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Ql.
'lhe productioD manager oI a manufacturing company requests the marketing

manager to find out the rele|an1 details about the existing markets in certain

citre, ofsri I anl,a in orrier t irnnro\c tll( prc\enl -.t r,p.

After conductiug a pilot survey, the Marketing Danager obtains the

requirements of cach marLet (in 000's) and in addition, other r{rle\,an1

information such as the available supply (in 000's) in each warehouse aud the

uni' lranspofalion (n.r irr r..l'ee lrom each rrarshorr,c ro each lld'1..t..Ail rhr

inlomation collecied are gi\ cn in thc following table.

co BI AM JF KY MR HB
I] III IV VI VII Supply

hrniis)Rupees/unit

Warehouses
5 2 2l 18 4 1

B 4 8 15 t4 I 6 ) l5
c 4 6 li t5 '1 5 I 8

Requirement
(units)

7 12 6 4 17 9 5

(Abbreviations: CO- Colornbo. BT Batticaloa, AM- Ampa|a. JF- Jaflna.

KY-Kandy, MR Matara, I lB-Hambantota). Warehouses (A, B, C) 01'the

cL'mpan) cre localed in thr<. Jillcrent prorin.cs

The transporl manager \\orkjng in the compan) rlho is il charge ol

scheduling activilies has to consider ali possible constrainls in the systen aDd

ihe environment in the counLlJ- He then selects some of the possibie markets
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*/
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)est possible way. l-urlhcr. thc lollowjng chrnges

A callicr ol sonre routc u1r\ oller to recluce his ratc in thc hopc ol gctlir't!

5ii.r!Il,ruIr5irl..'. n.iu irr;'.,l.c tfL."lJrl t.-rr,,.. ^i l i .,51r'l i.

finding the acceplaL)le amorLnt ol reduclion so that hu.ciLn gi\re sonrc norc

hLl5in(55 to thdl lraj':pora.r. r, cLrrp!r\.

Ilrr..,ppl1 fiunr \.rr.hou\ rnd)..r.;cdrrr u.l.r';,, r. tlr( r,...(..
the col1lpaiy and at the srrnc time requirements ol thc mall(el nay also

change due to envilornneDtni cl'langes etc.

Alier corlsulting tlre Managr nent Science analyst an.l olher execulivcs oi t|e

(onlp.rn)! thc transllL'rr n1rn.,gei decides lo selecl lllc D'ra,kets I. II. V and Vl

(CO, B1', KY and MR respeclively).

la' ( orr.lru(l rhi- d. d lr,rnrporl . iorr rnodel lI t1( Lr-lrr. .- \'( .Jr'n.

(06 marks)

(b) |ind the injtjal sollLtion using the lerst cost method and c\elLrare thc lotal cost

(06 markg

(c) Startirg lron the inilial soluLion obtained in (b) arrive at the optirrzLl solLrtion.

(06 lrarks)

(d) Will tliere be any rhange in the optimal solution obtaincd in (c) il llrc supply

of warehorLse B is increaserl by 1 unit and sjn'lultaneously the den]and ol

market V is aiso increased b) I unit? Justify your answer.

,_ ...,u,1u,,u(Total mrrks 24)

1() scllcdule tire sLrpply in lhc

iLre anlicjpatcd in thc lulule

Q2. Consider the following Lincu Programming probLem, lbr \'vhjch lhere

consffaints and 3 variables rcprcsertint A, B ,and C and unit amounts

llroo,rcqd deuorid l') X . X ..,nd \. re'oe,r.'ely.

are :

to be



Prohlem in lhe usual standarJ form is given as follows:

z:3xr + 2x, +4\r

2Xr+X2+X3 < 8

xr+xr+2x3 < 1 0

\,x,,x3>o
(a) Construct the conesponding dual ofthis problem.

(05 marks)

. (b) Draw to scale the feasible legion of the dual problem using the graphical

method

(06 marks)

(c) Determine the optimal value ol the dual variables. which minimize the

co esponding dual objectivc ftnction

(06 marks)

. (d) After evaluation the optional solution ol tJre dual problem ('ncluding surylus

or slack). and using relevart duality tlreorcm'. delermine tl)e unil dlnounts [o

be produced ftom lhe three ,'roduct5 in order {o maxirnize the oliginal I irrear

(e) Verill lhe dual,l) lheorem. shiclr slates

Primal and Dual problems arLr the same at

that objeclive

optlmalrty.

