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OPERATIONS RESEARCH
(Mining Engineering)
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Note: This question paper contains two parts A and B.

i"'r r"tPert A is c,ompulsory which,.carries 25 rgpr$S; Answer atl: ffiestions in IPafl:;A.i"':'i:"bart g 
"o;riri;-:of 

5 Uniti.-:dir$*". -v orilifrill questio"l'"it8rtt each unit.':.Bicrr
question carries 10 marks and may have a, b, c as sub questions.

Max. Marks: 75

PART. A

f .ii): ;".;1471tat is operad. cins researchfl,", t"":; !...' :".;: i..., i".;;
b)" "'"Give varioris.dcfinitions of ofeiaiions researblil"'"' : '" """'

c) What is meant by optimal solution?
d) Explain the steps in transportation algorithm.
e) What are the assumptions made in the sequencing problem?
f. ...What is priodty.sequencing"gpd."yhat are thepriority sequenc.ing"rules?

!)' i..'Fxplain th{.ntled to determiire" i.qbddle poinc"''' ;.."i i",:: i".:i
h)' 

."Explain 
the t6riiis i) Pure stratbgy ii) Mixed sirategy. ; " "r'

0 What is simulation?
j) Describe the various elements of the queue.

Use simplex method to
Minimize Z= xz-3xt+Zxs
subject to constraints: 3x2-x3+2x5<7,

i'.:'.??f*z+4\<12 I"..' ;'.:l
i' " "4iz+3xz+8x5< f 6 ; :." :

x2>0, x3>0, x5>0

Assignment problem? How
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4. What is the unbalanced
method?

is it solved by the Hungarian

t10l::.;1 ;...r;';: i..":;'":r OR I.".,;".:l i"".t:'":: i..",:'"::' '"" Find the TbtAl'Cost using Nbrth:west corner'mefhod. Also firid'the optimal aslilritiient.

w1 w2 w3 w4 capacity
F1 95 105 80 15 12

F2 115;. "180 40 ,30
F3' 195', '180 95', "70

5',

Requirement 5 4 4 11

t10l

ll0l

PART.B,

2. Solve the following LPP
Maximize Z= 15Xt+ 6Xz+ 9X: +ZXa,
Subject to constraints 2X1+ Xz + 5Xr + 6X4<20,

3Xr +Xz+3X3 +25Xa<20,
, i"li i"': :"1: I"': :""1: i"'"7X1 + & < 70:"', *'-:, i"', ."-' r"', ,.'r,
. i:..: ;"r:.;'..; i':;. i.'; i"':Xi,;Xr, Xr anOiXl#O i',:'i""i i.,:. i::ilOl i.,:"i"'"i

'oR



Machine/Job 1 ) 3 4 5 6

A 8
a
J 7 2 5 1

B J 4 5 2 1 6

C 8 7 6
t'-'"

9 10
?

0R :'"";:.'

The maintenance cost and resale value per year of a machine whose purchase price is
Rs. 7000 is given below:

Year 1 2 J 4 5 6 7 8

Maintenance
cost ifl;hh;;l

900 1600 2 00
:'i

2800 3700
;.."

4700 s900

Resale value
in Rs.

4000 2000 1200 600 500 400 400 400

When should the machine be replaced? t10l

a
J 2 4 0

2 4 4 2

4 :1'" "" 4 Q.:.'i".

0 4 0 8

OR
A stockiest has to supply 400 units of a product every Monday to his customers. He gets

,,..:Ihe product.".at."Rs.50 per;'.rpgi! from the'..manufacturer. ,Ehe.*"cost of orderi*rg and i...; ;."tr
. i:..transportatioir fiom the marftifar;ttirrer is Rs.75:pei:order. rfreiEbdrrbf carrying fiiivuitory is :'::. i.'.;

7.5Vo per year of the cost of the product. Find (a) the economic lot size (b) the total
optimal cost. [5+5]

10. Jobs arrival at a workstation in a manufacturing plant is in a Poisson fashion at arr

!"'": ,"rover&ge ratg:.offive per hoqq..'The time to rriaohine one job is"aa'exponentiah$stribution
:';";i."with a med'n"time of 20 nilftdle"s. What islfhti:'rixpected tinib*h'job has toiwdit*at the

workstation? What will be the average number of jobs waiting at the workstation at any

7.

9.

. time? What is the probability that there will be more than four jobs?
OR

11.a) State the Bellman's Principle of Optimality.
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fvnat *. ttie, a1ii1lic ations ot.{)ei{mlc pro graHryi4s ?
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6. Find the sequence that minimizes the total tiine required in performing the following jobs

1..., ,".tgn three machines in the order.'A-B-C as sho#* in the belew f*1". Also find.the total {"': {"i:
l',:.l::.Ltapsed tim€]. i:,.1 i'':.l::.: l'':"::".; l'':" i:..i i'::.l;.1:161 :'I:. ;.'.;

1200
: "..' : "':

valqb.'cif"'fhe game fbr'i,eqo-sum i",:' i."i


