Ny Yes No |
Determine the followings: ;
[a] Information gain for attributes x;, X, and x3.
[b] Choose the root node for the decision tree
[c] Grow the decision tree till all nodes are pure. .. .
[20]

Question No. 3
[a] State and explain the K-Mean Clustering’ Algorithm -and also identify the

stopping criterion of K-Mean Clustering.

[b] Consider the data points as given in below figure, perform the ‘hierarchal
clustering and - develop Dendrogram using single link matrix distance

approach.
o b m g oy m Ao S i o g2 ST Sy
:

QAN >® O

—_ N WL AW

(=4
N
«
N
W
(=)}
N=}

1201

Question No. 4 |
Design a two layer feedforward neural network with two inputs x; and x, one

hidden unit (z). and one output unit (). This network has Five weights
(W1, Wy, Wo, V1, Vo) Where (W, Vo) represents the bias terms for two units with
sigmoidal activation function for hidden layer and liner function. These weights
are initialized as (0.1,0.1,0.1,0.1,0.1) and determine their values after each of the
first two training iterations of the backpropagation algorithm. The learning rate is

0.3, and the training examples are as follows:

Xy Xz Y
1 0 1
0 1 0

120]

Question No. 5

Training data has been collected from a Computer Store for customers who are
buying a computer and are given in Table 2: The data instances are described by
attributes such as Age (x1), Income (x2); Student (x3), and Credit Rating (x4)-
i able training data and

‘Develop a‘Naive Bayes Classification model from the avail
classify atest sample x: (X1 =."<30", xz="medium",g3="yes", xg="fair") of

- ‘buying a computer.



Ins .‘. 5 M
(;‘z‘r)l)c‘cs rgw Student | Credit Rating [ Buy Computer
TS\% S (x3) (x4) )
S gh No at
@ ?30_ i Fair No
TW H'g No Excellent No
o9 | igh No Fair Yes
| SW | >40 | Medium No Fair Yes
s6) > 40 Low Yes Fair Yes
N0 > 40 Low Yes Excellent No
N 31..40 Low Yes Excellent Yes
S® | <30 | Medium No Fair No
s <30 Low Yes Fair Yes
| $0) > 40 | Medium Yes Fair Yes
san < 30 Medium Yes Excellent Yes
502 31..40 | Medium No Excellent Yes
sa3) 31..40 High Yes Fair Yes
saa > 40 | Medium No Excellent No

Question No. 6
Write short notes on followings:

|a] Receiver Operating Characteristics
[b] Feature Représentation us‘ing Run Length Coding
[e] Support Vector Machine
[d] Elements of Reinforcement Learning

1201

R o e 5 B B RS R

-5zl



Total no. of pages: 1 Roll No
SECOND SEMESTER M. Tech. [ISY]
END SEMESTER EXAMINATION MAY-2019

IT-6521 Advances in Information System
Time: 3:00 Hours IVIax. Marks: 100

Note: Answer any 5 questlons Drawn neat diagram wherever necessary.
Assume suitable missing data, if any.

1 [A] Discuss how can e- Iog15tlc be he]pful in achlevmg customer [10]

satisfaction.
[B] Explain the term Supply Cham Management and also discuss the [10]

challenges assocxated with it. _
[10]

2 [A] DISCUSS the security and pnvacy lssues relatlng to electronlc cashi inan -
online banking system. : : A
[B] Wwith example ex'plain different netwnrk security problems Wim B [10]
~ solutions. S faind - e |
3 [A] DISCUSS the scope of the lnternet and web technologles in e—commerce in [10] il
India. SN ety ks
[10]

[B] Explam vanous models of e- commerce i S

4 [A] " Define E—agnculture Dlscuss the beneﬁs and challenges to employ ICTln [1'0]
gnculture sector. : ‘ bR 3 ,

[B] Explaln the role of servers in ever expandmg markets snze of e—commerce [10]

5 [A] What is the sugnlflcance of E-governance DISCUSS the admlmstratwe and 10}

managenal activities mvolved in GZG

[10)

o

[B] Discuss various l‘lSkS mvolved in E- banklng |

6 [A] Describe the process of payment with a credlt and debit card. : T [8]
[B] Why Information on lnternet is Vulnerable dlscuss ;

4]

[C] Deﬁne the importance of EDI(Electromc Data lnterchange)
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EE-601/611 Micro-controller and Embedded Systems

Max. Mdrks: 70

Time: 3:00 Hours
Note :

Answer ALL questions.
All questions carry equal marks.
Assume suitable missing data, if any.

Ql

Q.3

Q.4

[a] What is an Embedded system. What are its components?
Discuss various microprocessors and mlcrocontrollers used in
Balie s 00

embedded development. ,
[b] What is the role of RTOS in embedded systems? Explam the
. AR W)

Structure of RTOS Kernel W1th d1aoram

[a] Write the dlfferent steps mvolved in assemblmg and runnmg
the 8051 program DISCLISS varlous data types and d1rect1ves n

8051.
[b] Explam the pin dlagram of PIC Mlcrocontroller DlSCLlSS the
Archltecture of PIC ‘ . e s ()

[a] Write a program to convert a series of ASCII numbers to
packed BCD. Assume that the ASCII data 1s located in ROM
locations starting at 300H. Place the BCD data n RAM

e ()

locations starting at 60H.

ORG 300H ' ‘
| “87675649”

| MYDATA: DB
[c] Write an 8051 C program to send letters SR ‘W ‘A’, ‘D’ to.
HE D

the LCD usmg delays.

[a] What are the SFRs used in serial commumcatlon of 80517

Explain. Write a program to receive th

e data which has been sent

in serial form and send it out to port 0 in parallel form. Also save
the data at RAM location 70H. - (7



Q.5

TS .

M*/? ”‘7 —~—

[b] Write a
an DTy .
Serial poit A8()51 ‘(‘ program to send two different strings to the
. Assuming that SW is connected to pin P2.0, monitor

1ts stat
Sl{i/and make a decision as follows:
= 0: send your first name

R SW =ﬂ1: send your last name
ssume XTAL = 11.-692 MHz, baud rate 06 9600, 8-bit data, 1
| (7)

stop bit.
TACK, PC, Registers banks
Pl

[a] Explain the working of DPTR, S
toggle all the bits of PO,
| (7

in 8051. Write a 8051 C program to
delay.
ALL, explain

and P2 continuously with a 250 ms
[b]What is the difference Between LCALL and AC
uare wave that has

with examples. Write a program to create a sq :
a high portion of 1080 micro second and alow portion of 20 micro
second. Assume XTAL=22MHz, Use Timer 0. (7)
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"EE-6021 EHV AC POWER TRANSMISSION |
Time: 3 Hours Max. M arks: 100

Note : Answer ANY FIVE questions. All questions carry equal mérks.'

Assume suitable missi.ng data, if any.

Q1. a. Justify: ‘Given a positive charge O1 and a sphere of radius R, with O located external to
the sphere, whose centre is at a distance S from 01, the sphere can be made to have a zero i;biential :
on its surface if a charge of opposite polarity and magnitude 0> = (O1R/Sy) is placed at a distance
Sz = R2/ S from the centre of the, given sphere towards Q1. gl o i (|

b. A 735kV line has 4 sub Cond_uCtofs evach"w‘igh radius 0..0:1“7 6 m and spag;{ﬁg of 0.45 72 g tﬁe
bundled ‘conductor of each phase. The line height and phase spacing in horizontal configuration :
are 15m each. Calculate maximum surface gradients onthe centre and outer phases using Mangoldt .
formula. - , f : S gk e e : 10
Q.2. a. Explain how the travelling waves gets attenﬁated'due to Corona. oy i 10

" b. A 400 kV line has the following details: N=4,d=3 cm, B= bundle spacing = 45.72 cm, height

- H=20m, phase separation S =14 m in horizontal configuration, ﬂlemaXimuﬁ};cdqdpcto: surface -
- voltage gradients are 21 kV/cm and 19 kV/em for the centre.and outer phases, respectively..
"~ Calculate the SPL or AN in dB(4) at a distance of 30 m along ground from the centre phase (line
centre). Assume that the microphone is kept at ground level. Using this as the AN level of the line, -
calculate the day-night equivalent if daytime is 12 hirs and the penalty for the night is 10dB(A). 10

Q.3.a. Justify: “Positive corona pulses are feépqnsible for RI” ‘Also _§Xpléin the formation of -
+ positive corona pulses. aifE el A e {1 e

b. Explain CIGRE formula for he calculation on RI due to transmission lines. Explain the rules
for the addition of R levels for a double circuit line. G AE S X TR 10

Q4.a. A 1150 kV D line has donductofs at heights 26 m and 44 m with ‘2'4 m spacirig be"cween:the

lowest conductors. Each phase is equipped with 8 % 46 mm diameter conductor on a circle of

1.2 metre diameter. At 1200 kV, calculate the electrostatic field at ground level at a distance of 13 -
metres from the line centre. | ¢ T

b. Justify: ‘In recent years, the ground wires may also be utilized for ¢arrier’.,-communicati9ﬁ,

protection and to tap power at a voltage lower than transmission voltage. -
Q.5. a. Whét is the basic concept behind the Compensation of transnﬁssioh lines? Explain with
suitable examples. _ , 5 S 120

TN
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. : ; : dies
b- List the dangers r esulting from serjes capacitor compensation on long lines, ?nd the remedi

taken to Counteract them, ' _ iz 1
Q.6.a. Derive the expression for the voltages induced in an energized line due to nearby energized
.- line, by

10

b. A 400 kV Jine Supplies a load of 600 My over a distance of 400 km Its conductors are 2x3.18
cm dia. with

a resistance of (.03 ohm/km per phase. It carries an average load of 400 MW over -
the year (66.79 load factor), ’ : 2 e,

(@) Calculate annygj energy 1oss of the line.

(b) If the average corona loss is 20 kW/km for the 3-phases for 2 months of the year; calculate the
annual energy loss due to corona, 10

Q.7. Write short notes on (any TWO) ' il 2x10=20
a. Audible noise due to corona : i g
b. Excitation function
C. FACTS Devices
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EE 6032: POWER GYSTEM OPERATION AND CONTROL
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mcrcmental fuel cost in $/M\Vhr for five generatmg units i

statlon are
ICI = 0.012P; + 9 ICZ =0. 0096P62 +6, IC;

0.0068P¢ + 10 and ICs = 0. 0054Pgs + 12.

= 0008P53 + 8,

c, =
Assuming that all five uni
find the output of each unit for economic

losses. What is the mcremental fuel cost of the power station ?
: '

dispatch.- Neglect transmission

12 .
es, the conditions for the optimal dxspatch of three

[b]Derive, from first principl
8

generating umts in a power plant, including transmission losses.

k dlagram (govemor-turbme-generator—load)

ACE. Assume standard notations, 8

Q. 2[a]Draw the s- domambloc
two-area system operating-on

- [b]A generating unit is operatmg in ste:
Rated capacity: 500 MW operating load: 250 MW, D

The unit has 5 % regulauon (govemor droop 5

- unit capacity.

—18pu,H -5 secs.

MW increase in load.

generatlonfollowmg a30
and (iii) with secondary frequency control

primary frequency control
12, L

Q.3[a]Deri

n a power *

its operate to meet the total plant’ load of 120 MW, ;

for a2
ady-state at 50 Hz. Its charactenstxcs are N
%) based on:the: generatmg_,',‘"

along with: the increase, m" :

Fitid thé final steady state ‘frequency in Hz g
(i) without governor. (u) w1th‘ : SRR
‘Q.5[a] Elucidate, with .

ive, thé expression of the power transfer capability of a transmission line
8

mxd -point oftheline. .,
eristics:
0.02 p.u, damping .

w:lh a SVC, connected at ‘the
[I)] Two power contml areas have the following charact

Arca |: Rated MVA = 1500, speed regulatmn 'R’
+ —coefficient ‘I’ =.0.8 pu.

" Arca 2: Rated‘MVA =
coefficient ‘D’ = 0.9p.u.
Determine the new steady-sta

in MW following a load decrease o

500, speed regulatlon ‘R’ = 0.025p.u, damping;

te frequency in Hz and the tie-line power change .
£120 MW-in-Area.l. - .- 12 .

Q.4[a]A SSSCis connected in series w1th a transmission line. The SSSCis. instailed

at the line sending end.’ ‘Derive an -expression for - the reactlve power

exchanged by the SSSC converter with- the lme <5 S

[bJA lossy. STATCOM is connected to a'loa'd bus,:is shown in the- equivalent -
circuit of Fig. 1.~ } T By OO ‘ : ‘

ViueLObas 2is . N )

||.v.l

s L *('\,
: B “ R Flg 1 Equlvalentcnrcuxtof a STATCOMconneaedtoaload bus
? The ‘STATCOM delivers a reactive “power of 0.3 p.u. “to. the bus while
; absorbmg an active power of 0. 02 p.u to feed its losses- The load ‘Bus voltage. -
is V1 =0 98410°p u while, the leakage reacta.nce of the couplmg transformer “
is 0. 15 pu. Compute the STATCOM fundamenml output voltage V_‘,.AHS,l ' :

22

-

VI characteristcs and P-5 curves, how a:STATCOM is -
better thana SVC. - e S 5 ks

222222221779729797009¢805202888
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[b]Flg 2 below shows a lossless UPI‘C conncctcd at the sending cnd of a
transmnssnon lme betwccn buses 1 and 2. b

SPdve,
"11":

x“'l

Y
- J‘ Vg, L8y

Fig. 2: UPEC ¢onnected at sending end ofn line

The line reactance is 0.2 pu and the " series ‘converter coupling
transformerleakage reactance is negligible. The bus voltages at the sendmg

andreceiving end are V; = 0. 99,12° and V, = 0.9924°.
(a)If the UPFC transmits0.85 p.u active power to the receiving end of thelme

at unity power factor, find V,eand Ose.

(b)If the UPFC shunt converter delivers 0.2 p.u reactive power to the sendmg i
, 12 .

end bus, f nd Vsh
Q.6[a) Explain, with neat diagrams, why a UPFC is better than a SSSC 8l
12

[b] Draw the three-phase physical connection diagram of a UPFC “installed.at Th A

the receiving end of a transmission line between two buses.
Q.7 Write short notes on (any four): 4x5
[i] How SSSC is immune t6 SSR, unlike TCSC '
[ii] P-§ characteristics of a SSSC
[iii]Primary and secondary frequency control
[1v] Need for tight control of frequency and voltage around nommal values.

