
Tolal Pag6 : 8 PG/Brd Sem /vlTIvlPS

2025

M.Sc. 3rd Semester Examination

APPLIED MATHEMATICS

Paper: MTM - 305A/B

Full Marks : 50 Trme : Thm Hous

The ligures in the margin indicate full marhs'

Candidates are required to give their anrr$'ers

in their own words os fo as practicable'

PaPer:MTM-305A
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l. Answer ny lour quesions: 2x4=8

(a) What is tbe basic idea of dyranic popmmingZ

(b) Defue quadrdic progdrrning poblern Wlrat is tIE

suffcient cordition fcr if
(c) Wha is trc necessity of ordy the "Pct @imality

Aral)Eis'?

(d) What are the basic diflerences between analyical
' methods and numerical methods related to

cpfutirdon?

(e) Discttss the different tlpes of achiwernent in goal

rro8railnirE Poblern p.T.O.
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(2)
(D Find the conjugae directions of the following real

sytnrnetic rrfrix :

(ii)
2. Ansqler ay lour +stions : 4x4=16

(a) Discuss the following effecs in post optimality

Erabnis:

O Addition of a new variable.

(ri) Del:tion of an oristing vaiable.

@) Minimize f (r\=tr? in the interval l0' 51 bv

Golden section meftod u$o five o<pedments

(c) A frm produces two products A and B. Each

product must be processed through two

depaftrents namely I md 2. Departnerr I has 30

hours of production capacity per day, and

department 2 has 60 hours. Erh unit of product

A requires 2 hours in departnent I and 6 hours

in departnent 2. Each unit of prodrrc-t B requires

3 hours in dqafim€tf I ard 4 hours in dartnert
2. Ivlamgement has estabtishd the following goals

it would like to achieve in dercrrrining the daily

podra mk:

P, : The joirr toul podrrian at l€ast l0 tmits



(3)
P, : Ploducing at least 7 units of Foduct B.

P, : Producing ar least 8 units of product A

Formulate this problem as a goal progamming

model.

(d) Using steepest descent method minimize

f =x?+2sxr+$+2fxr+c starting from any

arbitrary point

(e) Derive the Kuhn-Tucker conditions for quadratic

Pogfanming Problerr

(0 Define unimodd maximization and minimization

finrtion Disctss ttp elimioaion of an interval fiom

ttrc int€rval of turcertainty by mimodal property.

3. fuiswEr any ,rlo questions : 8x2=16

(a) Solve the following IPP using branch-and-bound

method:

lvlarimize z:3x, + 4x1

subject to the constraints

4xr+ 6x, 3 15

xp x2> 0 and integers.
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(4 )

(b) Ttre ofimat result of the LFP

Maximize z=2.xt+2\
subject to
5x, + 3x, <8

<4xr+bz
and x,, xr 2 0

is given in the frUotnittg hble :

Cj Xs b yt y2 y3 Y4

2

)
rl
x2

4n l0 2n

-tn
-3n
5n0 Inn

Zi -cj 002n4n

Find the optimal resuls after addition of the

following co(saiffi:

@r,+xrs3
(n) xr +x, ( 2

(c) Use dynamic programming to show that

plog4r+ prlogpr+"'+ P,logp, subject to

the constraint pr+ P2+"'+pn=l and Pr>O

I
for all i; is midmrt uthen p, = ptz= "' = pn

n



(s)
(d) Ue Beale's metlod fo solve the following quadraic

Problems

Iv{a<imize f -- l0xr+25xr-10fi - $ - lxrx,

zubject to

xr+2x2310
xt+xzs9
r,,xr>0

finternal Assessment - 10 marksl
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(6)
Paper: MTM - 3058

(Oynamical Meteorology :

Thermodynamice in AtmoePhere)

l. Ansucr {ty .fott qnesiors : 2x4=8

(a) Calculate the workdone when an air parcel

experds isottrerma! at the temperahre 27oC tom
initial prcssne 1000 kilo Ecal to fte final Fi€ssl€
100 kilo pascal.

(b) Find fte uiafEr vapour conteft of an air column in
the afmosPhere.

(c) Differentiate between isothermal process and

adiabatic process in the dnosPher€.

(d) Show that the porcntial temperature is invariant

duing the adiabaric pocess.

(e) Define horizontal and geopotential surfaces in the

atrnosplu€.

(0 Difrerentiate between saturat€d adiabatic pmc€ss

ad pseudeadiabaric Prcc€ss.

2. Ansuier {V tou qne*iuts : 4x4=16

(a) Prove that pvY = constant when an air parcel

follows an adiabatic pmcess in the mosptse.

(b) What do pu mem by isobric omli4? Show ttut
the relative incfease in dew-point tempcratue is



t

(7 )

about 5% of the srm of rcldive inclEa$ in mixing

ratio and Pressue.

(c) Establistr the relation benleen the specific enEopy

and the potential temperatuse. In an adiabatic

expansion of an air parcel, the change in interral

enerry is 50 joule. Wh* is ttre ulork done in this

process?

(d) Derive rhe adiabatic laps rde for rnois ursamtd
air parcel.

(e) Discuss the variation of Pressure with respect to

altitude in tlre afinocPtxre.

(0 Prove * ,=#l-0-.8) for moist air in

the atnosphere.

3. Answer any rru questions : 8x2=16

(a) E <plain Pacel Thoory. Derive static $ability of dry

air in the atrnosPtse.

(b) Define Gibb's free energt Derive the differential

form of Gibb's free enerry. State and prove the

Clausius{lapeyron equation in the atsnosphere'

(c) @ Defrne mixing ratio. Calculate the virnral

ffiPereoltE of fu rnis air traving mixing rdio

of 20 en/kg at 30"C.

v-31/t7 - t00
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,

(8)
(n) Derive the co-ordinates in Emagram and

Skew-T themrodYnanic diagrams'

(d) Dscuss abou tre phase clunp of an ideal 9s ard

derive tlre relation of dependency of lafent heat of

evaporation with rcsp€ct to temp€idure dtring the

phase change of m air Pucel'

[nternal Assc$mcnt - 10 marks]