(06 marks)

tunctlon !alues oI the

(02 marks)

(Tolal marks 25)

(a) 't)hrrc nrtual total or'le necoslcquol\ ttnu l

agree with this statemeni? Explain.

(03 marks)

(b) Brainpoiver Pvt Ltd purchases 25. 000 units ofa mateial each year from a

supplier. At the moment. tlre company obtains the naterial iD batch size ol'

R00 units The nraterial cosl Rs. 16 Dcr LrDlts. the cosl ofoLderillH.l ne\ baich

"EOQ is dlviys delerminel

total hdhdling cost."Do yol



L()

slooli duciiom the supplier is Rs.32 Lnd the oost of holding onc unit i,'t

ccrtain storage diiliculiies, is Rs. 5 per drulLurl Flus an illercsl

I(l% ol Lhe purchasc price o Lhe ntaterial.

R<, r i rJ:

(i) Calculatc the erouomic or.ler quantity (EOQ) arcl th" annuol 
]

.,r\:n! *hiclr lr .ld o. o-r. n.d ilrlrij r.rsr .luirr,.ir' ..11,,,,. h. 
I

(i0 ;'..:: ;:'::," "*' a discoun, "" ",,,".'.,.:;';:'l I

'i'iffi,|;l;, 
II, 000 & Abr
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(c)

Q1. (a)

Precedins ActivitiesActivitt

B
C

D
E

F

c



fo llowingNanda has compiled the

acfivities of that proiectl

Opti

B

c

F I

F

G

Given the above informatiol'r:

(a) DIaw its network diagtam.

Duration (Weeks)

istic

2

5 ll
7

12

9 ll
4

l0J marks I

(b) What are the critjcal rctiviliesl (02 narks)

rct What is rhe .hone,t r.'ne ,n uhich lhe proiect can be complcl..l"

(02 marks)

(Total d8 marks)

{b) The direcl cost5 ol that pror.. t handled b1 "n AB( org"nisalior) ar. edirnaleJ

to be Rs. 450. ln addition to the above costs. other indirecl costs are eslimated

to be Rs. 400 for the entire I I week duratioLt ot the projects. lntheopinionol'

the CEO of the organisation. the duration was too long and the projc.t

maJrager was asked to invrstigate possibility of reducing its dllration. The

proiccr manager loLUrd lhal \lrilelhere\\ottldbea(d\inEollndrreLlcoslsal J

Iate uf Rs. 50 per week with Llre reduction ofthe duration. the dilect cost weru

sure ro increase dLe lo addrt..'rr resources arrd overtime $orking.

rnd crash Lirne" ano direct co5t ol dcri\ ilies arrAccordlng lo htm. lhe norm.L

as lollows-

.l



Qs.

Activity Normrl Ti
(weeks)

3

B 6

C l0
D
F, 8

F )
G 6

You are required:

to obtain whioh product eaclr

e Normal
Cost

(in Rs.)

Crnsh Time
(weeks)

Crrslr Cost
(in Rs.)

50 2 7A

,. ico
90

80 4

60 9

50 7 t50
100 6 160
40 -/a

70 6 70

planl should product to rriiriDrize oosL.

(05 marks)

\\ lr:rt u. rrl.lbJ rlr( rr r,i nur .lur;r',,.r -rrd i.,...u.ra.,J.,,\r I t.. l , t..r'.

( l2 nlarls)

(Total20 Marks)

PQ. Corporatiorr has lout pli]ltts eaoh ofwhich can nranLrlacture any onc ofthc

.i,-r l.r,'dlr.r-. l'ro.lu.. \o". l.ti;r tru l \'lr.' I nn. tu:'1, tlr.r"...,11..u.

J 4

40 4l 32

2B 31 2:l

29 i6 29

42 44 u8

(")

(i)

(ii) to formr ate the

problem.

I rttear ) roglarn.rrn; nrudel l^r rl,. ;.r, n essi0nineni

(06 arlsl

(Total I I marksl