[v] Area control error

505
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END SEMESTER EXAMINATION ‘ (May—2019)
EE-6123 NONLINEAR CONTROL THEORY
Time: 3 Hours Maximum Marks = 100 W

Note:  Question No.1 is compulsory. Answer ANY Four from

. remaining questlons
Assume suitable missing data, if any.

1[3] Draw the output of the following nonlinear elements, whose input (x) vs output(y) charac‘tenstlcs
are shown in. F1g 1. Assume sinusoidal input x(t) =Xsint. 3§ & crp=k

Q) Vs 1M Cit) +M
: e : 4
. - =M ‘ "“aoi

. [b] Draw the phase plane tfajectory of the 1% order system described as:
x+x—0 el R =
[c] Check whether the LTI system descr1bed as:
i _[_o : .1]
il g
Ts stable or unstable?
[d] Write the Descrlbmg functlon for squarc type nonlmearlty
[e] Find the sign of deﬁmteness of the scalar functlon i
. SRR SN = x12+xz H2K1Xa
: [ﬂ Wnte the P matnx for following scalar functlon and ﬁnd s1gn of deﬁmteness
j: : V(X)— =X1 -3X2 -5X3 +2X1X2-4X2X3-2X1X3 ; KB
“ [g] Write the Lyapunov equation of stability for a LTI systern
[h] Find the smgular pomt and state the type of smgulanty m the system descnbed as’:
X = 3% = T ; L-La s
[i] Describe with help of appropnate equatlon ‘Chaos’ behav1or in nonlmear systems
[] Descnbe the ‘bifurcation’ behavior m the nonlmear systems -

p 33

" tu‘ :-i't-’

leﬂ

2[a] - For the nonhnear system descrlbed by the mput output charactnstlcs shown in Flg 2 |
derive the descr1bmg function, where y is output and x is mput

\]

—$ v - 2L g
g ‘/‘ TS ;
- -k Figz

[b] Develop 2 state space model of the following nonlinear system
%4 2x x+3x) 4+x=0

And linearize the system about operatmg point (
neighborhood of the operatmg pomt Identify the type of singularity in the system

0.5, 1) and deterrmne the stabthty in the
0.

R g

I
=

Q
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3 Using Delta method sketch the phase plane trajectory on a lmear graph paper and investigate the
behavior of the following nonlinear system.

¥+ x %+ 4x = 0 : assuming starting point (4,2).
20

4 Use Variable gradient method to construct a proper Lyapunov function for the nonlinear system
described as:

¢ = — -2 . - —
X = 1,+2x‘x2, X, = —x,

~ Assess the stability of equilibrium state of the system. 2

Assuming there is no

5. Consider the system shown in Fig.3. The controller is a nonlinear controller .
differential equation of |

input signal and the system is subjected to only the intial COHdlthIl Write the
the system for the following cases.
- (@) the control signal u = =1 ,(ii) The control signal can assume any value between 1 and -1.Find the
equilibrium pomt of the system in both cases and determine the type of singularties.

20

6 Determine the value of ‘K’ that exhibits a self-sustained oscillations in the system shown in Fig.4 ?
If so what would be the frequency and amplitude of oscillations? Derive the describing function for

nonlinear element also. Y-

Yo : : —cL i /-Slo‘-&:

e , / \ T g
Q,{)ﬁ’\M)IL-;I’

: 1:\'2, M A e i

7. [a] Develop a suitable Lyapunov function for the LTI system described by.-
T B G | 1,
2= Qs

And determme stability of the system using Lyapunov direct method. :

10

[b] Using polar coordinate system assess the existence and stability of limit cycle in the followmg
nonlinear system. :

X = x+x,_+x(x, x%)

X,= —x— x+x(x2 x2) ' : 10
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EE-6131 COMPUTER, COMMUNICATION AND CONTROIL

Time: 3 H
ours Maximum M arks: 100

Note: Question No. 1 is compulsory. Answer any four questions from remaining. All
questions carry equal marks. Assume suitable missing data if any.

1. Write true or false and justify your answer . (10x2)
ithin the neutral zone with p = 50%. At t =0, the error

(a) Suppose a process error lies w
per second, output will saturate after 20

falls below the neutral zone. If K= +2%

seconds.

(b) There is an advantage in desrgnlng control systems many times"faster than the -

process lag. St , .
(c) Floating control mode is not ‘suited to self—regulatlon processes i

s (d) ‘Interrupt’ is @ data condltlonlng technrque

= _ (e) Three dlsplays are used |n DCS s e _,
(f) RS-485 standard interface wrll be most suitable for syst‘e»m Wlth ’fél’i'oWin'g" 'r'e:duirements:
(i) 1 transmitter & 1 receiver e B T R 1

(i) 50 m line length sl s e,
(9) Asynchronous transmlsswn is. cheaper and |s' useful to transfer low volumes of data
Only v Mgmiy ; ' : l :
(h) Small PLCs are used to control a plant wrth upto '5'00 | Id's"and r_nemories upto 10
Kbytes. i R et
(|) All power plant control systems hav

(). There aré two factors wh:ch are consi
tant outflow of 1.0 m¥min. A two

ndrlcal tank is emptied by a cons
close a fill valve with an open ﬂow 2.0 m¥min. For
£z (10)

he set point |s 12 m.

e six control subsystems
dered for selection of PLC.

2. (a)A5m diameter cyli
position controller is used to open and
|evel control, the neutral zone is 1m and t

0] Calculate the cycllng perlod

(u) Plot the level vs tlme graph _
lements of computer-

(b) What is the role of computers in process control? Explarn the e
' (10)

aided process control system :
3.(a) Classify computer—alded process control system based on archutecture Expl
S ’ (15)_

hierarchical computer control systems in detail.

aln K
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(b) Explain the benefits of using comput. « i procass control. 5)

4. (a) What are main parts of a ¢'~nui! vt o computer? Explain its working with a block
(10)

(10)

diagram & schematic diagram also. |1escibe GPU in detail.
(b) Explain various buses to be used in a com:uter.

5. (a) Explain  Analog to Digital converters. What are their types? Wthh one is suited for
process control applications. | (10)
(b) Consider a 3-bit ADC with an input voltage range of + 10V. Convert the 6V, 7V and 14 V
analog input values into digital values. ©)

(c) Consider a 12-bit DAC with an input voltage range of + 10V. Convert the integer

numbers 620 & 2000 into analog values. , (4)
6. (a) Explain ISO reference model. Describe the layers which are used for process control

applications. I (10)
(b) Explain the design of software for process control systems in brief. ' (10)
(5)

7. (a) Define PLC. Explam the functional components of PLC.

(b) If two of a three phases give supply to three -phase mductlon motor. Motor will work
with poor effi iciency. This condition is known as single phasmg To achieve thls condition,
design a ladder logic diagram (Any two phases out of thee phases may be connected at a

time to operate the motor). (7
(c) Describe overvnew of a Distributed Control System W|th dlagram Explaln operator's

console also. : _ (5)
(d) Explain the computer control of liquid level system. (3)
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‘ STABILITY
| sze 3 HQ”"S \ Maximum Marks : 100
Note : Answer any FIVE questions.. . R e -
Assume suitable missing data, if any. VI iy _

~1(a).A 50Hz four pole turbo generator rated 20MVA ,11kV has an inertia constant H=9kwW
s/KVA.Find the kinetic energy stored.in the rotor at synchro_nous speed.Find the acceleration, if
_ ‘thxe.input rot‘ational losses is 26800 HP an‘d the ele’ctrit power dev'é'ioped' is16 MW. (1’.0)
1'(b).Elabdrateland'justify the following s\tkatement:j' i it A (10) ‘
~“i)Voltage sensitivity.depends-upon network configuration i 2 e e
ii)Short circuit ratio has importance with respect to the perforr ance of the,vl‘jn_achin‘e'and its

cost. o , v : S .
m :i_ii)Reac’cive"powerclose to Ioad‘biJseS'a'nd c'ritic‘:alvbuses__'i,seésentia}l to OVeF_C_O!T\e voltage
““Tinstability. ] B i R R e R

ift can be achieved by providing suitablétonngcvtion to the booster,called

: : 4 iv)The quadrature sh
“+#phase shifting tran'sformer.‘ S
.- 2(a).What are tHe'factqrs influencing transient s’tabilityﬂ. Ezkbl:ain. hdv}-/\l_'thé'éxcitatiph impro\(es |

the transient stability limit? : : ' 5 (10)

h BOMVA,8 MJ/MVA is in proximity with another

Lted 200 MVA ,15 MJ/MVA Determine the inertia

dies.Assume a base value of

with four generatoﬁrs ea

three generators eachr
uivalent machine for use in stability stu

2(b);A'powéf station
power station having
constant of a single eq

100MVA.

(10)

‘3(a).EIucidéte the small signal stability on multi machine systefn in'the context of inertia_ .
’ 2 g egr e i ni(A0)

constant.

3(b).In which situation full load rejection technique employed for svtavbi‘lity'imp;OVements.(lo)’

4(a). ) A load of (15+]1 0)MVA'is supplied with power from a generating st'ation froma Lir%e at

110kv 3 —phase 50 Hz.. The line is of 100 km length. The line is represented by 7@ model with the
‘ enerated 10 116 kv.

parameters: R= 26.4 ohms, X= 33.9 ohm, B= 219 * 10 mho. Voltage at the g -
Determine the power supplied by the generating system. : (10)
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4(b).Explain the stability of loads leading to voltage collapse in interconnected power system.

(10)
>.Write short note on any two of the following: \ (10*2=20)
i) - IEEE definition of frequency stability
i) Effect of damping torque components
iii) Problem of Multi machine stability
6.Answer the following questions and illustrate with suitable example if any . (5*4=20)

i) How does real and reactive power changes during system dynarics leading to voltage
instability . : o
ii)How to control actions of ULTC and generator limiters impact voltage stability. ,
iii)Explain the specific situation when load shedding become essential for transient stability -
improvement. : ' i '

iv)Are shunt switch capacitors effective in reméding voltage collapse? .

7(a);A generator rated 75MVA,delivering 0.8pu power to a motor through a transmission line of
reactance jO.2pu.The terminal voltage of generator is 1.0pu and motor is also-1.0pu.Determine

the generated emf behind the transient reactance.Also find out the maximum power that can
be transferred. ' " ' ' " ' (10)

7(b).How does real and reactive power changes during system dynamics leading to voltage
instability and method to mitigate the problem? ‘ SN (10)
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EE- 6522 ngh Voltage DC Transmission

Time : 3 hours
‘Max. Marks: 100

Note: Q1 is compulso1y Answer any 5 questions out of the remalmng All
symbols have usual meaning. Assume missing data, if any. - % J

T_T

Q1 Answer brieﬂy'

- aShow schematlcally how gatmg pulses can be generated for HVDC converters .

=

-b Dlscuss short crrcurt ratlo and lts lmpact on ac/dc system mterac’non ,

- c Draw and explain equrvalent representatlons of rectlfler model for (l) source lmpedance is neglected

(ii) source lmpedance is consrdered

d Compare the voltage profle of the acline vs HVDC l|nk :

e Llst the maln features and appllcatlon of VSC—HVDC system . ) (Sx4=20)

Q2a Compare the technlcal performa nce of HVDC systems over EHVAC systems

b Compute the reactive power demand for HVDC converter |f it is transmlttlng 1200MW at a DC link
voltage of 500kV, assume a=15°, y=18°,Rcr= Rcu 6Q . Also dISCUSS Wthh reactlve power sources may be
: ' ~ _ arid (8+8)

chosen.
| Q3a Derive expressions for DC output voItage for HVDC converter w1th B bndges and transformer tap
HVDC converter system \ :

ratio, T. Hence compare six pulse vs twelve pulse

b The ac line voltage of a 3ph bndge rectifier is 150kV when dehvenng a DC- power of 300MW.
Assuming a delay angle of 30° and commutatmg reactance of 10 Q, find the DC current in the hnk and
18 i S (8+8)

the DC voltage on Ioad

plementatlon for rectlﬂer and mverter

Q4a Draw a complete block dlagram indicating basic control im
what is ; the DC link

ith prand ac’
- (8+8)

e mverter is 160kV with y=20° u-20°

b The ac side line voltage of a’ 3phase bridg
gle if the dc side voltage changes to 180kV wi

voltage. Also calculate the new extinction an

side voltage remaining the same.
rams. Also show how a

Q5aExplain basic modes of converter control with suitable equations and diag
led from rectifier mode to inverter mode.

I |

converter can be control



— (3% —

) ' ction delay
* b Prove: cos¢ ~ 0.5* ( cos(a) + cos(a + 1)) where ¢, a, jt denote the power factor Arg's: ext)lnreSsmn for
angle and overlap angle respectively and have their usual meanings. Write a similar e(sis)

inverter end.

