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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
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( English Version )
Group - A
Answer any two questions. 10 x 2 =20
a) If A, Ay A, LA, be any n events

connected to a random experiment E, then
prove that
n

i) P(AA,.A)21- ) P(A)),
i=1

n
f)  P(AjAy..AL)2 ) P(A)-(n—1). 3+2
i=1
b) Let A,B,C be three events such that

P(A|B)=1, then prove that
P(ABC)= P(BC). S
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2.

a)

Let the equally likely outcomes of an
experiment be one of the four points in the
three-dimensional space with rectangular
coordinates (1,0,0), (0,1,0), (0,0,1) and
(1,1,1). Let A,B,C denote the events
'x-coordinate 1', 'y-coordinate 1' and
'z-coordinate 1' respectively. Verify whether
the three events A,B,C are mutually
independent. 5
The probabilities of n independent events
are pq,Py,..,P, - Then show that the

probability that at least one of the events
occur is 1-(1-p;)(1 = py)...0= p,). 5

Let X be a Poisson variate with parameter

o0
pw. Show that P(XSn):%J.e_xxn dx,
i
where n is a positive integer. S
A point P is chosen at random on a line
segment AB of length 2a. Find the
probability that the area of the rectangle

2
AP, PB will not exceed % . 5

Obtain the recurrence relation

Myl =Bl KW +——
k+1 ( k-1 d “]
for the Poisson  distribution  with
parameter u. Hence find the coefficient of

skewness and the coefficient of excess of
the Poisson p distribution. )

B.Sc.-11351-P



3 QP Code : 18UT113EMT12

b) The random variables X and Y have the
joint density function

f()C,y)=3x2—8xy+6y2 for 0 < x < 1,

O<y<1.
Then prove that X and Y are not
independent. S

Group - B
Answer any three questions. 6 x 3 =18
S. The joint probability density function of two
random variables X, Y is given by
6-x-y)/8;0<x<2,2<y<4
flxy)= {0_ lsewh
; elsewhere.
Calculate the following probabilities :
p(X+Y<3) and p(X<1|Y =3). 6
6. If X and Y be independent vy variates with

parameters [ and m respectively, then prove that

e X .
the distribution of Xiy S B, l,m). 6

7. If X1, Xgs0 Xy, be mutually independent

normal (0,c) variates, then show that

2 2 2
X2+ X5 +..+X 4
var 1 2 n =20 . 6
n n

8.  If the joint probability density function of Xand Y
be flx,y)=a’e ¥, 0<x<y, O<y<w, then
find the value of p(X,Y)(a > 0). 6

9. If X has XQ -distribution with n degree of

freedom, then show that % isa y(%) variate. 6
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10.

11.

12.

13.
14.
15.

16.

17.

18.

Find the probability that the number of heads
in 2000 throws with a fair coin lies between

900 and 1100. Assume @(2\/5] =0-99. 6
Group - C
Answer any four questions. 3x4=12

Prove the following formulae :
P(A+B)=1-P(AB) and P(AB)= P(B)- P(AB).

1+2
Prove that
P(Aj+ Ay +...+ A ) S P(A))+ P(Ay)+...+ P(4,). 3
Show that P(a< X <b)=F (b)-F(a-0). 3
Prove that F(—o)— F (+o)=-1. 3

If X, be a binomial ( n, p) variate, then prove

X
that +— s p as n > . 3
n inp
Let X, ——— X and ¥, ——Y as n—>x,
np n np

then show that X .Y, Tp)X.Y asn—ow. 3
Two random variables X, Y have the least square
regression lines with equations 3x+2y =26 and
6x+y =31, then find the values of E(X), E(Y),
p(X,Y). 3

Find the characteristic function of y(n) variate. 3
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