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,"'.-"tffiists and their chffi"and speed are dif?df$ht. According to contract, only one job is given
q.'r$Tto 

one typist and the rypist is paid for fu,ll hour even if he works for a fraction of an hour.
Find the least cost. 'lbcation for the&llowing data: (10 Marks)

Typist Raie,iEr Hour @s.) tlb,,,,,,,,,,,,,,,,U,iif OageStVPeSPef hOUf

A ) t2
B 6 t4
C 8

D 4 '.sF;*
10

E 4 *;o 11

4 a. Explain the proc€d$fe of solving integer programming problem by Gomory's cutting plane

method. (04 Marks)

b. Solve the followiiig LPP:

Maximiz€.rZ =5xr*7xz
Subjeet,!i1:'* 2x, + 3x.- < 6 ;
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6x, + x, < 30; Xl, X2 ) 0 and integers
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Seventh Semester B.E. Degree Examination, July/Aug rtst 2O2l
Operations ResearGh i

Time: 3 hrs. %; Yu^.Marks:100
Note: Answer aW ru 

@{ull 
questions. 

,,,u,lrw.r*r.

I a. Briefly explain various phases of Operations Research. (04 Marks)
b. Graphically represent the following LP?s' ""'

(i) Feasible solution (ii) U.nbd ded solution . (04 Marks)
c. A sweet manufacturing 

"o*pur34*:r:Witing 
an order from university for 220 kgs of sweet

called "KI-II{DA", which compri oftwo raw materials mr\Itl" d sugar. The cost ofmilk is

Rs.14&g and that of sugar isRst2,l&g. The specifications o"f Kunda sweet are as follows:
(i) The sweet should ngtffithin more than 85 kg qfi,#f1+lk.

(ii) The sweet should.,@"1rtaln atleast 65 kg of sugar.

Determine the least cost to manufacture 220 kgs ofKunda using graphical method of LPP.

{..=i;' ,.:{ a'i (12 Marks)

2 a. Writethedual"$ ffowingLPP: .'.:1""'l '

Minimize Z*{,= *'r : 3x, - 2x,
",1i,. 

- 
',

subject to 
:'--':,::,:'0,' .,?:;If to' ^;ff' ::# 

*8x' = rQ 
(05 Marks)

^tr 
1\J 

- v,

b. Solve'*hefollowing LPP by dualffilex method. *.,.;i"
Minimize Z=6xt+7xr+3x, +,5x)"' u*,,,,,,,#' *.^...,.

Subject to 5x, +6x, -3x,ffi{,i o>12 i xz+6y' 6i4 > 10 ll., u,

^2xr+5xr-*J*i,+xo >S ; 
trSt'1-ixr, 

x+ > 0
,4". "i&r. ili

: feasible,.*olution for the follo'*.fug transportatior

Fi,,#x028 ; #$fffi1-ixl,x+)0 
lsMarks)

" 
[",, -

3 a. Find the basic feasible Solution for the follii'ilr$'g'transportation,roibblem using:
(i) N"rtt -W"rt (iffifunaltymethod (loMarks)

Job No. ofoases
P 199

0 t75
R 14s
S 298
T 178

(16 Marks)



5a.
b.

,d.*:'' 10ME74
List any two similarities and two differences between PERT$#,,CPM techniques. (04 Marks)

A project consists of a series of tasks labeled as A*-8.jqffi.....H, I with the following
relationship: (W < XY means X and Y cannot start until'WUiS Completed)

(0 With this notation construct the network diagram lihtring the following constraints:

A<D,E; B,D<F; C<G; B<H; E,G<I
Table below shows the time taken bv eachi+taSk'in da

,riirri r: ',:'::::::

':,:,:{+r

(iiD How many critical paths exists iq,thidnetu/ork and indicate botl,r the critical paths?

(iv) Calculate EST. EFT, LST, L.E[, Ttital float, free float and',Independent float for al

(ii) Find the

low shows the time taken bv eachittask'in da

Task A B C D E F' G H I
Time 23 8 20 16 24 ,'1,8 19 4 10

minimum time required toqfulete the project.

(ir) Calculate EST, EFT, LST, L.E[,

,'-i-,',,.,, ;.l*1"^'="; I. -..LZJItr:11!:i. Z ;::: I
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jobs. Also find the idle tirne,,,of each rnqqhine in hours.

non-critical activities (tasl;sli., :+' li;; (16 Marks)

-.

6 a. With reference to queuing system, explain briefly:
(i) Arrival pattem (ii) S:esr-icdpattern **J,,.- (06 Marks)

b. Aircraft requests permi.o-q,ip1,:io land at a single runw4yarnort on an average of one in every

five minutes. Planes are lahded on FCFS basis, with-tllose not able to land immediately due

to traffic congesti{,n.pUt in a holding pattem..The time required by the traffic controller to
land the planes.,t$txpected to be exponeaililhlly distributed with a mean of 3 minute.

(i) The average number of planes in a holding paffern.
(ii) The pverage number of planes.,that"have requested permission to land, but are still in

.t.rctii5h. .*",.,+;,.,,,..i, ,,,,..i,ilp

(iii) '''Y probability that an arriling"plane will be on g1q-iil in less than 10 minutes after

first requesting permission toland. iii,, .,.;r. (14 Marks)

and'|n<Independent float for all the

(16 Marks)

7 a. With reference to game theory, explain the following:
(i) Modified dominance;nlle' (ii) Fair game . (04 Marks)

b. Find the range of P and Q'in the following.gikrEtto retain saa{,=t9."1,,.,gint at (2,2) location.
,r PlayefE 

"...,.*'"'-"'-'

. '... 3.16 2 31,..,-,,,.
(04 Marks)

c. Two ffiers P and Q play ting coins gqmejn which each has 4 coins lRs., 2Rs., 5Rs.

AndiRs.10. If the sum offi#rybins is odd wh*n*fhey show each time without the knowledge

.,*6E,other, playei P wins# amount. If qoiifs,sum is an even amount, player Q wins P's
,,,";.hmount. Formulate #,problem a game tIieory problem and find the best strategy for each, _,,t;1 r .",,.,,,...'.,:i. rr

"|-,,player and game *al*e: (12 Marks)

, "#;t,,.0 ffir*..,,,,,,,

a. List out tfre",gsgmptions made wffild.lsolving sequencing problem. (04 Marks)

b. Four jobs ti.ffi''and 4 are to be ffio6essed on each of the five machines A, B, C, D and E in
the order A;'B; C, D and E., Find the total minimum elapsed time for machining all the four

MachineS Jobs
1 2 3 4
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