. . ) er supplied
Q6a Derive the expression for impedance of a double tuned filter. Discuss how reactive pow | P
by the filter can be computed. ’

. the following
b What is the role of dc filters in HVDC transmission? An HVDC converter station with DTF hash e
parameters. C; = 1.39uF,L; = 12.38mH,C, = 6.11uF, L, = 54.78mH. Estimate which order ha

ehmlnated by this filter.
(8+8)

'Q7a A dc t.rahsmission link connects two ac systems via COnvérterS' and supplies 1000MW at Dc h;k
voltage of 500kV at the inverter end. The effective reactance per phase of each converte: is45Q and the
loop resistance of the link is 10Q. Converter | is operatmg as a rectifier on CC with a=15°, and convert:r
Il as inverter operating on CEA mode with y=15°. Compute the pf and reactlve power demand on the
inverter bus. Also compute the rms value of L-L ac voltage, fundamental line current and reactive power
demand on the rectifier bus. If the rectifier side ac bus voltage dips by 25%, will the cont.(ols stht
Discuss and compute the new reactive power demand on the inverter e‘nd taking current margin as 10%
(16)

-End-
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END SEMESTER EXAMINATION oo May-2019
 EE-6612 Intelligent Instrumentatlon i

T:me 3:00 Hours .- Max. Marks 100

_ marks. Assume suitable missing data, |f any

Q l[a] Explam what the followmg are: (a) thermbcouple 2 (b)coﬁtin&oﬁs

- thermocouple, (c)theunoplle and (d)digital thermometer. =~ Ll L
[b] ‘The hot junction of ‘a bare copper-constantan’ thermocouple is.- suddenly v

. immersed in an oven at 200°C at constant temperature with its cold junction. i .
~ kept at 0°C. The static sensitivity of the thermocouple is 40 ,uV/°C The :

. response of thermo- couple is - shown in Flgl The step response of the :

‘ Uthermocouple is glven by y(t) K (1 = e"t/ T) If the tune constant of ]
fthe thermocouple is 2 S, determme the dynam1c error at 3’s. At what tlme s

will the dynam1c error reduce to 1% of true value‘7 e et

C632% |-

| ‘ F1g1 R T
Q 2[a] Explain thé: workmg prmc1ples of a, sermconductor thermal sensor and a -
Hall effect sensor, How do they work and what are they used for? H

[b] An mtegrated circuit (IC) temperature sensor is connected to a measurement

. specimen surface w1th a contact area of 10 cm? and a gap of 0.5 cm’ from .
the’ heatlng point. The heat developed is 5W with a- ‘heat- conducnon
coefficient’ of 10 W/mK. If the temperature of the specmen s+ 75°C :

determme the thermal impedance of the .specimen and input unpedance of 4

the sensor. Find the temperature at the sensor surface also

Q. 3[a] Explain the principle of operation of Resistance" Temperature Detectors
- (RTDs) with Different methods of connectjon of RTDs.-

‘[b] Velocity of electro neuro gram (ENG) signal of. ulnar nerve of ‘a human
- subject is determined by using two concentric needle electrodes positioned



QA4[a

decision rule, also write their express

[b]Compare two sensors bas_ed upon their'detect
The following table of gain settings
standard item being monitored provi

rep

The universe of discourse
Membership functions for the two sen

Q.5[a]

FIR model (20 AR mo

(
[b]

Determine the measurem

frequenc

— Yo ~

over the wrist and just below the elbow (distanc
PUISG_ of 100 mV amplitude and 100 ps duration 1s app
ﬂle signal sensed by the needle electrodes are filtered,
converted to digital format by a 12-bit ADC with a samp
500 Hz. The reference voltage is +5.0 V. Two sets of
shown below:

E,(n) = [5.253 515465625547 4344434241 3.83.5]uV

Ey(n) = [353.84.24.95.255596.16.364 5.55.25.14.8 43UV

For n = 1-14, the peak detection and crods-correlation operation were
performed on the samples data to determine the ENG velocity. Calculate (1)
Cut-off frequency of LPF required to filter any high-frequency noise p‘ick(ed
up by the electrode (2) ENG velocity by peak detection method (3) ENG
velocity by CCF method (4) Amplification factor needed to amplify the
signals for applying to the ADC oy , s A '

e 62.5 cm). An elegtrical
lied to the nerVé and

amplified, and then
ling frequcncy,of
sampléd data are

] Explain certainty factor of the decision table and ch_eragé Y:féc";jcor of the

ion used in Rough Set"'l‘“h‘eplry. .

_ ion"leifels"and gain settings.
nd sensor detection levels with a

des typical membership values to

resents the detection levels for each sensors.

Sensor 1 detection levels  Sensor 2 detection levels

Gain setting
i _

:
B0
100

s X = {0,20,40,60,80,100}. Find the
sors (1s1us2(¥) (2) Msinsz(®) (3)
seq (%) (4) ps2 (%) (5) HsTUST (6) pstrsz (7) Hsrust (8) Hs1nsT -

ve Moving Average with Exogenous Input models (1)
del (3) MA model (4) ARMA model (5) ARX model .
6) ARMAX model (7) Box-Jenkins Model WA I R
An optical rotational sensor produces a signal of frequency 1-5 kHz.
ent time and the counter sizes to measure the
-bit resolution. | s

Explain Autoregressi

y by a micro- controller with 12
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SUPPLEMENTARY EXAMINATION  May- 2019
FE-6623 INTELLIGENT CONTROL
 Mexparsad

Time:3:00 Hours
Note Attempt any FIVE questlons Al ques
ASSUme suitable missing data, |f any

P, Fuzzy PI, Fuzzy PD and Fuzzy PHD

Ql[a] [a] Explam Fuzzy
controller. | 10+10
~[b] Explam the soﬂ computmg and hard computmg terms Give sorme

examples of hard and soﬁ computmg |
Q2[a] Deﬁne l-norm, 2-norm and co-norm of 51gnals vectors and
! matrlces Deﬁne local L1psch1tz property also. y 10+10' '
_—[b] What are the 1nduced l-norm 2-norm and o0

| and matrle R g 2

.,'j"_: ; i _9 it

Sl B
VQ3 Derlve the equ

.. the fuzzy logic co
by system usmg fuzzy SR :
1e terms Regulatxon and T racklng used in co

G1ve some examples also. =~ ‘ |
' din control system w1th the
ork toolbox use . ety

-norm of the vector X

m Explam how
endulum »
20_

ntrol_

atlons
ntroller can be
lo g1c toolbox

‘pagel of 2
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QS Explain the Rule list used in fuzzy logilc tg-og)oi;vzilr(lputs Grease
machine example and derive the rule list. e | istic variables
and Dirt and one output. Use three trapezm.dal lmguleaﬂ 0"
for inputs and output. Draw all graphs and diagrams neatly.

QG [a] Explain Pre-processing, Fuzzification, Fuzzy Rule Base, gzzzy
Inference Engine, Defuzzification and post processing e : O+leg
logic controller.

[b] Discuss the term Intelligence and also Johnson and Picton’s model
with the help of neat diagram.

Q7 A fuzzy logic controller has inputs as error and change in error.
Universe of discourse for error and change in error are from:S to 5
and -2 to 2 respectively. Universe of discourse for output. 1S f%'or.n
-10 to 10. All the membership functions are triangular. Linguistic
variables for inputs and output are NB, Z and PB.-Rule base is shown

in table-1. _ - 10+10
Table-1: Rule Base

Error Change in error Output
NB NB NB
Z | - NB - 'NB
PB | NB. Z

NB - Z NB
Z Z ¥ - Z
PB yA ' PB
NB _ PB Z
A PB ‘ PB
PB ‘ PB PB

Use Centre of area method to calculate crisp control signals u(t) when
thc; error E(t) and rate of change of error CE(t) have the following
values. - |

(8) E(ty=1, CE(t) = 1.5
(b) E(t)=-4, CE(t) = -1
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'EC~6_01 DIGITAL MICROWAVE COMMUNICATION
Time: 3 Hours ' Max. Marks: 100

Answer Any FIVE Questions

Assume suitable missing data, if any

1. () Epumerate the characteristics of digital radio communiéétion system h‘ighlighting,.the
disadvantages of microwave transmission 24 ; (10)
(b) What are the challenges and opportunities for digital microwave communication? (10)

2. (a) Draw the iﬁher structure of the outdoor unitrand explain each block in detail (10)
~ (b) Explain the major performance indexes of the transmitter and the receiver - (10)
3. (a) Compare two passive felay stations? RN N e ©05)
(b) Derive an expression for propagation loss of electric waves in free space . .~ (05)
(). Explain the influence of ground reflection on receiving level? . (10)

4. (2) Expiaih the diﬁcrelfc »fading’sﬂc’aused by se&e__fal atmosphenc and earth effects (10)
(b) Differentiate between microwave and optical fiber COmigu;};éaﬁoﬁ? s K10)

5. (&) Derive an expression for SNR of a PCM system for a sinusoidal input. A PCM system
uses a uniform quantizer followed by a 7 bit binary encoder. The bit rate of the system
is 50 Mbps. What is the maximum message bandwidth for which the system operates
satisfactorily? What is the SNR for a full load sinusoidal signal? - < (10)

(b) We wish to transmit the data sequence 110100010110 by a binary DPSK. Let
s(t)= A cos(2nf:t+6) represent the transmitted signal in any signaling .mter_yal of duration

T. Give the phase of transmitted signal for the data sequence. Begin with 6=0 for 1.:he .
hase of the first bit to be transmitted. If the data sequence 1 uncorrelated, determine

and sketch the power spectrum density of the signal transmitted by DPSK. . «(10)

QPSK transmitter and receiver with a neat circuit diagram  (10)

: i orking of : , : ;
6 (a) Explain fret c 4 sketch of transmitter and receiver of a Delta modulation. (10)

(b) Explain the operation an V
7 Write short notes on any TWO of i i
(@) M-ARY PSK .

QASK S
(c) Network topologies
(d) Frequency converters

the following
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" END TREM EXAMINATION
Optical Communication System (Code: EC-6021)
' Max. Marks : 100

Time: 3:00 Hours
Note: Attempt any five questions. All questions carry 20 marks.

Q1: Compare the performance of UPSRs and BLSR/2s in cases where all 20
the traffic is between a hub node and the other nodes. .Assume the
same ring speed in both cases. Isa BLSR/Z any more efficient than a
UPSR in traffic-carrying capacity in this scenario? p
Q2: Design and explain reconfigurable OADMVarchi_tectures using - 10+10
(a) A partially tunable OADM using a serial architecture: with fixed-
wavelength transponders. AERGD s v it :
(b) A fully tunable OADM using a parallel architecture with tunable
transponders. i i e e et e

Q3: (a) What are the different ‘elements of a’ SONET infrastructure? 10+10
ok Show different SONET configurations including point-to-point, =

" linear add/drop and ring configurations. - el R

~ (b) Explain the process, of mapping of lower-speed -asynchronous .
streams into virtual tributaries in SONET. = G g i

agram of wavelen gth-roufing PON (WRPON). | 10+10
m to route different wavelengths to different
direction, without incurring 2 splitting |

%

Q4:  (a) Draw the block di
What is the mechanis
'ONUs in the downstream
loss ? i S R R
(b) Describe four types of fiber access networks? In “which type
remote node is located at the central Gtfice dtself 2 nant
Q5 (3 Explain the Optical CDMA architecture. Also design prime 10+10
; sequence based 1D and 2D encoder and decoder . of 'OCDMA
system. i et ~
(b) Draw the structure of dual fiber bus topology. Explain its

advantages and drawbacks.



/ (/ 5‘ e

Qo (n) Explain the impact ionization in Avalanche photodiodes, Define 11
photo multiplication factor and cutoff wavelength 0“!"3 photodiode,
(b) Briefly describe linear scattering losses in optical fiber with
respect to Rayleigh seattering and Mie scattering,.
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END SEMESTER EXAMINATION May - 2019

Paper Code: EC 6032 RF MICROWAVE & MILLIMETER
CIRCUITS

77m¢ - 3Hrs. Max Marks : 100

Note : Answer Any five questions.
Assume suitable missing data if any.
Use of Scientific Calculétor is permitted.

Q.1 | : [20]

Using Swartz christoffel transformation find the characteristic |mpedance of a symmetric strip
transmission line. Give some idea how the characteristic impedance ofa micro strip line can be found
out using conformal mapping. '

Q.2 ' | et (20)

Using the concept of mode voltage and mode currents, show that fora Iossless TE mode gunde can be
represented by a transmission line model with serles mductance X-wp and shunt susceptance _

B= wE-.—kg'
o 5 ‘(6-{-'7+7)
For the network shown. | v |
st 4T .4-19_;1,_':41;
Vzvia V,’{tzo: D) ‘zoz.': } Vg = Vz( o

Show that

‘i) [S) = [2-Z0) [Z+Zo]* where [Zo] = II(Z)O' 2 ]]
oz

[511 s22511/512 §22/512]
—511/512 1/512

i) [T] =

iii) If the above network is reciprocal, show that

z02
T11T22-T12Ta1 =
11T22- Tzl ==

PToF
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Q.4 | (20)

)

L . e the excited
If an arbitrary cavity is excited by electric current density j at a frequency W, then show that 3
field at the frequency w is given by

E=X JoB: /(S w) } [If ). dv

H =i JoHy (= &) ) ff J. Eidv

Where w is the resonant frequency for the ith mode and E;, Hiare the corresponding normalized
field. :

Qs ‘ e (20)

A rectangular cavity is excited by a pr(‘)b'e with current

sink(d—a)

JQ |
T sinkd

8 (y-b)8(y-c’) x<d
0 x>d
The normalized mode vector of the domihant modve’ is.

Eo= "y

A eab) (eabc) Sm_

Find the input impedance and draw the equivalent circuit for the probe fed cavity in the vicinity of
resonance '

as | . | (5

a) A lossless transmission line (1=0.6A, 20=500). Is terminated in a load impedance (z.= 40+j20) find the
reflection coefficient at the load end, input impedance, VSWR on the line.

b) A lossless transmission line is terminated with a 200 Q load. If the VSWR on the line is 2.0, find the
possible value for the line’s characteristic impedance.

c) A 50 Q micro strip transmission line needs to be desngned using a sheet of material €,=10 with h=1.02
mm. determine W, A and &x.

d) For a lossiess transmission line, terminsted iri a reactive ioad ZL—jx Find the refiection coefficient and
VSWR. Whatis |I"|?
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EC-611 EMBEDDED SYSTEMS
Time: 3 Hour ' . Max. Marks: 100
fions; All questions'cafry equal marks .- ©. i

/Wsztef\ne*wer Any Ten ques

1" Assume suitable missing data, ifany. © '
C.Find the size of the delay
cy is of AMHz. ! '

QI (a) what is branch penalty? explain with reference to PI

: of the code given below assume that the clock frequen
‘ " Instruction Cycle

DELAY MoVLwW - D ’100°

. MOVWF MYRE

- HERE NOP .
NOP .

