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SECTION.'A"

[0Q.x0.5:5marks]

Fill in the blank space(s) by most appropriate words or symbol(s):

Iftotal float of non-critical activity is l0 days, Earliest start time is 5 day and time fronr
one node to other is 4 days. then latest finish time is

2. Minimize Z =L00xt *70x, subject to constraints 8x1 *9xr> 300,L2xr* l3x, <
200,xr,x, > 0 has dual objective function as

3. ln Simplex table the elements of 21 - Cirow corresponding to non-basic variables is
called

4

5

Assignnrent problem is the special type of

If the optirnistic time, most likely time and pessimistic time respectively are 5,7,12 then
expected time of an activity =

6. Ifone olthe basic variables has its value in Xe, -column then solution is called _

7

8

While numbering the nodes of project network head node gets
node.

than head

From the perspective of cost of providing the service to the customers outs of tWM/10/60
and M/M/10/9 one should choose to use

9. lf 4,x2 e S, and.O < ,t < I then S is satd to be conuex set if

I 0. lf distance travelled is known between pair of cities, then objective function of travelling
salesman problem is minimize Z =

I



SECTION,.B"
[0Q.x0.5=5marks]

Fill in the blank spaces (Question number I I through 20) by choosing the most appropriate
answers from the given MCQs. DO NOT TICK the answers.

The objective function value decreases by 100 when Fifth resource is increased by unit
amount
The objective function value increases by 100 when Fifth product is increased by unit
amount
The objective function value increases by 100 when Fifth resource is increased by unit
amount
The objective function value decreases by 100 when Fifth product is increased by unit
amount ]

12. is the assumption of
travelling salesman.

I The travelling salesman is the random walk problem from city to city
The priority visit ofthe city is the prime objective oftravelling salesman problem
Back-trekking is allowed in the travelling salesman
The cost or time or distance between pair city should be known priorly by the
salesman ]

Intersection ofall convex sets that contains S is called
I Upper hyperplane Lower hyperplane Convex h

14. CPM stands for
I Control Path Management

Critical Path Method

Lrll Convex polygone 
I

13.

17.

15. If transportation problem has (m + n) constraints, then number of basic celts = (nz *
n - 1) indicates

I there are mn variables dependent there are m variables dependent
there are n variables dependent there is l variable dependent ]

16. If there are n workers and n jobs in the assignment problem then there would be

lnl
solutions.

(n - 1)! (n!)n

I Reduce the cost ol assignment to zero
Minirnize the total cost ol'assignnrent

Critical Plan Management
Control Path Method

0.106 0.806

Reduce the cost of particular assignment to zero
Find tr'easible solution l

n

In queueing system tiom Poisson formula if ,l = ; per mirrute s the probability of
zero arrival in 3 nlinutes as

[0.506 0.606

I 8. Main objective of Assignment problem is to

I l. If for maximizing primal LP-problem the dual variable /s = 100 indicates that

l

I



19. If optimal table of transportation problem shows one of the non-basic cells d1; =
0 indicates

I Optimal solution is degenerate Optimal solution is non-degenerate
Problem gets altemative solution Problem gets not altemative solution ]

20. [n project netvn'ork anallsis, critical activity has floating

I positi.ue Negative Zero Not a fixed value ]
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[3e.x7=2lmarks]

A company produces two products X, Y and has a total production capacity of 9 tonnes per
day. Both X and Y requires the same production capacity. The company has u p"*un"nt
contract to supply at leasl 2 tonnes of X and at least 3 tonnes of y per day to another
company. Each tonne of X requires 20 machine hours of production time and each tonne of y
requires 50 machine hours of production time. The daily maximum possible number of
machine hours is 360.,{ll of the firm's outpur can be sold. The profit made is Rs.g0 per tonne
of X and Rs. 120 per tonne of Y.
a. Set up the Mathematical model of the problem as the linear programming probtem.
b. By using graphical approach find how many tons of each product shouid the company

produce in order to maximize its profit. t3,5+3 il

SECTION..C'

oti

Maximize Z = Sxl I 3x2;
sub ject to xt * xr 3 2 ;5x, l2x, < 10, 3r, .fBx2<lZ; xr,x220 has the following
optimal solution table:

