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Attempt all questions from e,l to e.S (15 marks each)"
Figures to the right indicate full marks.
Use of non-prograrunable calculator is allowe<i and mcbile phones are not ailowsd.
supporr your answers -with diagra:ns / irustrations where'c; ;;;;;^rv:rvu
Graph papers will be supplied on request.
Normal distribution tabre is printed on the last page if required.

1. Attempt any two forrn the following :_

(a) A firm manufactures two products desk chairs and bock sheives, with help 7.s
ofmachinery Ml and labours' To produce one unit of desk chairs 20 machine
rs and 50 labour hrs are required, also to proci:t:e one unjt of book shelve

10 rrachine hrs and 50 labour hrs are requircrl lVlachine hrs and labour hrs
' can be utiiized for rnaximum 500 hrs anc 300 hrs respectively. Formulate

the givenproblern in standard form o,fI-PF and solve using simplex method

. 
only.

(b) BMS Lad. produces two prcducts P and Q. Daily production capacity is 600 7.s
units for total production. But atleast 300 total units must be produced
everyday' Machine h.rs ';onsumption per unit is 6 for P and 2 for e. Atleast

atrd Rs. 20 for F and e respectively. Find the optimat solurion t;;";;-;
method. 

-

(c);' Solueby simplex algorithm . 7.5

Maximize Z:60x + l20y

.Subject to :

2x+2y<8

3x+y56
3x+2y<Lz

X,y > 0
. : 5117^15.
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Attempt any two form the following :-
(a) The following is an internnediate table in the solution of a transportation problem. i .,s

Figures in ttre top right corner of every cell represerrt the cost of transporting
(in Rs.) one onit from plants to distribution cefltres. Allocations are circlEd.
AnsWer the foll owing questions ( grving re as o.,,).
(i) Is the solution optimal ? Ifnot, find tirc optimal solution. 5. 5(ii) Doestheprotlemhave an altemate su.lution ? If so, show altemate optimal

solution. i
(iii) In the optimal solution, if thr r;ost for route z - lv is reduced from

Rs. 13 toRs. ll,willthe optimalitychange? 
v ro rvsuvvs ,L','r 

1

Follownig table shows all necu-ssary information on the available supply from 7.s
eaoh Manufacfuring plant aad demand of each warehouse. Transportation oost
per unit in Rs. is given in the
to warehouses Wl, W2, and

table from manufacturing plants Ml, M2 and M3

Find the Iqitial Feasible solution (IFs) by North West Corner Rule for the z.s
abovs transportation problem

(ii) Test the IFS for optimality and if required improve it to optimality and calculate 5
minimum tgtal transportation cost.

.,

2

(b)

w3. r

Distribution CentresPlants

I tr m Iy
Supply

in units

x LJ_ 6

Y J2_ Li_ LI@
7

Z @ l'

Demand
inunits

I v 5 6

,.. TO
From \{t sI2 w3

Seman#
in units

MI
--

r' 1o 8 2A 80

M2 7 9 15 90

M L7 11 15 110

a"liupply-
inUnits

60 7A 150 280
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(c)./ Five salesmen are to be assignedto five territories. Base on past performance, the 7.s
followingtable shows the annual sales (is Rs. iakh) that caa be generatedbyeach
salosman in each territory. Find optimum assignment to maximise sales.

dl

3. Attempt any two from the following :

(*r A small project consists of seven activities, details

(iii) Fixd of,project completion in 15 days ?

(b) 'Relicare set ofinterdependent
iabelowtable.

project are as fallows:-

(i) Draw diagram and fiud critical path along with project 3
oompletion

(ii) Tabulate and expected proj ect completion time. 1.5

details
a

glYen

3
activities for their upcoming project; 7.5

Sales

man.