NOP "
NOP ,
- NOP Rl
DECF .  MYREGF
! 'BNZ - HERE :
(b) Explain the function of the following —
Brom-outReset,®QR). e G e - s
Q2. (a)Write an assembly language program forerI_C’_,Fhat’@d.ﬁ the number of I’sina-
®) %ith su};able diagram explain thevarchite_(:turevof a typical ,I’O‘go_rt of PIC. Also
7 rite suitable instructions to drive logic ‘0’ at one of the port p;ng_;aqq sow the
- path for driving logic 0 in the pon.grqhitgcmre_-' figt
T equonty of 0MB Write an assembly language
' Assuming that crystal frequency of lq MHz. Write an 25555 0 ) _
Q3(?)prsbgra‘m%o senerate a square Wave Wi period of 10 ms 07 pinPORTBS 0%
18 usin; Tmer0 s o Y R AT AT
(b)girclepare theg pros & cons of two bu§-protoqolg used in SSP. mgdul_g of PIC.
\: _mal interrupts 2V
4(a) Compare the two ?xterna. nterri v
< ((b§With the help of suitable timing diagram explain the

Pt

Ll L TN S AR

,Osc';'lllato_r‘ Stéﬁ-up Timer (QST), ;

silable in ARM ? i
a8 e minimur interrupt latency

i ' ' ‘ m for ARM tﬁét ‘add the content of tWO 64-
: ly lan gepmgramfor_ M that, 855 . E
Q5(a) Write arll) ;Sizlzz ]Y s vi‘;:e . store the resultin variable Resultl.

pit varia
descend

ain the F ull
tions for push and

o of Stackin d write suitable -
ing definition 0f Stack in ARM and write ST
& I;:xﬁ]ti—uc pgop operation for this St?ck : :
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Q6(a) Explain Thumb mode architecture of ARM controller along its features? Write

down its application? ) .
(b)Explain the suitable set of instructions that facilitates ARM-Thumb Interworking. -

Q7(a)What are pipeline hazards? How it affects the ARM7TDMI performance what is
the solution adapted in ARM9TDMI architecture ?
(b) Does PIC support pipelining? Justify your answer with architectural feature &
suitable timing diagram of PIC. :

Q8(a)What is a cache memory? Discuss the operzition of direct-mapped cache memory.
(b)List out the various configuration & control Components of MMU in ARM and
explain the function of Translation Look-aside Buffer?

Q9(a)Compare the SHARC architecture with Princeton architecture.
(b) Explain the purpose of banked registers available in ARM core.

Q.10(a) Explain the ad\)antages of conditional execution feature of ARM instruction set.
Given below is a piece of code S : v

CHP ro, #5
. BEQ BYPASS
ADD rl, ri, r0, : :
_ suB rl, i, r2 - : AR
BYPASS .. ' : : :

Replace this code with the'cpdc having conditidnal execution feature.

(b)Why ARM instruction set is called as an open instruction set architecture '
explain? _ , , ' SRR

Q11With the help of suitable diégram explain the a'rchitéctural features of TI-C54x
DSP. .. ;1o G L ,
Q12(a) Explain the PWM mode of CCP module in PIC microcontroller.

(b) Explain the most common features of DATA PATH of DSP.
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TC-6122: Annlogue Tllter Deslgn

Time: 3 Hours

May, 2019

Max.. Marks 100

Note: Answer any five questions.’ Any missin

their usual meanmgs ;

g datn may be rreasonably assumed. Symbols have ;

Q1 Assummg tdeal op amps determmc an cxpressmn for

to realize (i) . Iow pass filter (n) lngh pass, f ltcr (m) band pass
pass fi Iter Also demgn BPI‘ for the bandwxdth of 5 KHz and cu

Q2 Dcrwe the cxprcssnons for foy
lin
required in the c1rcu1t 50: that the ¢

also be obtamed and thus demgn the notch ﬁlter for cut-

’
log ‘and -

’ ln ;
urrent _rnod

transfer ﬁm

MHz

Ty s

( 3 8 ) and hencc detcrmme the condmon(s) '

filter (BPF) (iv)'notch filter and (vyall

t-off frcquency 10 KHz o @OESASY, ST

the ctrcmt shown m Flg 2 What modtficanons are

ctlons of notch
off freqnency of 1

and all pass responses can::
P (10+5+5)
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Q23 Determine Vo in terms of input voltnges (assuming ideal bipolar OTAs) hence obfain the
condition(s) to realize (i) low pass filter (ii) high pass filtcr (iii) band pass filter (BPF) (iv) noteh filter
and (v) all pass filler (Fig. 3). Also design BPF for the bandwidth of § KHz and cut-off frequency 10
KHz. Given £Vee'=29V, Rei = Ry = 20k€), Ry = Ry = 25k O and Vg = 0.7V (10+5t5)

Fig. 3
Q.4 Assuming ideal bipolar second gencration current controlled conveyors (CCCIIt) determine the

. V V V .
expressions for Ty (s) = V%: yTo(s) = V?:,T,(s) = V?: and hence the type of the filters realized
by these transfer functions (Fig.4). Design the realized LPF for R¢ = 1k€, Qo = 0.707 and cut-off

frequency IMHz given Is1 =1Is2 =2.75A, lp3= Ip = Ins = 20pA. (10+10)
Ips
—z
Y
cccn=
Vin e
o—y,
CCCl+
./ Y,

ij, Vos coan-, ‘
+ J:x‘ , _
: zZ,
IlBh : L C
- ITT
Ig2

|17 cccu+

Fig. 4 .
Q.5 (a) Draw the switched-capacitor equivalence of the circuit shown in the Fig. 5 and hence
determine the function performed by this equivalent circuit. G+

Vin

Ry

Fig.5
(b) Determine Vg a3 a function of Vint and Vimz (assuming MOSFETS to be identical operating in
triode region) and hence the function performed by the circuit of Fig. 6. (10)

Fig. 6
Q.6 (a) Describe elimination of gain bandwidth conflict in current conveyor based inverting amplifier
as compared to an inverting amplifier using conventional op-amp (5+5)

(b) Using Bruton’s transformation design an optimal active filter based upon the passive proto type .
shown in Fig. 7. Show complete op-amps circuit with element values. Perform appropriate impedance
scaling. (5+5)
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EC-6131 DEEP SUBMICRON VLSI DESIGN

RIS AL

Tlme 3 Hours R Gikoe - Max. ‘Marks: 100
Note: Answer any FIVE questlons , ' g
Assume sultable mlssmg data 1f any
1.‘ e i B ¢ .
(a) Compute the: gate 51zes y and z to mlmmlze delay in the path deplcted
by arrowed line in Fig. 1. Eienn i R
('b) Compute rlsmg and falhng logwal effort of a pseudo NMOS 1nverter
- (©) Design adiabatic two mput NAND gate and explam its operatlon in
~ . context of power sav1ng i _ e e i &84 M
T,
: Fig’. 18"
2. B ST T Sy
-(a) Demgn a 16-bit linear square root carry select adder Cornpute WOI‘St;j o
” case delay and discuss the data flow from mput to output % 10; %
(b) How does modified Booth recoding help m 1mprovmg multlpher LA
perforrnance? : T ] v
: (c) Design a 4 b1t barrel shifter usmg pass transmtors : i ML

'(b) Draw boolean decision diagram for Y = AB + BC + CA and

(a) How does slack borrowing: 1mprove the performance of latch basedm

clocking scheme? Aid your answer with suitable example Can slackt :

borrowing be used in register-based clocking? = g ik 1100,

synthesize it usmg MUXs 5



(©) Given that p(A)=0.5, p(B) - 0.2, p(C) = 0.1, Compute probability of
0 to 1 transition for the circuits given in Fig. 2. 5

s

®)

Fig.2

(a) Give architectural descripfidn of charge recycling bus and design the

bus driver and receiver circuits using MOS transistors. Asses its power
efficiency. 10

(b) How does memory bank partitioning and pulsed word line/ reduced
bitline swing help in reducing power consumption in SRAM? Aid
your answer with suitable diagrams. S

() Considering same throughput from a parallel and pipelined processing
system, which system will have better power efficiency and why? 5

5. R )
(2) Design a precomputation-logic based 4-bit comparator. How does
universal quantification help in identifying precomputation inputs. 10

(b) The pipelining improves ‘throughput of the system. What is its effect
on power efficiency? ' 5

© What are the criteria for deciding on locations of buffer insertion points
(BIPs) in a clock tree? - 5

"6
(a) Design a double edge triggered flip flop and explain the percentage
* power reduction it achieves with respect to single edge triggered flip
flop? Aid your answer with suitable mathematical formulation.

‘Comment on effective throughput of single and double edge triggered
flip flop. 0

(b) A 64 bit off-chip bus operating at 3.3V at 1GHz clock rate is driving a
‘ capacitance 0g 25pF/bit. Thirty-two most significant bits have toggling
probability of 0.2 per clock cycle while for remaining bits the value is

0.3. What is the power disslpation in operating the bus? 5

(©) " Determine the class of N, P and NPN equivalent Boolean functions of
two variables. :
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Wavelet and Blomedlcal Analysns ¢

LC-6225
Maxnnum Marks 100

TIME:03 Irs

Note:=
1) Atlcmpt atiy FIVE questions.

'2) Assume suitable missing data, if any.,

s of EEG" Explam the dlfferent

1[a] What are the different -type
parameters of BRG. bt ! @®).
[b] Explain opemno and closing operatlon of lmag,e Wlth apphcatlons-
Calculau, openmg, and closmo operatlon for 0 ‘(‘12)' 3
H0.71140 20 o '10',-0
| 0 01 b
A2 56 0| B= 00
lo 1002 0510 .
®

_»1-_42[a] App]y h:stocram equaltsatlon to. alven 1mage

*—‘»P-OU'\

1
0
4
O

”36 Bmary Gra} and
, ;(6)

@

lred for a 236 X

numbel of bytes requ
vels

lf 03 bits are used for mtensny le
d as low pass ﬁlter

Double Den51ty DWT Wnte all '
fi lter desnon, advantaoes and“

| [c] Prove that a mean ﬂlter can be use
and explam structure of

related tO analysis and synthesns

[a] Draw
f Double Densxty DWT

conditions
disadvantages ©



: ments
‘fferent peaks/waves, S€g ,
il . nterval with their

2% a a ~( :4( X avef ‘th
[b] Dl‘ﬂ\ Ste nd¢ l’d I.‘l 3 wave orm wi .
i 1 1{fe ki . ts an l
and inte l'Va]. L‘,Xplﬂln dl”Clcnt waves, SCgllle“ d ( )

duration and description. |

A WT. Write all
4[a) Draw and explain structure of Dual Tree CO(rlﬂP.leﬁ [Zdvantages and
conditions related to analysis and synthesis filter design, ®)

disadvantages of Dual Tree Complex DWT.

EEG waveform with different types of
sification of EEG

[b] Draw different sub-bands of
(12)

EEG. Explain different variables used in the clas

activity.

" 5[a] 'Explain different ECG and EEG artifacts in terms of their source,
frequency range, relative amplitude, waveform and effect on ECG/ESI%?

waveform.

[b] What are the applications of derivative operators for edge detection

in image? Explain the limitations of the derivative operators for edge
- a0

detection in case of noisy image.
(12)

6[a] Write sho‘rt note on followings :-

i. Separable filters and their advantages. s
ii. Different approaches for dealing with edge problem ofimag;z.

[b] Explain the propertie‘s} of the mask,juséd in fo.l'IOWing. cases: -

i. Horizontal line detection

ii.  Vertical line detection

Ciii. '+ 45° line detection %

iv. -45°line detection ' | (8)
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Blind Estimation Using Higher Order Statistics
(EC 6233)
Lime: 3 Hours Max. Marks : 100

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

i{a) Write the properties of cumulants.
1¢b) Describe inverse modelling of a nonminimum phase system.

B
2(a) Descnbe Sato, Constant modulus, Benvemste Goursat and stop and go algonthms

-2(b) Compare the four alaonthms given in 2(a).

a(a) Descnbe the Tncepstrum Equahsa’uon algonthm

S(b) Describe the decomposmon of non rmmmum phase channel and charmel estlma’uoh,
4(a) Describe the steps of EVA (elgen vector approach) “

4(b) Descnbe the general BSS (blmd source separatmn) problem and its assumptlons for
waveform preservmg solution. R .

'S(a) Describe two BSS methods based on second order statrstlcs
5(b) Describe in deta11 two BSS methods based on HOS (hlgher order statlstlcs)

6 Define the followmg (a) Measure of source waveform preservatlon (b) Quahtv of the :
estimated mixing matrix (c) Interference of signal ratio (d) Degree of statistical mdependence
7 j Computational complexity (f) Measure of ta11 lengths (2) Measure of asymmetry (h)

AGTM (i) LMS () LTS.
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witches. For the
le up of 2x2 crosshar s 4
8~<8 Bcncs switch mac Adtworle att
" C(;INSI‘S:“; tl‘nlmt ()ulput conngetions, draw the Benes/[jw;ti?lzgnon-blockmg
fod:(i\qte the states of the Cl‘OSdel‘ gwitches (cross/bar
INAic: o y | .
swrteh is degired! v b 3. 40 4 5 |
[l R | 65 [101

2. What are the key attrrbutes/features that should be evaluated whrle choosmg

an OADM for a partrcular WDM network? With the help of suitable figures,

explain- the classrﬁcatlons of the varlous OADMs ‘emiployed i WDM
networks R LA '

[1 0]

3 (a) leferenttate between cu'cult svvltchm

g and packet swrtchmg based on_ the
i drffel ent kmds of delays encountered dunng the transfer of mforrnatlon ;

; -:Explam : wrth theuhelp of su scheme of Dynarmc Tlme- L
- Wavelength Drvrsron':MuItlp MA) 'm WDM networks *

= » 6 ,-(a) What is the drft‘ere

SW1tch LR
7. Drscuss the workm
demultrplexer le

OR

g
i L amdesensenon- s
(s jblockmg photoruc swrtch? it __,,[5]_ iy
(b) Prove that a Clos .Swltchmg-‘

a stnct sense non- blockmg-_
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Describe in detail the working principle of a Fabry Perot filter.  [10]
ow where the cost of every path iis

des. Apply the Djikstra’s algorithim

8. Comsider a network topology shown bel
n the network.

indicated on the edge connécting two no

& “: “ ’iOﬁnd the shortest routes from Node ‘0’ to all other nodes i
R [10]

Badi | o

Fig. for Q. 8 "Fig. for Q.9
9. Consider the auxi'liaxy graph given above for a WDM network, where each
node designates an edge in the virtual topology, and two nodgs ate
connected if they have overlapping routes on the physical. topology. Usiag -
the Graph Coloring Algorithm, assign different wavelengths to each node, to

avoid collisions.

