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The figures in the margin indicate full marks
for the questions

1. Answer the following questions : 2x4=8
(a) For what type of events A and B—
(i) P(Au B) = P(A)+ P(B);

(i) P(An B)=P(A)P(B)? 1+1=2

() (i) Find c, so that the function
ex, 0= x<3
|

0, otherwise

is a density function.
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(2)

(i) ‘I‘?tc;int out the error in the statement
% n;a p‘robablhty that a student will
ke mit exactly one mistake is 0-5

t.he probability that he will
commit at least one mistake is

0:037. 1+1=2
() Define the following : 14+l
() Random variable (r.v) =
() Mathematical €xpectation of an r.v
(d) Write the condition on—
() n, the number of trials;
(ii) p, the probability of success;
6! tl'.lat the Poisson distribution |
;Tatal-ned. as a limiting case of bifl?)n 'be
istribution. o
1+1=2
2. Answer any four of the following questions :
3x4=12

(@) Find the probability of not gettinga 7 o
r

10 total on eith
er of u
of fair dice. two tosses of a pair

20A/273
( Continued )

(3)

(b) Prove or disprove, the second moment
about any point a is minimum when
taken about the mean W, e,

E(X-a?2EX-w?

(c) A box contains 7 red and 4 white
marbles. Two marbles are drawn
successively from the box without
replacement and it is noted that the 2nd
one is white. What is the probability
that the first one is also white?

(d) 8 coins are tossed at a time, 256 times.
Find the expected frequencies of
success (getting a head).

(e) Show that the expectation of a discrete
random variable X whose probability
function is given by

1 X
xX)=|—1 3 x=1:253,"'
()
is 2.
() Prove that the mean of a binomially

distributed random variable is W = np.
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(4,l (5)

3. Answer
any fwo of the B

Questions : () The joint density function of two

(a) State and 5x2=10 continuous random variables X and ¥ is

prove Bayes’ theorem
oy, 0<x<4 1<y<5
fix Y= ]

(0] % otherwise

(b) A '
bal:):g a;;);t:mbs S white and 3 black
s el baﬂr ag contains 4 white and
b Is. From any one of the
o ngle drjetw of 2 balls is maclSe
Viges pr?babﬂity that one of th .
Wwhite and the other black bai;n

(i) Find the value of c.

(i) Find P{X 23, Y <2).

g B :
) e‘ie : probabilities of n i z
nts I

expre .are Py, py, -, D ;Pendent

Ssion for th e ind the (c) Two random variables X and Y are
least € probabilj
one of the e Wility that at jointly distributed as follows
vents wij] happen
2

flx Y =E(1—x2 —y2); 0 < x2 +y2 =

4. Answer
an »
Y two of the folIowjng questi
ons :
5x2=10 Find the marginal distribution of X.

(a) A ran y
dom varigpje X has the q

€ density

owing questions :

function
LY s
4 ;_2_‘ 5. Answer any two of the foll
Ay 5x2=10
(a) Prove that the mathematical expectation
independent

=
here —co .« AR
of the product of two

m variables is equal to product of

l‘ .
%) Find the value of ¢
rando
their expectations.

(i) Find

1 the probab. 3

]hty th SR
between 1 ‘ at X< lies
3 and 1.
20A/273
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(6)

(b) Prove that

Var(X) = B [Var(X|Y)] + Var [E(X|7)]

fc/ A random variable X has density
function given by

Do 0 sl

f(X]={
0 2eap

Find the—

(i) moment-generating function;

() first four moments about the origin.

6. Answer any two of the following Guestions :

5x2=10

fa) In a binomial distribution, show that
the variance is always less than the
mean.

(b) What is Hmeant by standard normal
variate? Find the mean and variance of
standard norma] variate,

20A/273 ( Continued )

Vi 1

ty that in a sample of
dom: exacﬂy two

=4 the—

Find the probabili
10 tools chosen at ran

will be defective by usin

(c)

(i) binomial distribution;
i i to the
(i) Poisson apprlomr_natlon
binomial distribution.
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1. Answer the following as directed - 1x7=7

(a) If all the constraints are > inequalities in
a linear programming problem whose
objective function is to be maximized,
then the solution of the problem is
unbounded.

( State True or False )

(b) If two constraints do not intersect in the
" positive quadrant of the graph, then

(1) the problem is infeasible

(i) the solution is unbounded

(@) one of the constrains is redundant
(itv) None of the above

( Choose the correct option )
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(2)

(c) Define convex set.

