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(Operational Research ModellingJl)

lMarla:251

I Answer arty two questions: 2x2

(a) What do you mean by prefix-free encod-
ing ? What is the importance of this
encoding ?

(lurn Oter I



(2'

(D) Definp reliability. How does it diffcr fiom
probability ?

(c) Prove that entropy function is continu-
ous.

(d) What are the differences between the
reliability of a device and d system of
components ?

2. Answer any nao questions | 4 x2
(a) For any two independent messages X, f,

prove that H (X,Y) = H (X) + H (y).

(6) Suppose a system contains a primary
element and a standby element. Let \
and 1,, represent the failure rates ofthi
primary and stand-by elements. Find the
reliability of this system. Also, find the
system reliability and MTBF when
I =i,

P
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(3)

(c) In a certain community 25% of all girls
are blondes andT1%o ofall blondes have
blue eyes. Also, 500/o of all girls in the
community have blue eyes. Ifyou know
that a girl has blue eyes, how much addi-
tional information do you get by being
informed that she is blonde ?

(d) A system is described by *r=-2rr*u'
and the control z(r) will be chosen to

minimise ll"' a .Show that the optimal
JO

control which transfers the system from

. r,(0)=l to rr(l)=l is given by

4ie2'u
1 Ie

3. Answer any oze question : 8 x I

(a) (l) In a system, there are n number of
components connected in parallel
with reliability R,(t); i:1,2, ...,n.
Find the reliability of the system. If
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( 4)

R,(r) = Rr(f) = '.. = R,(t): eL, then' what will be the exprcssion ofsystem
reliability ?

(ir) Define system Reliability. Find the
reliability of a system with two
components ofwhich one is a stand-
by. The components are connected
in parallel.

(D) Define marginal and cqrditional €ntopies.
A transmitter has a character consisting
of five letters (xr, x", rr, r., rr) and
the receiver has a character consisting
of four letters (r, y, ,13, !4). The joini
probability for the communication is
given below :

P(xrlr) yl I2 f3 lt
x

I 0.25 0 0 0

xz 0.10 0.30 0 0
xt 0 0.05 0.10 0
xq 0 0 0.05 0.10
x 0 0 0.05 0
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(s)

Determine H(n, H(Y), H(X,Y) and
Hg=n.

I Ipternal Assessment - 05 llflarks ]

Elective Paper - MTM-4058

(Dynamical Oceanologt : Coastal Processes)

lMarks:251

I Answeranyfwoquestions: 2x2
(a) State the basic physical laws used in

oceanography.

(6) Write down the equations of conserva-
tion of momentum and enerry fortsuna-
mis.

(c) Explain the wave breaking types 'spilling'
and'surging' with graphical representa-
tion.
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(6)

(d) Prove that the bed shear stress is harmonic
in time and lags the free surface displace-
ment by 45 degrees for the laminar
boundary layer in a viscous fluid.

2. Answer any fiao questions : 4x2

(a) What role does wave steepness play in
wave brealcing ? How does wave break-
ing affect coastal erosion ?

(b) Describe all types of motions and forces
in oceanography.

(c) Discuss. the properties of tsunamis.
Write also the empirical formula for
nrn-up over a beach or a stnrcture slope
from Kaplan laboratory experiments.

(d) Determine the wave lengths of the two .

possible modes of wave prOpagation
over an infinite deep mud layer, with
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(7)

p^

t=''2:' 
while, the overlying water

column is 4.6m in depth arrdwave period
is8s.

3. Answer any oze question : t x I

(a) Prove that the dispersion relation of
water waves over a viscous mud region is

(", -,*)1", [?.,.,' ")-[?-,)* *n *,] = o.

slmbols have their own meaning. Hence,

. find out two possible roots exist for
waves propagating in the positive longihr-
dinal direction. Also, plot the dispersion
relationship for waves over an infinite
deepwater. 5+2+l

(D) (r) Explain, the terms ,wave diffraction,
and'wave shoaling'.
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(8)

(ii) Sea waves are strikhg approximately
normally against a semi-infinite
breakwater in 6m deep water with
wave height 2.5m anil time period'
l0sec. What are the values of wave
height and time period at a location
400 m behind and 400 m on the lee
ofthebreakwater? 2+2+4

I Intemal Assessment - 05 Marla I

Elective Paper. - MTM-405C

(Computational and Semi-Analytical Methods)

tMarlcs:251

1. Answeranyfwoquestions: 2x2

(a) Discuss the boundary condition forpres-
sure correction atthe left boundary of
the computational domain when velocity
components are specified at the bound-
ary.
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(e)

(D) ,Write the homotopy equations for
Homotopy Perturbation Method (HpM)
and Optimal Homotopy Analysis Method
(O[IAM) and then unite one major differ-
ence between these two equations.

2

(e) Let the nonlinear part is ofthe form
i(z) = a2. Calculate first two Adomain
polyromials.

(d) tn orderto solve the following two non-
linear equations, write the linear auxiliary
operator in terms of their auxiliary roots
under Optimal and Modified Homotopy
Perturbation Method (OM-IfpM)
y' + y(y') = 0,y(0) = l,y,(O) = -l and

y" - ty' + (y')2 = 0,y(0) =1,y,(0) = 0,yr(0) = 2

Answer any fwo questions : 4 x 2

(a) Write down the complete flowchart for
Semi Implicit Method for pressure
Linked Equations Revised (SIMPLER).
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(r0)

(E) Solve,the nonlinear second-orddr ODE :

y'+ yz =g, with'infial.oeaiti*"{Ol= f

and y1(0) = 0 usingttreAdomainDecoh-
positionMethod (ADM) up to 2nd order
approximation.

(c) (r) Write down the developrnent of
Homotopy Analysis Method (IIAM).

(ir) What are the four pillars of conver-
gence of solution of HAM ? 2+2

(d) Considcr the following two-dimensional
Burger's equations

At

?
o?u
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. O2u*&

*."*.'*=*(
02v
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with the initial conditions :
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(u)

u(x;y,0)=x.+ y,
v(x,y,0)=x- y.

With the linear operator L(u)=

L@)=@, write the Variation Iteration

scheme for the above problem.

3. Answer any one question : 8 x I

(a) (f) Irtthediscetisedequation forx- and
y-momenfum equations are, respec-
tively,

{uii, + tiuji + clufi , = di - q(pi|, - pT}) a
alvi), + tlvij + cluil, = a] - u(ti" - n;i).

Using these, derive the Pressure
Poisson equation. Sym.bols have their
usual meaning.

(ir) Find out the Lagrange's multiplier for
the problem u' = 2u - u2 + t for the

purpose ofVariation Itera.tion scheme.6 a 2

tu
at *d
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(12)

Let us consider a non-homogeneous
advection equation as zr +taux=t,
subject to the initial condition
z(r,0)=2. Find the first order
Homotopy Pertubation Method
(HPM) solution for the above equa-
tion with the linear operator
L(u) -u,

(l'r) Write down the expression for the
exact square residual and average
square residual for k-th order
Homotopyapproximation u*@. 6+2

I Internal Assessment - ll5 lUarks I

(D) ('
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