151

10. Consider the following traffio matrix and physical 'to;‘mlogy;for a 4-node

~ -network:
0 0.60 020 050
0.45.0 - 090 0.10,

0.15 0.10 0 0.80
0.25 0.75 035 0

* Each link in this physical topology is a bidirectional link (with one fiber-
| " running in both directions) iy
that each node has three transmitters and three receivers, and two
| topology for this network

Design a virtua
1 Topology Design Algorithm (MLDA).
: ; [10]

It is given
wavelengths are available per fiber.
by employing Minimum Delay Logica

with p =2 and k = 4. Draw a table to indicate the

11. Drdaw a (p,k) Shufflenet ‘
number of nodes which are h’ hops away where the values of ‘h’ vary from 1 to
2k-1". | [10]

Page 2
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EC 6522 OPTICAL ELECTRONICS :
Time: 3 Hour :  Maximuan Marks 1 00

| Note: Attempt all questions. Assume suitable missing data, if any.'

- 1. (a) Define optical parametric oscillators. Fmd the: cond1t1on for
-parametric amplifier to become an oscillation. t iR [5]

(b) In media poss‘essing centro-symmetry, the second order
- nonlinearity is absent. Comment on this statement. Wnte down the-
'spec1al consequences of nonlmear medla iy [5]

(© Why magmtude of nonhneanty in opt1cal ﬁber 35 much hxgher ;
than that in bulk matenal il R e [5]

(d) Calculate tbe rcductlon in the efﬁ01ency of SHG generatlon w1th pood

nz-m = o 01 x— 1pm and z= ‘1;_,cm Mo g

2 (a) Show that a sl1ght dev1at10n from the phase matchmg angle can -
v lead o sxgmﬁcant reductlon in the- SHG conversmn eﬂic1ency [10]

"'j.,"_.a,};(b) Show that the process vofnon-hnear second harmomc generatlon
i 'y_;follows the conservatlon of photons L e T [10]

3. (a) Bneﬂy explam the acoust00pt1c effect Show that the under
Raman-Nath dlffractlon amphtudes of mth order dlffracted waves at -,

angle sin ("’k ) are glven by EJ,,,(¢, S 2 s [10]

)

(b) Define Optlcal parametnc oscﬂlator Also denve the expressmn
for required threshold power for de81gnmg the smgly rcsonant opt1ca1
parametric oscillators. e i [10]



I
I
i
|
!
|
!

4.

5.

. Master equation for three wave mixin

—/{o —
1e light having power P through a

nonlinearity under all ppssjble
>, ) using suitable ray diagram.

'.C' of minimum pOWer (P.)
sion it

(a) Explain the propagation of tl

medium showing third-order
conditions: (P > P, P < P, P=
Find out the mathematical expres

needed for this action. ,
. t
(b) Light from a high-power laser source of power 1=031'\';r{0‘f2r}) ;3;3

into an optical fiber having core diamet.er 5 pm and "= - s o
Wl Calculate the maximum change in the refractive-index a [5]e

centre of the core.
(¢) Explain the phenomenon of self-phase modulation. Calculate the

minimum power required for the change in the phase of the i{lciden't
light by a factor of © with following inputs (Symbols have their uspal

meanings). | .
L=1m, A=10?mm? n,=10"" cm¥W, %=1 pm. [5]

’(3) What do you mean by parametric interactions? Write down the
g. Establish the Manley Rowe
| ‘ [10]

condition for three wave mixing.

(b) The KDP crystal is a uniaxial in the absence ¢f an a; plied ﬁcld'

' 3 .
R ) Z Kijiixj_=1" ‘.

i,j=1

Find out the index ellipsoidal .in the presence of external applied

Cpt for F41, I's2 and re3

(5]

field, if the electro-optic coefficient 7, = 0 exc

and n, = n,= ny-and n, = n,,
oY ‘EvarnnyArat

(c) Explain the longitudinal ,arrangement for the modulation. Under
change in the refractive-index

this modulation, find out the relative
along new x' — y'axis. , 18]
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]I;’I.';‘cch‘. (VLSI Design)
nd Term Exnminntion .Second Semester
; May—2019

EC-6613: RF CIRCUITS IN CMOS TECHNOT 0GY

Time: 03 hours !
: : ™ ax. Marks: 100

Note: All Questions are compulsory.
Assume suitable missing data, if any.

* 1. [a] State five different effects of non-linearity whlch are obserVed in radlo

frequehcy circuits in CMOS technology.
[b] Compare, and contrast cross modulatlon and 1ntermoc1ulatlon

poy :
[10]

2. [al Denve eXpressmn for AIIP3 for: cascaded nonlmear stages
[b] Can cross modulation occur when the mterferer isa FM s1gnal? Prove
mathematlcally R B e [10] B
3. [a] Derlve Frns equatlon
[b] Explam constant—LO d‘ INVerS
downconversmn mlxing ‘Which is

the dlfference betwee

: 4 [a] What 1s
: 2 Explam how datai

RFID tag

reader? i
gmtlve radlo? Exp _am:l __

[b] What is co
wueless commwncatlon systerms

5 Wnte short nOteS °‘ :
[a] IoT technol ogy
[b] SG technolog}’

- END-

ofS]
: [15] PR

[10]‘_‘ .
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- M.TECH/PH.D (VLS| & EMBEDDED SYSTEM DESIGN) SECOND SEME STER
END SEMESTER EXAMINATION ' MAY 2019

{
EC-6623: TESTING AND DIAGNOSIS OF DIGITAL SYSTEM DESIGN
Time:03 Hours Maximum Marks:100

(Answer any five questions from the following. All questions carry equal Marks .Answer -should indicate
the Question No. & its part |f any. Preferably all the parts of the same Questlon may be answered

together.)

Q1: (a) Define Smgular Cover, Propagation D-cube, Primitive D- cube of a fault as per D- algornthm

(b)Enumerate the four rmportant steps of the PODEM algorlthm

(c) Explaln the advanced concepts of FAN algorlthm based on Bound lmes Free & Head- lines.

(d) Clte the lmportant dlfferences between PODEM & FAN algonthms
: Marks 3+6+8+3-20

Q2: (a) Explam why the desrgnmg of Checkmg Expenments in a Moore model FSM isa dancult
problem How an augmented machme w1th one extra mput & one extra outputtermmal be '
“used to incorporate a Mealy-machme W|th counter—cycle whnch can overcome the dlf‘Fcultxes .
mentroned above Also, jUStlfy how would the fault that mcreases the number of states ‘of the

machme be detected & diagnosed. it
‘Marks:20

(a) What is the Stuck- -open faultin CMOs dlgltal lntegrated cnrcu1t |Ilustrate the same for atwo

input CMOS NOR gate. - v : g Ll

Q3:

(b) What do you mean by Reed Muller Canonic expansion of a switching function. Obtain the -
RMC form of the Boolean function: f(W,X,Y)=WX+W'Y+X'Y'. Justlfy & cite the test set patterns to

detect the all possible stuck- -at faults in the RMC form of digital circuits.
Marks:8+12=20

(a) lllustrate the work flow of simulation in the design process and narrate the design

Q4:
verification and fault analysis part of the logic simulation. .

(b) How would you tackle the fault insertion, fault mapping, and fault coverage in the Behavioral

fault simulation case. A
- Marks:8+12=20



page NO.Z
its function in
Qs (a) Explain what is called BIDCO. By drawing a neat diagram of a BILBO, explain
four modes of operation.
the BIST over
(b) Nlustrate the principle of Generic BIST Scheme. Also indicate the advantages of
the conventional testing.
Marks:10+10=20
Q6:  (a) lllustrate the work flow for designing the hardware with BIST.

(b)lllustrate the principle of scanning in embedded system with one internal scan register & t\glo
boundary scan registers. What is IEEE 1149.1 standard TAP. How does this standard be useful or
the purpose of the above mentioned scanning.

(c) Explain with suitable dlagram how do the scan deSIgn adopts the separation of the
combinational modules from the memory modules for the ease of testlng

Marks:5+10+5=20
Q7: - Write ashort notés on any TWO of the folloWing:
(a) BIST for RAM and ROM.
- (b) Designing of the Totally Self Chet_:king Circuits.

(c) Syndrome in Logic circuits & Principle of Syndromé testing.

Marks: 10+10=20
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|INP SEMESTER M.TECH (SPDD)
END SEMESTER EXAMINATION

, MAY-2019
EC-6713 Object Tracking
Time: 03: 00 Hours

Note:  Answer any five questions.

Ma)(.Marks: 100

QI(a) What are the major issues in single bbject Trécking‘? ‘What
are complexities involved whe £

4 1 We try to track multiple
obJects? : SN (8) )
(b) What are various tracking parameters9 What is 5y
significance of Precision & Recall? IR OF
(¢) Differentiate between deterministic an . '
; e ¢ stic and non- inisti
A trac_lgmg methods? eIl B T dgtermmls’;:g _
Q2 A(a.) What are the performance criterion for any edge dete o
What are the major problem T .

| early separable filterg? fryn. . 12)
(C)ezz];x_;lp;ef.oﬁre _Qaus31an fjﬂfers liﬂﬁérlyi);f;lzs;:lth Suitable
samplin OWing operatx.ons’i'on'given 2D miatrix 1 ®3)

i & Window . 7 Matrix using 343
D Medien fiforme e (R e e =
y 11)Averageﬁ1t¢ring  _._   SR e .
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Q? (a) What do you mean by affine transformation? Write the
matrices in homogenous form for following affine

transforms in 3D: ]
)  Translate ii) Scale iii) Shear iv) Rotation about
X-axis , (10)

(b) What is SIFT feature descriptor? How scale invaria-nce'is
achieved in SIFT ? What is the advantage of scale mvarlance?

(10)

Q4(a) Explain the RANSAC algorithm for detection of lines. Can
RANSAC give different results every time it is run on the
same data set? What are the strength and limitations of
RANSAC? ’ 2 E (10)

(b)What is probabilistic' framework for tracking objects with

~ linear motion? What are the main steps in implementing
Kalman filter? How the__ noise and measurement_' error
influence the pr'e'di'ction of next state in Kalman filter?

| s (10)

QS(a) What is HOG feature descriptor? How HOG can be used
for human detection in an image? - ‘ (10)
~(b) What is PCA? How it can be used for face representation
or recognition? , (10)

Q6.How objects with non-linear motion can be tracked? Explain
the particle filter based method in detail and compare the
particle filter with other options. What are the major
problems encountered in particle filter implementation?
How these problems are solved? | ' (20)

-END-
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EC- 6723 PATTERN ANALYSIS AND MACHINE
INTELLIGENCE

Max, Marksz 100

Time: 3:00 Hours
’ Note: Answer any F1VE questions.

Assume suitable missing data, if any.
I. a) What are the various applications of pattern Recognition Systems?
Also discuss the various issues involved in Pattern recognition

systems. |
b) Derive the probability of misclassification for the two-class

problem.
. o) Find the SVD of given matrix A.

pa(s o

d) Consider the data 1tems bought ina supermarket The features
" include cost of the item, size of the item, colour of the object and the
class label. The data is shown in the followmg table ‘Which feature

would you like to use for cla351ﬁcatlon‘7 Why? :

Item no. Cost inrs Volume in Color Class Label
|+ 5 3 _ R ,
[ 1 10 6 : .Blue Inexpensive
12 15 6 | Blue Inexpensive
3 25 |6 Blue | Inexpensive
4 150 1000 Red | Expensive _
iy 215 100 Red Expensive
6 178 120 Red Expensive

(5+5+5+5-20)

2. a) Con81der the k-observed feature variables, such that

Tk —m+nk1

,k—12

Where m is unknown and ny, are statlstlcally 1ndependent zero mean

Gaussian random variables with unknown Varlance 0'
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(i) F. ind the maximum likelihood (ML) estimates for
... respectively. | .
(H). Is ML estimate unbiased? o
b) Find a basis and rank for the row space of the given matrix A.
A=1[3,4,0,7;1,-5,2, -2 -1,4,0,3 1,-1, 2,21
¢) Write short notes on unbiased estimator. (10+5+5=20)

3. a) Given two different classes, wl(5x2) and w2(6x2) have (nl:S)“
and (n2=6) samples respectively. Each sample in both classes 18
represented by two features as follows. Compute the linear
discriminant projection of the two-dimensional data set.
w1=[(1,2) (2,3) (3,3) (4,5) (5,5)]
w2=[(4,2) (5,0) (5,2) (3,2) (5,3) (6,3)] '- |
b) Explain how support vector machine can be used to find optimal
hyperplane to classify linear as well as nonlinearly separable data..
Give suitable examples. B | - (10+10=20)

4. a) Wi»th suitable example describe the various methods used to
measure the similarity between clusters. |
b) Discuss briefly on divise and»agglomera_tive clustering.

) Describe briefly about Gaussian Mixture model. (6+8+8=20)

5 a)'What are the. various methods to évaluate the classifier perfo_rmance

To which category of clustering schemes does the k-means
¢? Which are the factors

m and o2,

b)

algorithm belong? What is its major advaritag Wi .
that influence the computational duration of this algorithm? Apply K-
means algorithm on given data for k=3, use ¢1(2), c2(16), c3(38) as

‘nitial cluster centers. Data: 2,4,6,3,3 1,12,15,16,38,35,14,21,23,25,30
se KNN algorithm? How does KNN algorithm

c) When do we u
works? v (4+10+6=20)
6. a) What do you mean by Reinforcement learning? How it is different
from supervised and unsupervised learning? . ‘
b) Define ICA. Also Mention the difference between PCA and ICA.
b) Find PCA of the given data. ] i b
x,y)= ((2.5,2.4), (0.5,0.7), (2.2,2.9), (1.9,2.2), (3.1,3.0), (2.3,2.7),
 (8+4+8=20)

(2.1.6), (1,1.1), (1:5,1.6), (1.,09)}
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COURSEWORK , Ph.1D 2019
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HU-703 ECONOMETRICS

Time: 3:00 Hours ' Max. Marks: 60 |

Note: Attempt any three questions.
All questions carry»eq‘vual marks.

