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{*} Instsuct:ons to candidates:
1) Ans;ver (,).1 OR Q.? :ind Q.3 OR Q.4,
2l Figrires to the rigill :nCieate full rnarks.
3) Use of sc ientific calculator is allowed
4t Use srritlble datei ",llhere ever required
5) Use Gra1,h PaPer

Q 1) eL) Desr ribe Lirrr:irr Programming? Discuss
prograrrrnlng Lo mana;'ci i:,rl decisicn making.

the applications of linear
[5 marks]

b) ,\ lirrn uses latl rt::;, rniliing machines and grinding machines to prodUce two

machilc prll r. Table i,i:ioiv repre sents the rnachining times required for each part,

the rpachinil g times :ri,rri1able on different machines and the profit on each

machir-re part
M:rcirining time required for
m. rcl L, nc part(minutes)

Latl-ie s LZ

iviilling hiachi'res
Grindi rrg macnines 2

Profit per unii Rs.40

Find thc i-rnn:ber of p:iils I and It tc be manufactured per week to maximize the

proht. Use grrphical rrrcthcd for the same. [6 marks]

c) For each ol the toll,ru'ing function determine whether it is convex, concave or

neither.
1. r(x)= tr*rryLx? 2. f(x)= 20xr+l0xz [4 marksJ

OR

e.z)a) Explain global aii;d local optima, Concave and Convex functions with
exampies. [6 marks]

b) A corn,:any proriuictrs lwo t)?es of hats, Every hat A requires twice as much

iaboul time as the seconcl hat B. If the company prodr-rces only hat B then it can
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produte the lotal of 500 hats a day, The market limits daily sales of hat A bad B to

150 apd 250 respecti.,.cly. The profits on Hat A and B are Rs. 8 and Rs. 5
respe( tiye]"y. Solve graphicalll' lo get the optimal solution. [6 Marks]

c) Givr:3ny trro applications of Systems approach in Civil Engineering [4 marks]

Q.3) a) Frontier Bakery keeps stock of a populaf brand of cake. Daily demand

baseci on past experiet-lce is as given below:-

Daily
Dema'-rd

l5

Proba 0.0 i 0.15

Consi,iti' tire l'ollowirrg sieLlLience of random numbers:-
48,78. ()9,5 1,56,7 7,1 5, 1 4.(;8,09
Using lhe se<luence, simrtlate lhe deman'J for the next 10 days' Find out stoL-
situat.r.rn if tire owner ol the bakery decides to make 35 cakes every day. Also

estimirle the ciaily average demand for the cakes on the basis of simulated data'
[6 marks]

b) Di:; :uss the charac,;eristics of Queuing model and elaborate on Kendalls

notati rn [4 marks]

c) The.t are seven jobs, crich of r.vhich has to go through the machines A and B m
the or, ,cr AB. Processing times in hours are as given: [4 marks]

Job
Machir r: 3 12

Machtr,cr B l0
Deteni,ine a sequence of these jobs that wiil minimize the total elapsed time T. Also

find T rind idlc time for machines A and B.

L
OR

0.4) A.) Theru are five iobs, each of which is to be processed through thr6e
machjries A,B and C in thc order ABC. Processing times in hours are:

Job

0

1

Deterrriine thc optimum scquence for the firre jobs and the minimum elapsed time.
Also fiLid the idle time ibr the tirree machines and r.vaiting time for the jobs.

[6 marksj
tr A brar"rch of Prinjab National Bank has only one typist. Since the typing

work .,.1ries i;r length(number of pages to be typed), the typing rate is randornly
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clistribr.ited approximaring a Poisson distribution with mean service rate of 8 letters
per horii. Thr: letters arrive at a rate of 5 per hour during the entire B hour work

day. Il the typewriter is ,.,ltiued at Rs. 1.50 per hour, determine.

i. Equipment utilization
2. The percen[age time t]-rat an arriving letter has to wait
3. Averirge system time
4. Averarge cost due to rvaiting on the part of typewriter i.e remaining idle.

[4 marks]

c) What is simulatisn? Which are the steps involved in carrying out Monte

Carlo sjmrilation? [4 marks]
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