Note: ¢ Question I is compulsory
o Answerany 3 from the remainin 2 S questions

Ql

o Figures to the right indicate marks

e Usc ol scientifie calculator is allowed

a) A diet fora sick person must contain 4000 units of vitamins. 50 units of minerals and 1400

calorics. Two toods A and B are available at a cost of Rs 4 and Rs 3 respectively. If one unit

of A contains 200 units of vitamins

Time: 3 hours

what combination of foods should be used at the least cost.

b)  Following activity times (in days) arc provided:
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) Draw the network, identify the critical path
1) Compute the expected completion time and variance of the project
1) What 1s the probabihity that the project will be completed within 20 days. (Given ftor
SNV arca under the normal curve from 0 to 1.64 = (.4495)
V) What due date has 90% chance ofbeing met? (Given for SNV arca under the normal

curve from0to 1.28 = 0.3997)

Q. P. Code: 24552

. _ ! | unit of minerals and 40 calories; and | unit of B
contains 100 units of vitamins, 2 units of minerals and 40 calories: find by graphical method

d)  Solve using Two-phase simplex method

Minimize Z = x| + x2
subject to
x|+ x2724d
x| +7x2>7
and
xl.x2 -0
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Q. F. Code: 24552 _
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B 1 60 120 150 140

195 190 200

D 180 175 160 190

Q3 a) Fivejobs 1.2, 3. 4and 5 arc to be processed on 4 machines A, B, C and D in the o.rdcr [10]
ABCD. Their processing times (in hours) are given in the table below. Determine the optimal
scquence of jobs, minimum elapsed time and idle time for each machine

E— e —— - i ——— . — e i S i v ey

Jobs Machines

— ——— - — — - — N —— )

A B C D

| 1| 4 6 15

2 | 3 3 7 R

3 9 5 5 13

P S—— —— G 6 e S—

e —— i —

4 16 2 8 0

s e — - — i ——— — — — e

S I¢ 6 4 | i

B, — S—

b)  The data collected in running a machine, the cost of which is Rs.60000 are
| ' . i N I C
Determine the optimum period of replacement of the machine
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given below. [10]
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Q. P. Code: 24552

~a) Two firms are competing for business under condit; ‘e pait |
o firm's loss. Firm A’s payoff matrix is given belt:)wl lf?i'lliii::‘:h thl"at O?C — les to be wervelii
both players and the value of the game. : € optimal strategies to be used by
| Strategies No | Medium | Heavy
L _Adv;_r;ising Advertising | Advertising
No o | s 3
Advertising
. ) Sl e da : oA
FirmA | Medium 13 12 15
| ﬁq\@rtlsm g
Heavy 16 14 10
Advertising
b) Solve using Simplex Method [10]
Maximize Z = 3x1 + 4x2
subject to
2x1 + X2<6
2x1 +3x2 <9
and
x1,x220
Q5 a) A company has three plants and warehouses. The supply and demand in units and the [10]

corresponding transportation costs are given. If the solution is as given below in brackets,

check if it is optimal
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[10]
| . ven below
b) A project has 11 actmtles whose duration (in days) 1s given
Actlwty 0-1 | 1-2 | 1-3 | 24 | 2-5 1 34
e e e e N R e
Duratlon ", s I I() 6_ 1 1 e 3 s #_
1) Draw thc nctwork .. 1 nath
. -1tical pat
1) ldentify the project completion time. critical activities and critical p
1) Determine the total. frec and independent floats
[05]
a) i)  Find the dual of the primal given bclow
Maximize Z = 3x1 + 5x2
subjcct to
x|+ 6x2 < 50
x|+ 2x2 < 35
S5x1 - 3x2 <10
x2 < 2()
and
| x25 ()
1) Defime the term redundant constraints in the graphical method |05]
b)  Solve using Gomory's Cutting Planc Method 10]

Maximize Z == 5x1 1 7x2

subject 10

and

-2NT 4 X270
6x1 + x2 <30

X1, X220 and integer
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