% What is- ser1al correlat10n‘7 What are. the nature causes; - consequences,
detectlon mechamsms and remedres of ser1al correlatron‘7 ;

2% What is heteroscedastrcrty‘7 What are the nature causes consequences .
% detectron mechanlsms and remed1es of ser1a1 correlat10n‘7 g e

,..
\ﬂl“:’

3 What are autoregressrve models? Explam What is the d1fference between '
autoregressrve and movmg averages processes‘7 : :

4. You are grven the followrng regressmn results e T
Yi=16, 899 — 2978 5X2t Xy R2 0. 6149
=(8.5152) (-4.7280) s _ # e :
"Yt=9734. 2 3782.2X01 + 2815X3t L R2=0.7706
t=(3.3705) (-6.6070) (2.9712) e |

prom

Find. out the sample size underlymg thesc results‘? Explam how you

| reached these results.

5. From data for 101 countries on per cap1ta mcome in dollars X and llfe

expectancy in years (Y) in the early 1970s, Sen and Snvastava obtained

the following regression results*:



ﬁéfﬁ

"Yi=-2.40+ 9.39 In X7 — 3.36 [Di(In Xi — 7)]
R2=0. 752

se =(4.73) (0.859) (2.42)
where Di =1 if In X7 > 7, and Di = 0 otherwise. Note: When In Xi =

X=$1097 (approximately).
i. What might be the reason(s) for introducing the income variable in the
log form? :
1. How would you interpret the coefficient 9.39 of In Xi
1 1.~ 7)?

iii. What might be the reason for introducing the regressor Di (In Xi
How do you explain this regressor verbally? And how do you interpret the
coefficient —3.36 of this regressor (Hint: linear piecewise regression)?

Iv. Assuming per capita income of $1097 as the dividing line between
poorer and richer countries, how would you derive the regressmn for
countries whose per capita is less than $1097 and the regression for

countries whose per capita income is greater than $1097?

v. What general conclusions do you draw from the regression result

presented in this problem?
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Total No. of Pages- 1 Roll &O_____________________ g

Flrst Semester 4 Ph. D. Course Work ( Elective)
‘ END SEMESTER EXAMINATION l May 2019 |

HU - 702: Englneerlng and Technology for Inclusive Growth

Time: 3 Hours z ' Max Marks: 60
prs

Note: Answer any five questions.
Assume sultable Missing data, if any

%

1. What do you mean by Sustainable Development
Goal (SD@Gs)? How it is different from Mlllemum
Development Goal (MDGs)? Discuss.

2. Why technology is required by the lower strata of :

the society? Discuss a framework through which
State after liberalization and globalization can
pxov1de technology to them? Discuss.

3. What do you mean by Inclusive Growth? D1scuss >

role of engmeerlng and technology in Incluswe
Growth ‘ : ; :

6+6=12

8+4=12

4+8=12

4. Discuss theorles of Economlc Growth wh1ch sults a 12

elabour surplus country llke Indla

5,5 _Crltlcally examme the role of Umvers1ty Somal

j »Respon51b1hty (USR) for ,mclusxve growth‘ L

3 agrlculture to ach v
. Suggest some technologlcal:-

; 'be taken in agr1cu1ture to ach‘eVe mcluswe growth

v i Dlscuss issues of a developmg cotmtry like Indla '

which needs help and assistance from the
International orgamsatlons to achieve mcluswe

growth? DlSCLlSS W1th su1tab1e exa.mples

12

6+6=12

12 -

EN
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Course Work
END SEMESTER EXAMINATION

‘HU-704/ Criticism in Practice

Time: 03 Hours

Max. Marks:70

Answer the following questions:
1. Show your acquaintance with any two of the following (10x220)

a) Historical sense in appreciation of poetry

b) Impersonality theory of art

Lihaaf as a metaphor

c
Setting of the novel, The Color Purple

)
d)
Evaluate Eliot as a modernist critic with special reference to hI(S ;

. 20

essay, “Tradition and Individual Talent”.
- OR

Bring out the major arguments contained in Said’s Orientalism

Write a critical note on the European bias with special reference
- (20)

to Chinua Achebe’s “Colonialist Criticism
OR

Attempt a critique of the essay, ”lmaglnary Homelands by

Salman Rushdie.
“The Color Purple by Allce Walker isa cnthue of racism and
: . (10)

sexism”. Comment.
OR

Attempt Mitro Marzani by Krishna Sobti as a feminist reading

-END-
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HU-706 Retellings of Indian Myths and Hlstory
Max. Marks:70 Tlme 03 Hours
Answer the following questions: : ' :

1. Write a critical note on the retellings of myth with special
reference to the texts prescribed in your syllabus. (15)
OR - EE
Comment on the creative significance of retellings of myth.

2. “Ahalya is a creative work of inversive stereotyping”. Comment.
, (20) .

Comment on reimagining of Sita in Sita Sings the Blués.
3. Crltlcally evaluate the character of Karn as portrayed in Dlnkal’s

Rashmlrathee (20)
OR

Write a note on the narrative style of Amish Tripathi with special
reference to his Sita' The Warrior Of Mithila. ;

4. Show your acquaintance with any tw o of the followmg (7 5x-15)
a) Cinema as a medium of rewriting history - : ‘
b) History on Screens: To be ornot be? -

c) Character of Khilzi
d) Critique of the movie, Mughal- E-Azam

-End-
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Time: 3:00 Hours

ME 601 'l‘hcory Of Metal Cuttmg
Max. Marks: 100

Note: Answer any FIVE questions.
Assume surtable mmmg data, if any.

la

-l‘b

H‘za |

2b

=2C

3a

‘Why i cutting ratio in 0

' obliquity 'is 20° and the rake: angl

 width of the cut ‘being.2 mm: and the undeft

- Explain Lee and Shaffer’s slip line method of determmmg the shear 10°

plane angle. State the assumptlons ‘made. ,
What are ploughmg forces‘? Show that in'metal cutting when the = 10

normal ‘rake! angle is zero; thé: ratio’ of the shear strength of the
WOrk materlal 8, to the specﬁc cuttlng energy Ps is grven by

PS-—vlk 1+ 1c? Q\

where u = coefﬁcrent of fr1ct10n C R
| Ic —cuttmg rat1o
What is Stabler S- ch1p ﬂow fule? Dlscuss the vanous methods e e

ernployed to determme the ch1p ﬂow angle -
bhque cutting sllghtly drfferent ﬁom that -

cuttlng operatlon the angle of -

in orthogonal cuttmg? In an. obhque
e ground on the tool 1s 10°

Determine the effective rake angle ' A e
What:are the charactenstlc features of lappmg and. homng?:. % 6

Evaluate the average shear plane temperature for machmmg mrld.; _
steel at a cutting speed of 2m/sec with a 10° rake angle, tool, the
ormed: chip. thrckness g
0.25mm. “The apparent shear strength. of the: matenal is:.
400x105N/mm?. Given p = 7200Kg/m’, C'= 502]/Kg°C n= 0 5:

'and fraction of heat going into the chrp 0 85



/

3b

3c

4a

4b

Sa

5b

6a

What are the various methods for measuring the chip tool interface 7
temperature? Explain the tool work thermocouplo technique with a

neat sketch.

State some of the limitations of using cutting ‘{luid. Why are 8
cutting fluid filter systems becoming more common and what are
their advantages?

Which cutting fluid would you recommend for the nmiachining of 8
the following materials?

(i) CastIron

(i) Aluminium

(iii) Copper alloys

(iv) Stainless steel k
Discuss the different mechanisms of tool wear. Show 12
diagrammatically the variation of flank wear of cutting tool with
time and explain its importance from the tool life point of view.

What is Tool life criteria? An automatic lathe is to be used to 10
machine brass components 75 mm long x 50 mm diameter using a
depth of cut of 1.25 mm. Assume that

Labour + Overhead rate = Rs. 5/hr

Reconditioning cost of the tool edge = Rs 0.25/edge

Loading and unloading time of the workpiece =15 sec.

Tool change time =5 min. :

Feed =0.2 mm/rev.

Tool life relationship = VT%%=300

Calculate b

(i) Optimum cutting speed for minimum cost

(ii) Corresponding tool life

(iii) Optimum cutting speed for maximum production rate and,
(iv) Corresponding tool life :

What are the restrictions that are imposed-on optimum cutting 10
conditions? Explain the effect of restrictions with the help of a
figure. i

How is the hardness of the wheel affected by grinding conditions? - 8
Derive the expression used. '

6b

6¢

Why arc specific energy values so much higher in grinding than in
traditional metal cutting processes?

Grinding creates high temperatures. How is temperature harmful
in grinding? What is the role of cutting fluid in grinding?

Write short notes on any FOUR of the following
(i) Merchant’s modified theory

(i) Friction in metal cutting :

(iii) Methods of applications of cutting fluids
(iv) Grinding wheel wear

(v) Salient features of cutting tool materials
(vi) Machinability criteria

-END-

€
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la

2b What is Average outgomg quahty (AOQ)‘7 Wlth the help of a IO i

3a

'--/7(5-/ |

Zoral No. of Pages 02 ' Roll meo..........
SECOND SEMESTER M.Tech.
END SEMESTER EXAMINATION May-2019

ME-6021 Industrml Quality Control ' ‘
Zime: 3:00 Hours Muax: Marks ¢ 100

Note: Answer any FIVE questxons, assume missing data rfany

la For a company manufacturing castmg for automoblle sector, 16
develop a cause and effect diagram of casting defects, Wxth a
suitable hypothetical data, perform pareto analysxs :

1b Develop * Affinity ‘diagram of the expectatioms regardmg IOV S

_-quality education of post graduates students of engmeermg in
the umversny , _ i e

2a Explam Producer’s RlSk and Consumer s RlSk What is’ Idea]— s
OC curve? Draw the ﬂow chart and OC Curve of Double i
Sampling Plan. '

" 'diagram - explam the- concept of AOQ level and dlSCLISS its: .
shape , COmIIRE S el e gLy

DeSJgn a Sequent1a1 samphng plan for the fo]]owmgﬁlO

parameters S T AN
G005 770 B 025
Pr=0:105 e pz—035

AIso compute:
(i) - Average outgomg quahty when p—p1
(i) Mmlmum number- of 1tems mspected for acceptmg

the lot™ £
(iii) Minimum num Wber of defectlves for reJectmg the ]ot

What is six sigma methodology‘7 Exp]am Gage R&R and Box IO
Plot. oy _

Define Mamtamabthty and avallablhty and compare it thh IO
reliability. Explain bathtub phenomenon and corre]ate it W|th

Weibull distribution.

Page 1 of2



4b

5b

6a

6b

7a

7b

— 1 sl =

(ool is distributed normally with 1
ard deviation of 0.6 hour. Find

The time to wear for a cutting
ar out in 1.5 hours,

a mean of 2.8 hour and stand
the probability that the tool will we
Calculate the reliability for 1.5 hours.

t be replaced in

How often the cutting edge of the tool mus
order to keep the failure less than 10 percentage?

In a Double Sampling Plan- N=5000; nl= 100; c1= 0; n2= 10
100; c2=2

(i) Compute the probability of acceptance of 1%

defective lot | |

(ii) Calculate Average
Calculate the probability of surviva
that is to operate for 500 hours an
subsystems having the following MTBFs
" MTBF= 5,000 hours .

Total Inspection per lot
| of a piece of equipment 10

d which consists of four

Subsystem A

Subsystem B MTBF= 3,000 hours
Subsystem C MTBF= 15,000 hours
Subsystem D MTBF= 15,000 hours

Briefly discuss the Kano model of understanding the customer 5

needs. : . S -

Apply the following steps Wwith justification of  Quality k5

Function Deployment (QFD) for any product or process of

your choice: . i s
(i) Voice of the customer kT .;
(ii) Company Measure/ Voice of the manufacturer

(iii) Correlation matrix of company measures

(iv) Relationship matrix of customer requirements and

company measures

Briefly discuss the principles of quality management as given 10
in ISO 9000:2015. | - |
by Risk Based Thinking? Discuss in 10

What do you understand b}
the context of ISO 9000: 2015.

Page 20f 2
4
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MT-6031 Advanced machining processes

Time: 3 Hours Max. Marks: 50
Note: Attunpt mw five qm stions. All qncstums cnrry cqual marks.

Assume missing data, if any.

(&) Explain the working principle of abrasive jet machining (AJM) process with neat
diagram.. Why AIM is not recommended for machining of ductile materials?
(b) Enlist the requirements that demand the use of advanced machining processes. Discuss
the important factors that should be considered during the selection of an unconventional
machining process for a given job.
(a8) Describe the working principle of ultrasonic machining (USM) process V;/ith neat diagram. Draw
the relationship observed during USM for the following cases: (1) frequency vs penetration yrate '(,ii)
grain size vs machining rate (iii) concentration vs machining rate.
(b) With the help of neat diagram, explain the working principle of abrasive flow machihing-
(AFM) process. How the restnctlon offered by passageways governs MRR? Make necessary -
sketches '

3 (2) Explain the working prmc1ple of magnetic abraswe ﬁmshmg (1\/IAF ) with neat sketch. Clearly show

line of magnet1c force magnet1c equ1potent1a1 hnes duectlon of pressure actmg on the work-piece, -
direction ofTotary motion. i : . ;

(b) Describe the productlon of laser beam and workmg prmmple of laser beam machmmg

(LBM). Also discuss the effect of focussmg on the performance of LBM.

4 (a) With the help of neat sketch explam the mechamsm of matenal removal n electnc d1scha1'ge

machining (EDM). Sketch the effects of followmg parameters on 1\/[RR during BDM (1) resistance
(ii) current density (111) pulse energy (1v) capac1tance ‘ E
(b) Explam the working principle of electric dlscharge dlamond grmdmg (EDDG) w1th neat sketch.
Also describe the mechamsm of material removal in EDDG. '
5 (a) Briefly describe the working prmmple of electrochemical machmmg (ECM) w1th neat
dlagram Also discuss the mechanism of material removal in ECM. :
(b) Derive an equation for maximum permissible feed rate dunng ECM Also deduce the relatlonshlpﬂ
for electrolyte temperature change for a given feed rate of tool
6 Write short notes on any four of the following-
| (a) Chemical machining :
(b) Biochemical machining
(c) Effect of hydrogen bubble on work-piece surface in ECM
(d) Wire EDM

(é) Electron beam machining



Total No. of Pages 02 Roll No e

Second Semester ‘
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END SEMEST_ER EXAMINATION - May 2019.