Territciry

T3 T4
s1 L4 10 12 9

s2 31 27 30 1,4 16

s3 15 t8 16 25 3rx

S4 L7 l2 .21 30 ?5
s5 20 19 25 16 l0

4

:{

3

I

2

4

6

6

I
7

4

5

I
J

Preceding
Activity

Duration
(weeks)

:
A
ts
C
C,D
E,F

2
3

3

4
3

2
6
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activities withtime andcost estimates are beleW:

4

(i) Constiuct a network diagram, find critical path ancl project completion time.
(ii) Tabulate / Calculate Earliest Start and FInish Time, Latest Finish Tirne and

Total Float.

For ")7

{

Indirect cost is Rs. 100/day crash the project sytematically.

each of whioh gives rise to

inRs. aragivenbelow:

.\1&atwill be the br+sinbssman's decision if following criterion is applied.

Ma"ximin

Manima:i
Laplace
Hurwicz dlpha criterion (alpha: 0.8)

Regret ciiterion is appliei ?

FC-Con. : 5117-15.

Aftempt

...u,

(a)
(h)

ic)
(d)

L

(e)

Aotivity Normal
Time
(days)

Crash
Time
(Days)

AC
AT
(Rs)

Normal
Cost
(Rs)

t-2 4 3 30 100

1-3 6 4 50 ?(r\

l-4 2 I 2A

2-4 5 3 50

.45

100

3 4 , 2 NIL 150

2-5 7 5 .:i:t 120

4-5 4 ? (n 115

States of Naaire (Events)

E1 H2 E3 E4

Course of action /
Alternatives

*10A1 € 0
*4 L2 18 -2A2
15

I

0A3

I TURN OyER

Abusinessmanhas tlree
possible eYent$

1
.f

1
7

2

6
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(b) One type of sweet is manufactured at Rs. 5 and sold at Rs. 10 per unit. The product 7 .5

is such that if it is produced but not sold during a day's time it becomes worthless.

Left over sweets are therefore is a complete loss.

The daily sales records in the past are as follows:

DemandperDay 40 50 60 70

Probability of Demand estimated 0.4 0.3 0.2 0.1

Construct the conditional pay-off table.

Calculate Expected Pay-off (Profit), using EMY methed and suggest best

course of actions. What is the optimal number of sweets rhat should be bought

eaohday?

Construct the Opportunity Loss table.

Calculate Expected Opportuni-ty Loss using EOL method and sugges! best

(v) Calcuiate the ExpectedValue of Perfect Information. 1.5

@p Givenbelow is the data of a manufacturiag company which has to select one of the 7 "5

three products A, B and C for manufaoh.rriug. ProductA requires an investment of
Rs. 5,000, Product B requires an ir:.vestment ofRs. 10,000 and product C requires

an investment of Rs. 15,000.

the deoision tree and state which product company should select.

(i)
(ii)

1.5
1.5

1.5

1.5

(iii)
(1v)

Return from sales in

Thousands ofRs.

'

Probability

....:
A B CB C

Market

il
90 800.3 600.3 0.4Hish
70 600.1 0.4Mediumi: " 0.5

70 60 500.3a.2 0.5Lov,r';','''
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{i"trStudy.
A company.has 3 plants and 4 warghouses. The supply

corresponding kanspocation costs in Rs. per unit are given
experience, following dispatch schedule has been finalized.
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15

and Demand in units anrl

below. On the basis ofpasu

6

PIants

Transportation costs in Rs./Unit Supply

capacity

(in units)

Warehouses

w1 w2 t w3 u/4

A @ 9o!: 500

B @ "l L_{_

@ 7AA

(1

l 9oi' 800

Dersand

(in units) 500 4oo .i t;,
,...I

2AA

I
6

3

3

rt

.' solution with reference to the given problem.

ty) In the optimal solution, if the cost for route A to w4 is reduced frorn

Rs. 7 to Rs. 5/-, will the optimality change ?

PC-Con. : 5117-15.
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'z

Ennics intbefo[owing tablc glwtho ar-eaunder
tbe€un! brtv/Eeatbemcrnud i$nndsd dcrrlntiotrs
abovc tho mean. For example. tirr z: 1.25 &e
arcaundcrtho cuvc betwecrr tue mean and z is
0.3944.

z 0J0 0.0t afiz 0rB 0,0+ 0.05 0r,6 0.o7 0.0E 0.09

0l)000

a4691
0.1756

affii
016E6'

0.4960.
0,4vJ0'

0,r9t5
022s7
02J80
0J881
o{r5e

03413
03643
03849
0,4u2
0.419?