Z _C

a. State optimal solution set

b. State whether the solution is non-degenerate or not
c. State basic variables and non-basic variables
d. Value ofs. = 6 what does it mean?
e. Does this problem possess altemative solution? give reason
f. State from the table rhe solution for dual variables.
g. What is the new objective function value when x, is introduced into soluti

C 3 0 0 0
CR

1

B

x
xB x.L

2

xz s1 S2 s3

5 1 1 0 0
0

0

5

s

s

Z

0

0

0

6
3 0 1 0

5 0 0 1

5 5 0 0

0 2 5 0

P.T.O.

0



'l Service 
'andom 

numbers as: 21,81.90,66,49 the following table are the probability
distribution for the arrival and service time distribution: system starrs at l0:00 AM til

,

Inter arrival time (Min) Prcbability Service time (Min) Probability
l0 0.3 5 I5 0.25
r 0.20 l0 0.1 5
7 0. l0 20 0.30
ll 0.05 0. t0
l5 0.20 8 0, r5
8 0. t0 25 0.05

a. Find the mean number ofcustomers waiting in queue
b. Find nrean idle time ofthe servers
c. Find expected time that a customer has to wait
d. Find percentage time that a server remains busy
e. Find mean inter-anival time of customer
f. Find mean time ofa server that he has given for a service

A sales nran has to visit five cities A, B, c, D. The distance between pair of cities in (hundred
kilometer) are given the table below then find the optimal routing schedule so as minimize
the distance of travelling

SLCTIoN "D"

[5e.x5-25marks]

what is the grea{ role of Big-M in charne's Big-M method? Use it to find the optimal
solution of fbllowing LP-problem: Maximize Z : xt - xz + 3x3 Subject to

x, * x2 3 20: x, ! x. = 5; x, ! x, 2 l0
X1, X2,X., 2 0

4

5 For the tbllowing activities of the projecr (a) Draw the network diagram
(b)Find expected time ro complete rhe project (c) Find the probabiliry that
completed in 40 days

of the projecr
proiect can be

12+l+21
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t,,, 7 ) t4 ) IO ) 8 3 l7

tp li l.l 26 IJ I9 t7 29 9 32

':
O
Eo

LL

To ci

1 6 8

I} 7 8 5
(' 6 8 9
I) 8 ) 9

B DC

I

rrtt



Types of Sarees B C D E

Quantity I50 100 75 250 200

6. A department store u,ishes to purchases the following quantities of sarees

Tenders are submitted b

7

8

Determine how should the order be placed with optimality?

A fertilizer company distributes its products by trucks that are loaded at its onry roading
station' Both. company trucks and contractor's trucks arc used for this purpose. It *as founi
that on an average, every 5 minutes one truck arrived and the average Ioading time was 3
minutes. Find (a) probability that a truck has to wait (b) The waiting time of a truck thar
waits.

than the titics menti
y our four diffe
oned below:

12Q.x2=4marksl

Differentiate between CPM and pERT

Discuss integer programming problem

what is the indication that Lp-probrem possesses the rnultipre optimal solution by Sirnplex
method? by using this method find two optimal solutions of
Maximtze Z : 3x, .l 3x,
subject to the constraints tr *x.r.>S;xrlZxrS6; xr,xr>_0 l2+Z+ll

rent manufactures who undertake to supply not more

OR

SECTION..E"

Find optimal solution ofthe following linear programming problem by using two phase
method:

MinimizeZ=3xt- xz Subject to 2xr l x2 2.2;x, * 3xr 3 3; xr 2 4;xr,x2 - 0

9

t0.

Manufacturer w X Y Z
Total Quanti 300 250 150 200

Sarees

B C D E
275 350 lla 225 I50

X 300 325 4 )U 175
250 350 475 125

P
=
,:
=t

Z, 325 215 400 250 lt5

I

100
200
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