ME-611- Advanced IC Engines‘ :
Time: 3:00 Hours " Max. Marks.: 100

Note: Answer- ANY FIVE questions. ' All questions car — P - =
Answer to each question must start on a fresh page r}‘;h?;er II;alj Sil
subparts of a question must ‘be answered at one pIa‘Cé Draw 'si'ooé_":ll: A a

labeled diagrams wherever necessary. Assume misstig, data sultabiy i,

any.
Q.I a. Discussfequirem_erits of fuelalr &Jm'bus;cio‘n avnd“‘eiplain how _they
are fulfilled in the IC engines? - F e e e
b. Explain the importance of fuel quality in IC engine Combustion -

-

and emission control. i _‘ o ,
Q.2 a. What are the advantages of fuel injection in IC engines? Egcpléfin |
i brief the concept of CRDI and how it affects the performance ofiC
engines? | o TS SR O e
b. Describe the necessity-of scavenging in two stroke engines. Also
explain the working principlé and_workihg of cross flow scavenging

system. G mEA s ' Rk
Q.3 a What is meant by knoc}ciﬁg in IC
yarious engine operating parameters on knocking.
b. Discuss the requirement of valves in IC engines and main valve
s types of valve arrangements

design .parameters. AlsoO compare variou

in IC engines.

engines? Discuss the impact of



£u G Fin g

e.
f.

“dry exhaust gas and determine the bore and stro

is 525K. The maximum temp attained is 2000K an

e N A

Q.4 a. Discuss the requirement of a ‘fuel 'mjécti
and the impact of fuel injection parameters on fu
b. A four cylinder CI engine develops 100k'W power 0
rpm. The calorific value of the fuel is 43000kJ/kg and its compos

on system in CI engines

el spray characteristic.
utput at 2200

ition by

" mass ‘is 85%C, 14%H and 1 % non combustibles. - The absolute

volumetric efficiency is 86%, Thermal efficiency is 38% and

mechanical efficiency is. 80%. Estimate the volumetric composition of
ie of the engine taking a

.

strol_ce/boreratio as 1.2.

Q.5 a. What is ignition delay? Discuss the effect of various engine .

operating and fuel quglity parameters on ignition delay '
b. - Carbon monoxide. in stoichiometric mixture -with air is burnt

adiabatically at constant volume. If the initial pressure is 7 bar and temp
d the products are at

equilibrium. Find he mole fraction of CO converted to CO, and the final

pre'sSure of the products.”

Q.6. Write short.notes on thé Mfollovx}ing: (ANY FOUR)
Evaporative cooling ‘ :

Spark phig fouling y : X
Blue/white/Grey smoke | ' : )
Surface ignition engines

MPFI - '

Turbocharger
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Time: 3 Hours . . Max. Marks: 10
Note: Attempt aty Five questions. Assume suitable missi ig data, i
__any. Use of Steam table and Molljer chart ig allowed. =

I (a) Describe briefly vatious metho'ds emplhoyj‘ed,tlo" recover 1(
: ‘the heat of exhaust gases for further use in a steam
cycle ﬁ‘oin a gas tqtbine plant, " e - R

(b); Why it is necessary to govern steam tuzbines? How it 1

2 (@) Draw the velocity diagram for a three stage velocity
~ compounded impulse turbine ‘at the entry and exit  1(
. Stages for maximum utilization factor. =
. (®) Discuss the various methods employed for cooling gas 1
- Turbine stages. Compare and contrast ecach one of ..
- themWIthSpemﬁcapphcatlon e e L

s

ith compression efficiency of -

o 927 aflesair is reheated in- a‘ regenerator and
. combustion chamber till its temperature is ‘raised to

- 850°C and during the process pressure falls by 0.4 bar, - 2

the regenerator which has effectiveness of 87% and

efficiency of turbine as 85%.

, ables on which the efficiencies " 1(
and output of Gas turbine cycledepend. .~ . i

4 (a) Discuss the various vari

(b): What s the role of an gecessory in Gas Turbine plant?

Discuss the relative merit and demerit of incorporating  1(
of an accessory. i ¢ o PRI VR AT :



; : ; ' ccurring in an 8
'5 (a) Discuss briefly the various losses  ocourtl :
g inward flow radial turbine stage and POSS}ble remedial
measures. = oy
(b) A ninety degree IFR turbine stage ha the followmg. i5
data: , - ;
Total to static pressure ratio Po1/P3 = 4.0 3
Exit Pressure . =1 bar
Stagnation temperature at entry = 723°C-
Blade to isentropic ratio o - =0.65
Rotor diameter ratio ds/d, = 0.5
Rotor speed N = 18000
Rotor exit angler O =22.5°
Nozzle efficiency Mn =0.95.
Rotor width at entry by =245 cm

Assuming .C_onstant' meridional velocity, axial exit,
determine (a) Rptor Diameter (b) Rotor. blade exit air
angle (c) mass flow rate (d) Power developed (e) hub
and tip diameter at exit.

OR .

A regenerative steam cycle operates between the
limits of 220 bar .877°C and 0.07 bar. If three
extraction points occurs from the turbine at 60 bar, 30
bar and 10 bar with 90%, 80% and 85% effectiveness
respectively, determine the percentage of total flow to
be extracted at each extraction point if the pressure
drop in each extraction is 3%, ‘ |
Explain the method of achieving  matching
performance characteristics of single shaft gas turbine 20
with that of compressor. Also draw the equilibrium
running lines and the region of safe operation,

vt nSicAY o
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| Time: 3 Hours luid Engineerin:
Note: Attempt any Five M X Ma"ks‘? b 0”
ally S L 11 e

1 (a) Explain ap i Loh e A
| scrle)nces lp‘ atrons ol‘ CFD 1n vanous engmeermg : 10
b) Different ~ G S L
( ) 'conservatlirtz f between Conservatlve, and ‘ﬂ-f
- orm Of govermng. equatlons -
ko mlpact on CFD T and ltsfi- 10,
2 (a) Write down the most gen ric - form 'of”'ff A O
d1fferent1al equatron used 1n' CFD ;-vai. P 19
g significance of each term § e s thefc
() Ident1fy the natur' ""o'f :-'t‘ 10
g u 9 s
-.’ax_‘ay' and 5T
4 :dependent varlable ey S
3 Explain the 1mportance of varlous fonns of ﬂmd!"- .20
models with . neat sketches ‘and. when do we. use:
respective ‘models to. derive. governmg equatmns of
- fluid flow. How do these models eﬂ‘ect CFD
methodology Ry -
athematlcal.g and ,physwal behavmr of 10
w1th an e

4 (a) Discuss the m
flows governed by para

example of boundary . layer ﬂows . ;
for body problems and 10

(b) Explain suitable grid for
grid quality parameters ‘with neat sketches v
ation and explam the :

5 (a) Define finite volume dlscletlz
h d1st1ngulsh the mterpretatron of finite

features jwhic
difference approach T

abohc equatlons

10

volume methods from the. finite
(b) Discuss briefly about multi block and non conformal
ketches \mth apphcatlons < g = 5

orids with neat s



6 (a) What are different
solution? Explain

(b) Give advantages an

SIMPLE and SIMPLEC

—~ 87 —

types of errors and stability of

d its disadvantages of PISO over
algorithms.

10

10
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END SEM EXAMINATION
ME-631 FINITE ELEMENT METHOD

Time: :
h 3 hr Max Marks : 100
‘ ote: Answer any five questions.
Assume suitable missing data, if any.

; All questions carry equal marks.
(a) Find ‘global stiffness matrix and force vector for the 1-d modelling of rod shown in

. Fig. 1. Find displacements of nodes and reaction at fixed end.

3

N
EAL : F(?[

r 23

o 1A L
(b) For the bar shown in Fig. 2, find unknown d1splacement and support react1ons Use

"é

the glven truss element stiffness matrix.

Sy P 7 ST e %
E//L i l/ ol K@) ’;.' o
RN , 54
/——?x ’7 Z -4

2(a) For the ca:ntllever in Flg 3 calculate the end dlsplacement; \U
Use the gwen ’bea.m element stlffness-matnx i

WRTESE g

(b) Con.51der the rod in Fig. 4 rotatm
the nodal dlsplacements and axial stre
elements. Consider only centnfugal
E, P A, L to descnbe the geometnc an

g at. constant angular veloc1ty w rad/s Determme

ss at Gauss pomts in the rod using two. lmear

d materlal propert1es of the bar

|

hows a 4—node element The values of nodal temperatures ares ¥ NS
40} Find coordmates ‘and temperature of the pomt corre3pondmg to local

301,20

S0 3(a) Fig..5s
g = {10, 20, 30,
coordmates £E= 0,7 = 0

F{jg g i (,0) P ]
(b) Find area of the quadrilateral in Fig. 5 using"-Gauss quadrature.

force. Ignore bendmg of the rod: Use para.meters 5102 .

R B i



/8 5 -

Q 4(a) Develop expressions for -
8 for mass matrix and atiffiness matrix for a bar undergoing axial

dynamic loading. Us i
et I (\ 1-d lineas interpolation. Usa paramatara E, A I, to deseribe the
4 ; nd material propertics of the bar o o

(b) Heat conduction equation fot 2-d is given a
3 Kiven a8

/)7’[’ ' /)97

b7 My = O
Boundary conditions on the sides are (Fig. 6)
T = 0 at 2=0
oT
[sy = 0 at y=0
or
- A_éfr = g at x=1
5 ~Ts) at y=H

Develop expressions for element stiffness matrix and force vector.
VKl
F H
196 s
T —

5(a) For the plane stress situation, derive expressions for stiffness matrix and force vector.

Assume constant body force.
(b) For a unit square element, find one term of stiffness matrix using bilinear
interpolation. Find force vector for the element. ' :

6(2) Determine the variational functional for 2 cantilever with an external moment
applied at the end (Fig. 7). State essential boundary conditions. Extract differential

equation of motion and natural boundary conditions.

s

1ty
£,
1yl TR L
(b) Consider the prestressed cable shown in Fig. 8. The variational functional is
1L dwe,. . [P, Y
e —— "’k d —'P 1
2/0 T(dw)dm+A2w r — Pwg ()

erse displacement and wr, is the transverse displacement at ¢ = L.
f equilibrium and state all boundary conditions. '

(able on dilaibuled ve‘ipfc‘cd
7T spvings of dliffnest K funt Lgh
ement analysis. o:l cable
weak formulations. Describe different ways you can

blem using FEM.

where w is the transv
Establish the differential _equaliiion 0

(:‘?g 7

7(a) Describe the process of finite el

(b) Distinguish between strong and
model and analyse the cantilever pro
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Timé 3:00 I{()mv Max. Marks 100

Note: Answer any FIVE questions. Assume suitable missing data, if any. Use of
statistical tables is allowed. : R

1[a] Explain Bath Tub curve. Also discuss varrous causes of failures in
~different phase of life. % (6) -

[b] ‘The reliability of a turbme blade can be represented by the fo]lowmg
R(t) (1—%) 0<r<1, .
| o ,
where ty is the maxrmum life of the b]ade _
i) Compute the MTTF as a function of the maxrmurn life.

n) If the maximum life is 2000° operatmg hours what is the desrgn life
for a rehablhty 0of0.90? = (D

[c] A cutting tool wears out with a tim= to fallure that is norrnally dxstrlbuted
- ‘with a mean of 10 workmg days and a standard dev1at10n of 2. 5 days
C0) Determme its design life for a rehablhty of 0.99. '

- ) Determme the probability that the cuttmg tool w111 last one more day
glven it has been in use f0r5 days SRR SR " (7)

53 [a] Show that the low ]evel redundancy has more rehablhty as compared ;

high level redundancy. : - (6)
[b] Which of the following two systcms is better for 200 operatmg hours
- with reliability con31deratlons‘7 - :
i) System-A  consists two components followmg exponentlal
distribution arranged para]lel conﬁguratlon each. havmg a mean time to
failure of 2000 hr.
i) In system-B, first component follows Welbull dlstrtbutlon with a -
shape parameter of 2 and a characteristic life 0f 12,000 hr and the second
component has exponential behaviour with failure rate of 0.0001. Both
the components are arranged in series’in System-B. : Q)
[c] The time to failure for a machine was found to be Iognormal with
s=1.25. Specifications call fora reliability of 0.95 at 1000 cycles.
i) Determine the median time to failure.



o

i) What is the reliability during the next 1200 cycles given it has operated

for 1000 cycles? 7. .

3 [a] Explain the cut set method for system reliability evaluation. (®)
[b] Derive reliability and MTTF expressions for a {oad sharing system with
~_two components in parallel. (12)
4[a] Define availability. Derive steady state availability for single component
~ System following exponential distribution for failure and repair time. (6)
[L]A replaceable and repairable engine gtarting unit having a high failure rate
has an MTBF of 10 operating hours. A backup unit is even less reliable,
with MTBF of 5 hr. [If repair averages 2 br, determine
the steady-state availability of {he engine starting system. )
[c]Derive an expression for {he steady-state availability: for two active,
identical components having a constant failure rate and sharing a single
repair crew with a component repair rate of ‘r’. 9

5[a] Differentiate between preventive and condition based maintenance. (6)
[b]Explain the base allocation method for achieving system reliability goal.
T (N
[c] Four units are connected in series, with reliabilities, R;=0.85, R2=0.9,
R;=0.8 and R4=0.95. Calculate the system reliability. If the reliability
is to be increased to a value of 0.65, how this should be apportioned
among four units according to the minimum effort method. @)

6[a] Derive an expression for ;éliability under pl;éventiVe maintenance. -
[b] The time to repair an engine module is Alog_norl.nallwith s=1.21. .
Specifications require 90 percent of the repairs to be accomplished within

10 hr. Determine the necessary median and mean time to.repair. @
[c] Discuss the role of parts standard ization and interchangeability in
maintainability design. oy L : (7
7. Write short note on the following topic: |
[a] Enumeration method for system reliability (6)
[b] Monte Carlo simulation @)
[c] Maintainability. @)
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Note: Attem
pt any five questions. All questions car
mzsszng data, if any. . ry equal marks. Assurre smtable

1. (a) A frame is given two rotations, one about x-axis by 60° and one about y-axis by 45°

i iilow that Ry.Ry # Ry.Ry. Also explain the reason. . | (10)
three-link manipulator with rotation joints is shown in Fi
g.1/ Calculate t
kinematics of the tip of the arms as a functlon of Jomt rates. e forv(v%c)l :

_ : Flg 1 ' ; e
2. : a)Find the Analytlc solutlon of 2- llnk (one revolute and one pnsmatlc) mverse

(10)

kmemat1cs as shown in Fi 1gure 2.

