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The figures in the right -hand miargin indicate marks,

Answer any omne guiestion [rom each Group,

GROUP—A

Answer any ene guestinn it the following .
Tx1=7
1. Find the relative humidity near the sciesnce
building taking a sct ol & data.

2. Calculate the vapour prussure near the science
building taking a sc1 of 5 data.
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Answer any one question from the following

3

{2)
Caleulate the saturation vapour pressure near
the science huilding taking a set of 5 data.

Find ithe dew paint temperature by measuring
dry bulb and wet bulb temperature near the
seience building taking a set of 5 data,

Fid the mixing rativ of the air near the saence
ilding mcasuring of wet and dry bulb
1:‘1‘n}ﬂc'1"aturcs taking o sct of 5 data,

GROUF—B

d=1=%
For the air parcet whose pressure 1s 80 kPa,
temperature being 30 O and mixing ratio being
4 e/l find ity dew point, saturation mixing
ratio and reiative rumidity from thermodynamic
dlagram.

For the air parcet whose pressure is Q0 KkPa,
temperature being 20 °C and mixing ratio being
5 oo/fkg, using thermodynamic dlrzgrarn find its
lifting condensation fevel, state of the air parcel
when it reaches a pressure height of 40 kPa
and how much liguid water has been condensed
out at that hoight?

Determine the new state of the awr parcel
having initial temperature = 25 °C, mixing
ratio = 3 em/kg and pressure = 80 kPu after
being lifted dry adiabatically to the pressure
level 60 kPa.
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i 3}

4, For the air parce!l whese pressure is 70 kPa.
temperature being 207U and mixing ratio being
4 g/ke, find its L ~g condensation level, state
of the atr parcel when 11 reaches a pressure
height of 40 kPa and how much liquid water
has been condensced out ot that height?
GROUP—C
Answer any ene guestion [rom the {ollowing :
PS5 el
1. Plot the following ¢ora around o surface statior
model when the aimosphere has the following
status in pros=cont weather there is o«
thunderstovm. in pasi weather there was o
light snow and the pressure tendency in last
3 hours Is -0'3 miv. temperature being 25 °C
and wind blowing from south cast direction with
speed 20 knots, <
2. Interpret the follow ng surtace station model
o
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4.

S

{4)
Plot the following data eu'r)uu(* a4 surface station

model when the . wre have the following

Temp 77 F, dew p _'3 i O8I overcast, wind

rom ES at 25 knats. present weather Jigh
snow. pressurce Y998 mb. The pressure here

1
1

has fallen 63 mb the last 3 hours. =

Interpret the lollowmng surface station model

,f’j 025
i/\;A |/k %
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Answer from beoth e Groaps as directed,

GROUP—A
{ LINGO }
Answer gny one cuestion from the following :
Hx1=6
1. Write a code in LINGO 1o solve the foliowing

QPP using Wolfe's inodified simplex method

R .
max Z =4x; +6x, - 2x7 - 2xx, 7—22552
1 2 142 2

237
subject to, xp+2x, %2
X1, Xo 2 L
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2.

12)
Write o code in LINGO to solve the Nash
cauilibrivm strategy and Nash equilibrium
outcome of the foilowing bi-matrix game

o p 2]
A= . and B = ‘
B ] 0 1]

Write 4 code in LINGO to solve the following
problem of Inventorn

An engineering faciory consumes H0G0U units
of & component per vear. The ordering, receiving
and handling cost are 300 per order while
trucking cost is 2 1200 per order, internet cost
(.06 per unit per vear, deterioration and
aobsolescence cost #0.004 per vear and storage
cost 21000 por vear for 3000 units. Calaulate

the ceonomic order gquantity and minimum
2VETHZe Cost.

Write a code in LINGO to solve the following
Stochasue Programming Problem

A manufacturing firm produces two machines
parts using lathes, milling machines and
grinding machines. The machining times
available per week on different machines and
the profit on machine part arce given below,
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(3}
The machining umes reguired on different
machincs for each part are not known precisely
(as they vary from worker to worker) but are
known to follow normal distribution with mean
and standard deviations as indicated in the
following table.

