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Elective - lll : MCA 5E09 : OPERATIONS RESEARCH

Time: 3 Hours Max. [,4arks : 80

Instruclions : 1) Ansv/er any ten questions tom Pad - A. Each question
cafties 3 matks.

- 2) Answerallquestionsfrom Part B. Each questnn carries
10na*s.

PART A

Answerany ten queslions. Each question carries 3 ma&s

1 Write down the standard lorm ol a LPP.

2. What is the difference belween basic so r,rlion and basic feasible solution ?

3. What are slack and surplus variables ?

4. Briefly explain the duality in LPP.

5. Def ine:

i) an assignmenl problem

ii) unbalanced lransportation problem.

6. Lisr the characlerislics of dynamic prcgramming problem.

7. Explain br elly the branch and bound method.

8. whal isaneventand howwillyou representan evenl ina netwo&diagram ?

L Explain the diflerence b€lween PERT and CPI\,4.

10. Whal doyou mean by dummy aclivity ? Why il is used in netwolking ?

11. Wrile the componentsofaqueuing system.

12. Oefine l\rarkovchain. Give an example. (10x3=30)
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Answer all queslions. Each question canies 10 marks.

13. a) Solvethelollowing prcblem by Big-M melhod:
Max. z = x1 +49+3\-x4
Subjecl lo x1 + 2x2 + 3x3 = 1 5
2x1+ x2 + 5x3 = 20

\ + 2 & + x 3 + x 4 = l O
and xt, x?. t, x4 > 0,

oFl

b) Solvethefollowing bylwo-phase simplo( method :
i r t in imizez=xl +x2
Subj€cl to 2x1 + x2 e 4. x1 - 7x2 > 7 and x1, x2 : O.

14. a) Use dral simptex to solve :
M i n . z = 3 x 1 + ) . 2
Subject lo ! +x2 > 1
2x1+ 3x2 > 2
xl and x2 > 0,

OF
b) The owner ol a small machine shop has four mechanics available to assign

jobs for lhe day. Five jobs are of,ered witi expected p.olil tor each mechanic
on each jobs, which are as lollows :

Job

1
A B C D E
62 78 50 111 82
71 84 61 73 59
87 92 111 71 81
4A 64 a7 77 aO

By using lhe assignment melhod, find the assignmentof mechanics to the iob
thal willresult in maximumDrolil- Whichiobshould be declinsd?
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15. a) Sotve rhe tpp by cutring,ptane

Mar.z=7x1+9x2
Subject to - x1 + 3x2 < 6
7 x 1 + x 2 < 3 5
xl > 0; x2 > 0 and inlogers.

OR
b) U,se. Branch-and.Bound technique ro sotve ihe tolowing tpp jM a x . z = 7 x r + 9 x ,

Subjecl to - xj + 3; < 6
7x1 +x2 < 35
0 < x r , x 2 < 7
and xl , x2 are integers,

16 4 Use lh€.g€phicalmethod to minimize the time neeoed lo process the tolowinop,Ds on In€ machines shown. rhar is. tor each machine ti;d ih;i;;il#;itoe oone,rrst. Atsocalcutalefie totatetapsed ttme to compretr! uotn he;oosiJoD I Sequenc€ ot machiDe A B C D E 
,

Time
r o b 2  s e q ; e n c e o r r m c h i n e  ; 3 i 3  ET i m e s q s z 6

OR
b) The.lo owing table shows the jobs ot a pfojecr wrh rhetr duration in da),s.uraw |ne netuork and determinetheciticitiarh. Atso calculate all the flojts

17 a) i Bne y exptarn rhs queuing modet{M/t\,ut) (@/FCFS) (Birth and dearhnoder).
ii) Explain the classi,icalion ol stochaslic process, :

OR
b) i Bneflyexptan the ctassitication ot queuing mooet. 4ru n-a rar|way marshaljng yard. goods lrainsarrive ata fateot30 trains oeroay. Assuming that inteFarrivattme and service time disrriOurlon-ioliJwsan expojentiat distiburion w h an averase ot so minures. 

"iiiijriiijii!a) The m;an queue size.
b) The probabitity thar queue srze exceeds r0.cj n rne input ofthe train increases to an average of33 perday. what willbethe changes in a)and b). 6

(5x1r)=$)


