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Section I
1. (@) Explain the nature of operations/research and its

limitations.

() A ship is to carry 3 types of liquid cargo-X, Y and
Z. There are 3,000 litres of X available, 2000 litres
of Y available and 1500 litres of Z available. Each

litre of X, Y and Z sold fetches a profit of
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Rs. 20, Rs. 35 and Rs. 10 respectively. The ship
has 3 cargo holds A, B and C of capacities 2,00-0,
2.500 and 3,000 litres respectively. From stability
consideration, it is requirec that each hold be
filled in the same proportion. Formulate the
problem.

{¢)  Define and explain the following terms in an O.K.
model :
(D Objective function
(it) Decision variables.

Section 11
(@ Solve the-following system »f equations : ‘
.xl + Xy * Xy = 2 '
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2%, + 3x, + 4xg
(Y Express the follov\;ing matrix as a product of

elementary matrices :
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Show that if X is an eigen value of A, then wh
is that of aA, where o is a scalar with the same
eigen vector.

Section I

Examine whether the set

5 = {(x, xp) : x12 + x22 <L ox x>

is convex set or not.

Define

(D Degenerate solution

(i) Open and closed half space

(i) Extreme point.

Define a basic solution to a given system of m
simultaneous linear equations in n unknowns.

Obtain all the basic solutions to the following

system of linear equations :

1
N

x1+2x2+x3—

1
A

2x1 + Xy bxg =
P.T.O.
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Section IV

(@ Find the median of the following distribu-

tion,
Wages No. of Workers
{in Rs.)
20003000 3
3000- —4000 o
4000- -5000 . 20
5000—6000 0
6000—-7000 3

(8) The first three moments of a distribution
about the value 2 are 1, 16 and - 40 respecti-
vely, Examine the skewness of the distribu-

tion.

{c)  State and prove Bayes' theorem.



[y ]

(a)

@)

)

(@)

( 3 ) 3791

Section V

Let X be a continuous random variable with p.d.f.

given by :
[hx 0<x<l
|
k 1€x<?2
) =
&)= vk 22x<3
o elsewhere

L
() Determine the constant &
@y EX].
Prove that :

@ EX) < EY), where PX < Y) = 1

@) [EE)] < E(X])

Explain, under what conditions and how the
binomial distribution can be approximated to the
normal distribution.

Section VI
If X and Y are independent normal variables zero
means and standard deviations 9 and 12,
respectively and if X + 2Y and kX - Y are

uncorrelateci, find ’%.

P.T.O.
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b X and Y are disc?ete random variables. If
Var(X) = Var(Y) = 6% Cov(X. Y) = 6%2, find :
() Var 2X - 3Y)
iy Corr (2X + 3, 2Y - 3).
(¢ According to the norms established for a reading
comprehension test, eighth zraders should average
84.3 with a standard deviation of 8.6. If 45 randcmly
selected eighth graders from a certain school district
averaged 87.8, test the null hypothesis p = 84.3
for that school district against the alternative

hypothesis g > 84.3 using o = (.01.
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