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Module I
1. (a) For M lM | 1 queueing system, derive the expression for (i) Pn and Po;(ii) Average number of

customers in the system ; (iii) Average queue length ; (iv) Find the probability that at least ten
customers in the system.

(12 marks)

(b) Consider a selfservice store with one cashier. Assume Poisson arrivals and exponential service
times. Suppose that eight customers arrive on the average of frve minutes and the cashier can
serve 10 in 5 minutes. Find (i) the average number of customers queueing for service ;

(ii) probability of having at least 10 customers in the systen.

2.

(8 marks)

(ii) Average queue

(10 marks)

(b) A petrol pump station has two pumps. The service time follows the exponential distribution
with a mean of4 minutes and cars arrive for service in a Poisson process at the rate often cars
per hour. Find the probability that a customer has to wait for serwice. What proportion of time
the pumps remain idle ?

(10 marks)

three decimal places.

(10 marks)

(b) By using Newton's method, find the root of r3 - 3P + 7v - 8 = 0 correct to three decimal places.

(10 marks)

correct to three

(10 marks)

(a) For M lM lM queueing system, frnd the expression for (i) Po and P,, and
Iength.

4.

Module II
(a) Using the bisection method, frnd a root ofrs - I + x-7 = 0 correct to

(a) By Horner's method, find the root of the equation 13 - 6.r - 13 = 0 in (3, a)

decimal p laces.

Turn over
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(b) By Gauss-Seidel iterative method, solve the equations :

8q- 3x2 + ztca = 20

4q + llx2 - ,B=33
6*1 + gl.2+i2r3=35

correct to three ileci:nal places.
(10 marks)

Module III
5. (a) Using Newton's formula, find the value of /(1.5) frorn the following data :-

r:01234
/(r) : 858.3 869.6 880.9 892.3 903.6

(10 marltr-,

?dx
(b) Using Simpson s rule, evaluate 

I t; ,r Ot dividing the range into 10 equal parts.

(10 marks)

Or

6. (a) Finct the value of the sec 31" using numerical differentiation ftom the following:-

' 0 indegrees: 31 32 33 34
' tan 0 : 0'6008 0.6249 0.6454 0.67 45

(10 marks)

(b) Given the values :

tc I L4 L7 31 35

f (x) : 68.7 64 44 3S.L

Fird the value of / (r) correspondfug to r = 21 .

, Module IV 
(ro mar\tt' '

?. (a) Uei:rg graphical solution metbod :

Maximize Z=lxt+2xz
subject to

2\- xr 2-2
x, * 2x, > 8

x1' x22 o' 
(8 marks)

t,,



8.

(b) Using Simplex method :

Maximize Z = BO\ + 2Bx, + 29x"
subject to

6rt * 5x,, + 3ts < 52
6x, * 2x, +5h < 14

xr, xt, xt2 O'

(a) Using Big M"method : 
Or

Maximize Z=2xr+ x"4 gyu

subject to
xt* x2 +2rB < 5

2xt 4 3x" +bs=12
xP x2, x3> o.

(b) Using principle of duality, solve the Lpp:
Maximize Z=2r, t Jx,,
subject to
-rt * xz < 4
tt*x2<6
xt+3xz<9

xr, x"2 0.

Module V
Find the optimum solution for the Transportation problem :

D1 D2 DB D4 D, Supply

Or

and find the minimum assignment cost :
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(12 marks)

(10 marks)

(10 marks)

(20 marks)

(20 marks)

[5 x 20 = 100 rnarks]

'v'

9.

v,'
o1
o2
o3

o4

L7

13

16

20

ZJJIb

4I216
28513
53724

Demand 16 20 13 72 5

10. Solve the following assignment problem

Jobs
Persons

A
B

c
D

10 L2 19 tl
51078
12 14 13 11

815 11 I


