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The figures in the right-s i and margin indicate maris.

The symbels used huve thelr usual meanings.
Answer all questions.

( MTM-405A }
{ DYNAMICAL METEOROLOGY—II }

i. Answer any two guszsuons {from the following :
2x2=4

faj What are frontogenesis and {rontolysis?

(b} What is global circulation in the atmosphere?
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{2])
fc) Whar is slorm surge?
% o

id} What is the concept of jet stream?

2. Answer any twe questions {rem the following
4x2=8
fa) Derive the slope of a frontal surface in the
atmosphere.
{b) Using aerological diagram, briefly explain
the existence of thunderstorm.
fc) Derive the mendional temperature gradient
due to global circulation in the aimosphere.
() Write down all governing equations which
are required in numerical weather
prediction.

3. Answer any one guestion from the following :
8x1=3

) Mentioning the physical cencept of Rossby
wave, find irs differential eguation in the
atmosphere, 8

(b} (i} Derive ihe oressure tendency belew a
frontal surface in the atmosphere. o

fii) Explain the significance of CAPE. 3

[ Internal Assesssment marks : 05 ]
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i MTM-405B )

( OPERATIONAL RESEARCH MODELLING—II }

1. Answer gny two gucstions {rom the following :

@/

(b

/406

2x2=4
o) I . ( Dj‘ '
Show that Rt =exp YJ Aty dt |, where R(t)
0

is the reliability function and /(1)

represents lhe [allure rate.

Draw « general structure of a
communication svstem and explain it

Define MTBF of 2 system. Suppose five
components which are connected in a
geries w..h cqual reliability R Find the
MTBF of such & system.

What do »ou mean by transition matrix?
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2. Answer any two guestions from the following :
4#2=8

faj The system conneciced in series consists of
three midependent paits A, B and C, which
have MTBF of 100, 100 and 800 hours,
respectively, Find MTBF of the system and
reliability of the svsiem for 36 hours. How
much of MTBF of the part A has to be
Increased to get an improvement of the
MTBF of the svstem by 30%7

(b} What do vou mean by hazard rate Z{t)?

Show that the reliability of a device

Rit)= exp(--j' Z{) df-!
0 |

¢/ Find the stationary path x=x(t) for the
functional

l &
J={1+x*dr

0

subject to the boundary conditions x(0) =0,
RO)=1, %{1)=1
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(dj The followine two Duite probabilit

schemes are g e 19, Dty | el

(¢, gz, d,) widh 2 g;. Thea show

,1
that

H H
=¥ piloop < N plogg;
= bl

with equality i and only if py=q, for ali

pid Ll o

vorm the following
Bxl=8

3. Answor qriyy one (Uo=Lion !

ey An zlectrochentical svstem is modelled by
the differentiai cguation X =-x+w, wherc

voand w oare octions of dame 0 Minimize

the cost funci s

: 3
ix” ) dt

whien o is a dissosabie constant by chooasing
the control variable properly. Also, express

the coritrol var able 1 in terms of x and x.
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fitj

{6)
It o svstein, there 18 711 number of
compondils connccted in parallel with
roluabilily Fdf. o 2 L2t FPiad the

PRHADIIy o the spbidin. I Eifi=e &8
r=1.2.....0n . then what will be the

expression ol svstem reliabiling?

Find the relianiiny of a systern with two
components. of which one is a standby.
The compoenenls are connecled in
fnoo lined the MTBE of this
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