; BB : F1g 2 ;
) Derive the equatlon of motlons for two degree of freedom system shown in Flgure 3 The
centre of mass for each link is at the centre of lmk and denoted as mj and mz The moments of

inertia are I; and I7 and length of links are I, and Iz R (10)
J’ A/A.\; ok : K SN \ X; o s P CEE
O\ s
e N .l'
hS
\
mg :" s Ia
o By
s




. gL ' i ors wi suitable

3. (a) Distinguish between electrical, pneumatic and hydraulie actuators with some er)
examples. Why hydraulic actuators are more powerful than any other actuators.
at sketches.

(b) Discuss in details various type of tactile sensors used in robotic¢s with ne i0)

For a robot controller, it is
e block

@ . Develop th
ategy PN

(a) Distinguish between trajectory control and path control.
+ 7063 +160t" +9¢° and is

4.
proposed to implement partitioned Proportional Derivative control str

diagram and mathematical model of it.
(b) A single polynomial trajectory is given by 6(r) = 220 +50r + 80r’ o
positions, velocities:

used over time interval =0 to t=8. What are the starting and final (10)
4. Obtain the open loop

and accelerations? .

5. (a) Consider the mass-spring and damper system shown in Fig. o unit
transfer function for the system. Also find the characteristic equation of the system 1 ;1(1)11
feedback is used in close-loop system. (10)

— Xe
Ka >  F(t)
m
S XL

: : Fig.4 ‘
(b) What is D-H representation? A three-link manipulator with rotation jo'm’fs is sh.oxzvn
in Fig.5. Calculate the forward kinematics of the tip of the arms as a function of ?1)81;1:

rates.

Fig.5

| (5X4=20)

6. Write short notes on following:
(i) Comparison of optical proximity with ultr
(i) Open and close loop control
(iii) Jacobian of robot system

(iv) Encoders .

asonic proximity
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Note: Attgmpt ANY FIVE Questions.'
All qu@:\stio,ﬁs'r;cgirlfy;ﬂ'equal marks.
_A_sfs'um_é_;suital')__}le' f.riissing"d.ata’,i» if any.

QU 2 Define with examples NC, CNC. NGOV

b) Discuss the param >ters o be considered by the Production
engineering department to adopt CNC/NCMT technology for
 the first time in the industry, e bl T
¢) Discuss advantagés and limitations of using CNC ‘and
- NCMT technology in the industries, - " s

Q2. ) Describe in details the construction of CNC JIG BORING
- machine tool with a neat sketch giving specific emphasis upon

the: types of bearings, design of slides types of materials

Wwhich can be machined, design of magazine ete. - ey

b) Discus the difference ‘between CNC Jjig boring and: CNC
milling machine =~~~ ST R e ST

¢) Elaborate the applications of CNC JIG BORING machine
and CNC milling machine, . : ”

.

20

Q3. a) Describe various types of programmingg with examples
used for CNC machinejtools. S A
b) What are G codes and M codes? Give ten example of each.
c) Write APT program’ . to turn a cylindrical component o
total length of 600mm- and diameters as 20,30,40mm at a

A



Q4.

Q5

Q6

equidist

‘d) Discus computer aided design .
integration with computer aided manufacturing. _
= B T 20

- i
one in two passes,

ance of 200mm.Turning is to be d
f mild steel.
' 20

and material of component 0

a) Discuss in detail FMC and I'MS with all the basic elements
involved. ) i Jith
b) Elaborate typical control cycle used in. FMS along wi

neat sketch. : ‘
c) Discuss various types of flexibilities. . '
) i ations of FMS used in

20 '

d) Discuss various advaniages and limit
Indian industries :

a) Discuss various types of sensors used in industrial robots.
b) Explain the various configurations of industrial robots.

¢) Elaborate the applications of industrial robots. :
: n and the benefits of its

“Write short notes on the following :( jgny'ﬁve) _

a) Computer aided Process planning and its types.
b) Paralle] programming and its advantages.

¢) Group technology and its benefits. ~ .
d)Advantages and disadvantages of ° point to point and

continuous path control systems. .
e).Reverse engineering and its application.
f) Open loop and closed loop systems. w20
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Lime: 3: 00 Houry Max[mum Marks: 100
Note: Answer any FIVE qW
. . ) \\\\ -

I @) Bxplain * differen Lypes  of standarq for linear 12

(b) What are the various possipje sources .of errors' in 8

(®) Explain the workirg ang advantagesofopucal flats. g
(b) How the parallelism anq Sqﬁffrléﬂ'és"sf’~i$‘*‘meé§ur,¢d by 10

intefferencé'?_';i kel

5 (a) Expla';i'n the pr'irif'ciplés}. of optics .u'sed: in projector‘s" 10

(b) What g surface rdughﬁess‘? How .t‘hé\su'i_'fac'e rbugﬁnéés is 10



o

6 (a) What is interference theory? Explain con

destructive interference.

(b) Slip gauge set M-38 consi

[ =

structive and 12

Range
1.005 ==
1.01 —1.09 0.01
1.1—1.9 0.1
1.0 —9.0 11 00 |
10.0—100.0 0 A
Choose the suitable slip to give the fonowmg
dimensions: =~

@) - 50. 055 mm
(i) 127.95 mm
(iii)) 32.925
(iv) 09.705
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PAPER CODE ME-6611 & TITLE OF PAPER : ADVANCED

Time: 3:00 Hours

REFRIGERATION AND AIR CONDITIONING
Max. Marks: 100

Note : Answer any five que
charts are allowed. All

stions, | Use of refrigeration tables and
questions carry ecjual marks. Assume

suitable missing data, if any.

I(a) Explain the function of a LVHE (liquid vapour heat

(b)

"3(a5

(b)

5(a)

i power and COP of the system i
4 'Explam snow chamb"v ; mcthod ot dry 1ce productlon

exchanger). Drscuss its effect on the performance of the
vapour compressron refrlgeratlon system with the help

of P-h dlagr am.

A 10 TR R]34a vapour compressron system working
between evaporator temperature of 10 C and 35' C. Find
mass flow: rate of: the refugerant per TR compressor

10

10
20

What are the varloustypes of ’:‘expansmn dev1ces’7 Whrch
levice is used for constant load;

o

type of expansion de
10

jexplam its workmg. with neat sketch
oc ‘ure_of a caplllary tube

Explam the desrg

Compare a vapour compres
.absorptlon system Explam the workmg and modelhng

procedure (energy analysrs) of a snwle effect water
lithium bromide vapour . absorptlon refrlgeratron system ik

with a neat schematic d1ag1 am and InP-UT dlaoram 20
| 10

Explam five psychrometnc propertles of morst arr



(b)
6(a)

6(b)

Y
Explain the processes of (i) cooling and humidification
(ii) cooling and dchumidification giving the details of
apparatus used for carrying out these processes: : 10
Which (hermodynamic cycle is used for 1,ique'faction' of .
gases? Explain any one cycle for liquefaction of gases
using schematic and P-h diagrams. 10

Specify the loads that must be considered for desi
summer air-conditioning system. Explain.
Explain (i) Summer air conditioning (it

conditioning using psychromelric chart.
otes on any four (1) Alternative refrigerants

(i1) _Capacity control of .compressor (ii1) Transcritical
CcO2 cycle (iv) VED (V) Montreal and Kyoto protocol

(vi) Direct and indirect‘ global warming

gn of
10

) Winter air
20

Write short n

_20

*:I%***XF******:"******#**



-w - W

1 9% ~

Delhi Technological University
Bawann Road, Delhi -1 10042

Note: Attempt any five questions. Attempt all
and don’t mix them with answers of other que
question or part thereof on a new page,

M.Tech. (Thermal Engineering) IIs

Subject: Advanced Energy System Paper; Esea
End Semester Examinntion ey ool
Time Permitted : 3 hrs Maximum-M::;Z -2'%3

parts of a question at one place’
stipns. Start the answer of a new

1(a)

Write a comprehensive note on reserve and production of petroleum and

natural gas in India. Also discuss the history of oil exploration in India,
(10 ~ ‘

1(b)

What ' is the Ppresent installed’ electricity g‘eneration capacity in |

India? biscuss"th'e_conti_'ibution'.;_of various types of power plants. |.
[:Also'explain the renewable energy scenario in India, (10}

2@

Explain;;withl_the help of neat diagram, the construction and working of a |
fixed dome biogas digester. (10) : : '

[ 2(b)

| Explain the construction’ and working of a producer gas engine. What
,~de‘Sign'.-_?_»mo‘diﬁ_'c':ation‘jhave\:'fi'b‘e'cn_’ suggested to run an existing S.I./CI. |

engine on producer gas. (10):

3(a)

| Describe the ‘anaerobic ‘digestion process and: ﬁét' the raw materials

which can be utilized in the process. What are the factors affecting the

process?{(10) i L v

‘Write-a comprehensive note on different sources of biofuels (10)

Explain  the construction and working of Proton' Exchange- membrane

(PEM) fuel cell, (10) =~ -

‘Explain the thermodynamic aspects involved in fuel cell. (10) - .

of emulsions? (10) :

Compare the' combustion, “-perfo_rmaﬁce and emission '_cha.tjactenstlcs‘of.

vegetable and biodiesel (10) .«

Describe the fermentation mechanism of ‘ethanol production. (10) -

Explain in- detail the performance, 'emission  and C_OI_I_lb}-lstlon; i

characteristics of low carbon:chain-alcohols in SI engines.(10)

Explain a dual fuel system with the help 6f‘neat»sketcvh{(1(_)). BT : "

Write short note on the following: (20)
a. Di methyl ether (DME) . s
b. Improved methods of biodiesel production

E

| Explain seed cleaning and oil*éxtfactidn’mechamsm.from--oil‘seeds.- (10)
What do you understand by emulsions-and describe the dlffetggt-types-

“C, Ethanol-Diesel-blehds
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| SECOND SEMESTER ' M.Tech.(Computational Designl

'END SEMESTER EXAMINATION May-20159

ME- 6811 ENGINEERING TRIBOLOGY AND BEARING DESIGN' :
Time: 3: :00 Hours ek , Max Marks 1007~

Note Answer any FIVE questlons
~All questlons carry equal marks:: :
.' Assume swtable mlssmg data |f any a5

[al] Defme trrbology and with the help of neat flow chart rllustrate the

""relatlonshrp between operatmg condltlons and type of wear.
[b] Drscuss the dlfferent Iayers formed on the base nascent metal after i

the fabrlcatron process and exposed to’ envrronmental condltlon and

the effect of resrdual stress m the matenal

‘[a] Wlth the help of sketch dISCUSS in: detarl the: mechamsms of— ik 2

yi

| corrosrve and fatrgue wear (Rollmg & shdmg contacts)

| [b] With the help of schematlc dlagrams, descnbe caplllary vrscometer

and densrty measunng devrce used in' Iaboratory as: per mternatlonal

- standard.

3. [a]Wrth the help of schematlc dlagrams, descrlbe pin on dlSC test and -‘-“'f

“also write the procedure for determlnatron of speCIf icwear rate and

coefficient of fnctlon in fully ﬂooded and starved condltlon of

lubrication.
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[b] With the help of schematic diagrams, describe Linear reciprocating
test and also write the procedure for determination of specific wear
rate and coefficient of friction in fully flooded and starved condition
of lubrication.

4. [a] Describe Full and half sommerfeld boundary conditions.
[b] With the help of neat sketch, describe the terminology used in
hydrodynamic journal bearing and enumerate the design procedure
of full journal bearing considering shaft diameter D, shaft speed w and
radial load W.

5. Write the assumptions and deduce the expression forthe Generalized
Re)_(nolds Equation. Also explain all the specific terms in it i.e.

poiseuille, Couette, squeezing action etc.

6. [a] With the help of neat sketch, describe in detail the adhesive and

erosive wears.
[b] Draw and explain all the four zones of stribeck curve. How does

the viscosity and speed of the shaft affect the stribeck curve?

7. Describe with the help of example on any two of the following:

[a] Lubrication by solids [b] Mechanism of cavitation wear. [c]

Mechanism of gas lubrication and [d] impact wear.

8. Estimate the performance parameters of a full journal bearing having
parameters: Dynamic viscosity of lubricant (n)= 20mPa.s, Journal
radius (rj}=30 mm, bearing length (L)= 25 mm, Journal speed =

3062rpm, load (W)=1000N, and Radial clearance (c)=0.00006 m. (Use

the table for the solution).
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SECOND SEMESTER M.Tech (CDN)END
SEMESTER EXAMINATION MAY 2019 ME-{8 2.2
COMPOSITE MATERIALS TT ECHNOLOGY

Time:3HRS Max. Marks: 100
Note: Attempt Any five questions.
data ,ifany

Assume missing

la. Discuss in detail about different types of Matrix material used in the

composites, their characteristics and engineering apphcatxons in detail. IO

1b. Write a brief note on different Rcmforcement materials used for Composite

materials. 10
- 2.In detail explain Maximum stress theory, Maximum strain theory, Tsa-Hill

theory, Tsai, Wu tensor theory used in Composite materials.

20
3a.-Compare exact and approximate values of Young’s modulus at 45° to the ﬁbre
direction for a carbon/epoxy material having the following properties:
Ei= 145 Gpa, E; = 10.45 Gpa, G12= 6.9 Gpa, vi2=0.28 10
3b. write stress strain relétion for uﬁidirectional lamina in ténns of engineering
constants referred to an arbitrary coordmate system (x,y) 10

4. Discuss about any different non- destructwe testing methods used for evaluatm°
damage done to Composite materials. : #5720
5a. Discuss about the characterisation of composites with stress concentration. 10
| 5b. Discuss about off axis Uniaxial test. v 10
6a. Briefly discuss about Coefficients of Hygric(Moisture) expansion. 10

Gb. Discuss about the method adopted for finding Shear and Compresswe

properties of Umdxrectlonal laminae. 10