(d) The solution to a transportation
Prol:;_lem with m rows and n columns
1s feasible, if number iti

. , of positi
allocations is B

(i) m+n
(i) mxn
(i) m+n-1
(iv) m+n+1
( Choose the correct option )

(e) Any two isoprofit or isocost lines for a

general LPP i
e are perpendicular to each

( State True or False )

() A maximization assignment problem is
transformed into a minimization
problem by

(i) adding each entry in a column with
the maximum value in that column

(i) subtracting each entry in a column
from the maximum value in that
column

(i) subtracting each entry in a column
from the maximum value in that
table

(iv) None of the above

( Choose the correct option )

20A/274

{ Continued )

(3)

(g9 In a linear programming, all relation-
ships among the decision variables are

( Fill in the blank )

2. Answer the following questions :

s variables in

(a) Define slack and surplu
1+1=2

an LPP.

(b) Define convex hull of a given set SC RrR™.
Graph the convex hull of the points
©, 0), ©, 1), (1, 2) and @, 0). 1+1=2

(¢ What are the characteristics of the

standard form of an LPP? 2

(d) Prove that the intersection of two convex
sets is also a convex set. 2

3. Answer any three of the following questions :
5x3=15

(a) An electric company produces two
products B and P;. Products are
produced and sold on a weekly basis.
The weekly production cannot exceed
25 for product P, and 35 for product P,
because of limited available facilities.
The company employs total of
60 workers. Product P requires 2 man-
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(; S )

(4)
: 7 0
ing LPP by simplex method : I
weeks of labour, while P, requires one 4. Solve the follo-xm.ng 4 6k 9755 10%
man-week of labour. Profit margin on B Maximize Z =1 {Cl E
is ¥60 and on P, is ¥40. subject to the constraints
Formulate this problem as an LPP. Xy +%g +4%x3 <2000
2x; + X +x3 <3600
(b) PrF)ve t_hat if the i-th constraint in the x; +2Xo +2xg <2400
primal is an equality, then the i-th dual % <30
variable is unrestricted in sign. o
and Xy, X9, X3 20
(c) Prove that a necessary and sufficient or
condition for the existence of a feasible Fallo D
solution to a transportation problem is Use Big-M method to solve the following
that the total capacity (or supply) must problem :
be equal to the total requirement (or Minimize Z =5x; +3x5
demand). subject to the constraints
(d) Use the graphical method to solve the 2
following LPP : 2x; +2x, =10
Maximize 2 =300x; +400x, 5% 2% 20
; =
subject to the constraints and fois Kz =0
20} ity <200 5. Show that the dual of the dual is the prim‘al-
3% +5x, <150 " Obtain the dual LP problem of the follow15ng5 "
+ 5=
Sx; +4x, 2100 primal LP problem :
8x1 +4x, > 80 Minimize Z =X +2X
and X1, X 20 subject to the constraints
: 2x, +4x, <160
fe) Obtain all the basic solutiong to the ¥ =Ky =80
following system of linear eéquations : x 210
X +2Xxy + x5 =4 — %i; g =0
2)(1 +XQ +5x3 =5
( Turn Over )
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(6)
(7))

Or
Or

State and prove the fundamental duality

theorem. 2+8=10 A department of a company has five

employees with five jobs to be performed. The
time (in hours) that each man takes to
perform each job is given in the following

f gy

S, and S, w%th production capacity of 7, 9
and 1'8 units per week of a product
respectively. These units are to be shipped I : : i V
four warehouses D pped to 16 . i C =
| es Dy, D,, Dy and D, with 33 el T 2
requlranent of 5, 8, 7 and 14 units per week § 2 ; ”
respectively. The transportation costs (i
per unit between the f: i e 7 5 9 : :
actories to warehouses . > 2 - -

are given in the table below :
How should the jobs be allocated, one per
so as to minimize the total

mo QW
—
o

D, D = employee,
? 3 4 Supply man-hours?

F (Availability)
S 19 30 50 10 . * Kk
S, 70 30 40 60 5
Sy 40 8 70 20 s

Demand 5 8 7 14
(Requirement) o

F.‘ormulate this transportation problem as a
linear programming model to minimize the
total_ transportation cost. Use North-West
corner method to find an initial basic feasible
solution to the above transportation problem. 10

274
20A/ ( Continued )
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