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SECTION "A"

[10 Q x I : l0 marks]

Fill in the blank(s) (question number I through l0) by the most appropriate word(s) or
symbol(s):

I Linear programming is
technique

.solution

3 2

J

4

5

lf two constraints of a linear programming problem are 6x,+gx, +9-r,, < 26and
4x, + 5x, + 6x. < 1 0 then amount of second resource spent to produce one unit of second
product is .,...

Objective function of LP-problern in Matrix notation is

Traveling salesman is the special type of ....

a.rrylre i"; ;;*;;;i;;,;*;. 
' " ' is the amount of time that can be delaved without

If third primal variable of a LP problem is stated as unrestricted then its impact on dual
LP problem is that

If the initial solution of the transportation problem is degenerate then a small positive
number e is assigned in the ....... cell which has...

8 For 6 = 53,m= 100, p = 43 the flrst random number 4 =

9' [n a queuing system arrival is random inter-arrival time distribution follows

10. In transportation problem, in MoDI methocl we cornput e d,, which we call ... .. ..

6
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SECTION "B"
[0Qx1:l0marks]

Fill in the blank spaces (Question number I I through 20) by choosing the most appropriate
answers from among the given ones. Do not tick the answers.

I l. Ballistic missile is escaped being intercepted by scout missile, which one of following
customers' behavior does it belong to . .. .

[Balking, Reneging, Jockeying, Prioritized]

... ..gives minimum cost of transportationt2.

13.

t4.

l5

t6

t1

l8

t9

problem.

fNorth-West Corner method, Least Cost method,
Vogel's Approximation method, MODI method]

In M/ M/ 1 queuing system if customer arrives at the rate )"= 6 per hour and server

serves the customers at rate p:12 per hour then number of customer in the system is

il, 0.6, 0.5, 0.61

While solving the LP problem by simplex method sornetimes artificial variable still stays

in the basis even after the optimization criterion is met then the problem is said to have

[feasible solution, infeasible solution, basic solution, non-basic solution]

Simulation which uses the random numbers is called .....simulation

[Analogue, Deterministic, Monte Carlo, Dynamic]

The objective function of assignment problem for the assignment of i'l'iob to'rth machine
is ... ..

lMinimizeZ =ff ,,,*,, ,

i=l t=l

MinimizeZ = xtt 
'

MinimizeZ =

n+l n

I,2,,,*,,
n n+l

llc,,x,)
n+l n-l

LL,,,

MinimizeZ =

In network construction dummy activity is used to remove.

[Looping, Dangling,
Looping and dangling, Excess number of nodes]

If the customers are coming randomly into the queuing system then probability of
number of arrival follows .distribution.

[Exponential, Poisson, Binomial; Normal]

is not the assumption of travelling
salesman problem.

[Traveler should know the number of cities to be visited.
Cost of travelling from one city to another.
City frorn which the tour to be started.
Number of travelers per route per day,]

Complementary slackness is the relation between .. . . . . . .

[Primal objective function and dual objective function,
Dual variables and primal variables,
Primal variables and dual constraints,
Primal slack variables and dual slack variables]

o
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SECTION "C"
[3 Q r 7:21marks]

A firm makes products X and Y and has total production capacity of 9 tons per day. X
and Y require same production capacity.The firm has permanent contract to supply at
least 2 tons of X and at least 3 tones of Y to another company. Each ton of X requires 20
machine-hours of production time and each ton of Y requires 50 machine-hours of
production time. Maximum possible machine-hours per day are 360. All the firrn's output
can be sold and profit made is Rs.80/- per ton of X and Rs 120/- per ton of Y. (a) Set up
the Mathematical model of linear programming problem (b) Find the production schedule
for maximum profit by using graphical approach.

Using Charne's big-M method solve the following linear programming problem:
Minimize Z= 60x,+80x,

Subject to
x, < 400

xr> 200

\+x2=500
x,!) 0

OR
Show that the following LP-problem has alternative optimum solution. Find altemative
solution also

Maximize Z: 6xr+3x,
Subject to
2xr* xr 18 ,

3x, +3x, <18

xz 13

xrrxr) 0

What the project net analysis is about? With the help of following information (i) Draw
the network diagram (ii) find the expected project length (iii) What is the probability that
the willbe leted at least 3 weeks earlier than time. l+2+2+21

@
)

@

J

Activity Predecessors to (weeks) tm(Weeks) tp(Weeks)

A
B
C
D
E
F

G

;
B
C

E,D

I
I
2

I
2

2

J
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4

2

1

5

5
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7
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SECTION "D''

4
[5Q*6:30marks]

State types of simr-rlation. In a single channel queuing system random numbers for
arrivals of customers are 60, 82,99, 62, 62, 55, l4 and iandom numbers for services of
customers are : 35, 48,73, 10, 70, 19, 98 and using Monte carlo simulation for the
queuing system for 7 periods for the table given below: Find(i) Mean qLreue length.
(ii) Mean service time of a customer.
(iii) Mean idle time of server.
(iv) Mean number of customers waiting in the queue.
(v) Percentage of time that the server remains busy.

Inter-arrival time (min) Probability Service time (min) Probability
5 0. l5 7 0. r0
6 0.3s l5 0.30
7 0.40 9 0.45
8 0.10 l0 0.15

What sort of problem does the transportation model solve? For the following
transportation problem find the optimal solution:

P a R Supplv

A 5 I 7 l0
B 6 4 6 80
C 3 2 5 l5
Dernand 75 20 50

w
5

6

7

Dhulikhel Teaching hospital wants to purchase three different types of medical
equipments and five manufactures have come forward to supply on.'o, all the three
machines. However, the hospital's policy is not to accept more than one machine from
any one of the manufacturers. The data relating to the price (in thousands of rupees)
quoted by the different manufacturers is given belo*' p'ind optimal assignment of
manufacturers to the machines so that machines can be purchased in rninimum cost. [,\\

Machines

Manufacturers

X Y Z
A 30 3l 27
B 28 29 26
C 29 30

D 28 3l 27
E 3l 29 26

Trains arrive at the yard at every l5 minutes and the service times are 33 minutes .lf the
line capacity of the yard is limited to 4 trains. Find (a) Probability that the yard is empty
(b) The average number of trains in the system [3+3]

28
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Find optimal solution of following LP-problem by using appropriate Simplex method [6]
Maximize Z : 30x, +23x, + 29x,

Subject to
6x,+5xr+5xr<26,
4xr+2x, +5xr<7
XlrXrrX3 2 0

OR

For the linear programming problem Minimize Z = ,, -3x, + 2x, subject to

3*r-x.'*2xr1J
-2*r+4xr<12
-4*r*3xr*8xr<10
X22X3, I, ) 0

Whose imal table is?

(i) Does the LP problem possess the alternative solLrtion?
(ii) Find new objective value in the case when x, is fbrced into solution?
(iii) What is new objective function value when second resource is increased by unit

amount?
t2)

SECTION "E"
[2Q.*2=4marks]

9. Explain what is queue?

Differentiate the Critical Path Method (CPM) from the Performance Evaluation Review
Technique (PERT) method of network analysis.

t2)
t21

w
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