0r+r32
0ils?
0drJ4
q,{6lt
0.47t3,

ot}
o.t
02
03
o.4

0"5
0.6
o7
0.8
0.9

1.0

I.t
t2
1.3

t.4

t5
.r.6
t"7
I.8
1.9

2.0
2.t
22
2i
24

2.s
2.6
2J
2.!i
li,g

3.0

0r39t
, oor3
0.1179
0.1554

0.49H

OA9E6

0,@r0
0,043t
0.0s2
0.72t7
0,159I

o1950
o:r?9l
ofirT
0r9r0
orrt6

03438
03665
03869
0fr19
0.il20?

0,0080
0.w8
0-08?l
0.1255
0.1628

0.1985
02y24
02,/.2
02939
o32t2

0.4868,
0r[9r
0,49?2,

0.4941
0.49J6
o.4967
o.1yl6
0..1982

0.0t2J
0.0517
0.09r0
0,1?y3
0.t66{

0r019
o21J7
o2sR
0,967
o3238

0/4370
a.44u
0/{5&
0.4664
0.4132

03199
0sJp6
0sp8?
ot36t

0.0I60
005s,
0.@t8
0,t33t
0.1700 0.tA6 hJTn

afr34 0.20Es
Oe3E o24A
0g7oi OgB4
otgrrs 03m3
orz8e o:its.

o,cn9
0.0675
o.t06{
0.r443
0,tEoB

021' 03t90
0.?486 . 0:518
oz&t' 02t23
03078 03106
0.1365 0.3365

0.03t0
0.0714
0.t 103

0.1480
0.r844

0.03r$
'otrt11

0,r i4l
0.tJl?
0;1879

o222/.
025{9
028J2
03 r33
0J3&9

o3H6t
03686
03888
0.4066
O i:'l'E

o.43,r5 t)A3!? '

0,{4$3 0.rU74
O*SJ i;{573
0.&9 bA6s6
0.4n9 -' 0.4726

0.iir8 0.4?83
$.d26 0t&,0

0J.{8J
o3708
0S.rr^7
$:1A
t;.4236

03508 03531 0J5J4
o37B 03749 0J70
o.ty25 03944 0i9f,:
O,\r(199 O.4l t5 n.4l3J
0.425t 0.4265 $,42T'

0zt?3
02451
0fla
03051
0J340

0d406
0.{5I5

0.4750

0.{Eol
or846
0r4881

01109
0,493r

0.4948

0.496r
g4nt
0lng
0.{985

'03sn
037910

0J980
0.4147
o4292

0..{,118r

0-4t25
0.46t6

0.i(808

0.4850
0.41184

0.491I
o.49t2

035e9
03elo
o3w
0.,{162
0.4306

o,4F.29

0.453s
0,4625
0.4699
o.476t

0.495r
0.4963
0.497t
0t980
0.4985

0J62i
03830
010t5
o.41't7
o.43 t9

oA382
O.,1495

0,4591
0i4dfl
04738

0.4394
O4JOJ
0f,599
0,4618
0.4744

0.49(6

0.4rr8
0.4984

0.4949
0,49ti2
o.4v72
0.4979
0/985

o.4441
aAs4s
0.4s,3
0.4706
o.4167

0.4952
0.4964
o.4974
0,4981

ot9%

0.4?E8
0.4E34
OAETI
0190r
o.1y2s

0,il79l
0,4E3E

0.,1E'75

0,4904
oAv27

0.{943 0.{945
0.495? 0.{9J9
0.4d68 O,4gO9
04977 Q,49n
01983 0,4984

0A795
a4u2
0.4E7E

04906
0.4v29

0.4812
0.4154

0.4887
0.{9r3
0.4934

0.48t7
0.4857

0,4890
0.,{9r6
o.4936
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