S ‘ e . - —
B e e o e i .
Machining oo regquired IMaximum
Per it Hmnniesd I time
P Tvpe ol A g s e av:nluhlvi
. : ] T i |
Machine o artlhoo o Part Il | oper week
N P Stamde AMitan Standard | minutes:
) Cdeviinn deviation |
S DS S " ! ) i
| ! i |
o s e ! | ;i
Lathes | ay,- 1()5 G 2 O A b hl'—i 2500
‘ i :
CMilling i i ‘ :
; = | ! L oy
‘ machines! d,q = 4 ! IR g yy o HEEE Uy T })2 JU(,H‘
! |

tirinding

C ; .= i i e |
pmachine L as, - o, 0 iy, 0.5 ug -3 | by -450 \
| i ; i

s rohit per

unit [F] Gy 3 B ¢, = 00
| ) s

Determine the nurmber of machine parts 1 and
I to be manufactured per week to maximize
the prefit without exceeding the available
machining times more than once in 100 weeks.
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t4)
Write a code in LINGO to solve the following
}P using simplex method.

Mux Z =23, +3x, -\,
sljeny . 2N oM N 55
By~ X bR =5

- R B

Arite 2 code in LINGO to solve the following
QPP using Woife's modified simplex method.
Max &= Ix, % 8w, ~a]

stibject 1o, o +2x, =4

Xy, Xy 20

Write a code in LINGC to solve the fallowing
(reometric Programmine Problom

min fix} =3x8, +2x 'x, 453, v x,]

Write a code in LINGO o solve the following
Quecuing theorem nroblem

A telephone exchange has two long distance
operators. The telephone company finds that,
during the peak load long distance all arrive in
a Poisson fashion at an average rate of 15 per
lRour. The length of scervice on this call is
approximately exponenrially distributed with
mean lengih 5 minuies.
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{5
fwj What 1s the probamibiny that a subseriber
will have o wati for 1ns long distance cab
during the peas hours of the day?

fb) I the subscrity o waits and are serviced in
turn. what is o expecied walting time?
GROUP—E

( MATLAB |

Answer uny one question from ihe following :
G 1=
1. Write a MATLAR «ode o selve the following
problem using the s Snunples method.

Minimize Z=-x =+ R x,

subject o, x, - a0,

X, ,
=G, B PR 48]

4

=X, =, s DX, -8

=Xy B, e B
By 1

Xt X e
4 vz

where X, Xy, x; 20 oand R .3 your roll number.
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{ 6]
2. Write a MATLAB code to solve the following IPP
Minimize Z=3x,-+50x; +(R—50)x;,
subject to, —x ~2x, - 3x, +4x,; =-20
Sacy =i, 4, o, S50
X dx, - Tx, +4x, €13
where x,, X,, X, X, arc non-negative integer
variables, and R is vour rvoill number.
3. Write a MATLAE code to find the values of
X, Xy, X3, X2 that
Minimize f{x} =-

) 2 : 9, s
X RXS = XX 2%, -0, + 38X,

| e

L]

subject to, x,+x, +2x, =

4. Write a MATLAB code to solve the ollowing QFP
Minimize Z = x7 +x) - 2x5 +3x;
SUHECE 56, X x5 3R 2% =2
O P, 0 —~ 25, =0

20 x,290, x,20, x,20
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5.

&
(M| M| 1): (oo | FCPS /o)

In a railway marstalling vard, goods trains
arrive ai 2 rate of 0 tens per dey. Assuming
that the inter arrival time follows an
exponential distribanon and the service time
distribution is also cxponcinual, with an average
of 36 minutes Wroe o program in MATLAB w
find the [oliowing :

faj The average number of trains 1 the system
(bj The average noraber of irains in the queuc

fe) Mean [or expected] walting time inn the
1

tg o wervice timel

aueue {excluc

[d} Expected wooinz e In the syvstem
iincluding servicr (1me]

You have to suppiv vour customers 250-R (your
roll number] unii= of o cerwain product every
Monday (and only ihenl. You obtain the product
from a local supp: v o <60 per unit, The cost
of ordering and trai.sportation from the supplier
is ¢ 150 per order. The cost of carrying inventory
is estimated at 15 - nor vear of the cost of the
product carried.

Write a program inn MATLAB 10 find the following :

fa) The lot size v ch »11l minimize the cost of
the system.

(b) Determinc the apumal cost.
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7.

{8)

A contracior has oo supply 10000-2R (R s the
roll number ol the student) bearings per dav o
A1 automobile smanulacturer. He finds that,
when he starts o production run, he can
oroduce 23000 beorings per day. The cost of
nolding o bearnng 1n stock for one vear 1s 32,
and the set-up cost of a production run is
21500,

Write a program i MATLAE to find the following ¢

fei] The lot size which will mimimize the cost of
the svstem,

iy Delermine ihee vpiimal cost,

fe) Cyele time.

Write a MATLAR code 1o estimate the probability
ol obtaming ® or mere heads if a coin s tossed
10 times. Gse the Monte Carlo simulation
‘erhnigue for this purpase. The real vaiue is
pprox. 00547

LNB + Viva-vace 3
Field visit 3
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