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1. Write your roll number on the top immediately on receipt of this question paper-

2. Attempt all the six questions.  _
3. Each question has three parts. Attempt any twp parts from each question.

. Each part in Question 1, 3, S carries 6 marks.

4
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6

part in Question 2, 4, 6 carries 6.5 marks. -

~ Use of scientific calculator is allowed.

1. a)

b)

i) If 4 and B are events in the sample space S, then prove that .
_ p(AuBY=P(A)+ P(B) - P(ANB).
i) Let X be & random variablé with Distribution Function Fy . Prove that for
a< b PlagX<bl= Fy(b) — Fx(a).

ok N (e F < x <o . .
Show that @~ {0 elsewhere represents @ probability density

function. é%%a calculate PO > 1)
i) %b that if X isa random variable and a, b are constants, ther
n
S

. W N DN melpl =i\
El(aX +b) 1= (arwEE). .

t=0
i) Let the nrobability rass function P(x) be positive at x = —1,0, 1 and zero
sisawhere. If P(0) = = , find E(X?].

The randorn variable X has the probability distribution :
f(x) =) forx=0,1,2and3.
' B '( . ‘ .
Find the moment generating function of this random variable and use it to
determine py and 4z where y. = E[X"] is the rth moment aboUHhe origin.
Show that the meari and the variance of the binomial distributicn are u = wg anc
g2 =n6(1—~0)." .
Find the probabilities that a random variable having the standard nomal
distribution will take on @ value:
i) less than 1.30. & |
i) less than ~0.25. ' '
iii) between 0A5and 1 30.
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Show that the normal distribution has:
~1)-arelative maximumat x = . |
i) inflection peintsat x = p~ cand x = p+ o \ |
. ( o
Let f(xpx,) = {4"1"? 0<m <0< <1 e ndf of X, and X,
Kl otherwise =

Find PO < X; < 3,2 < X; < 1) and P(X; < X,).
Let the random variable X and'y have joint probability mass function as:

&) 0.0 @1 ] @2 | & 0> ‘ ~£.1__L+.L_l_~

f
Py | 2 1 3 T 27 1
12 l Z L O ;’ 12 ; 12 |
))Find marglnal probability mass function of X and Y. T
i) PX+Y<2). [
Let X, and X, have the joint pdf f (%,, ) = {(7; Y ;(; ;lx;;. Y2 <1
' J (4 lse

i) Find conditional pdf fiiz (Xrlxs).
i) Find condltlo%&mean E(X1]x;) and the conditional variance Var(X,|x,).
Let £(x/y) = —% 0<x<y0<y<1

elsewhere

be the condidiérial density of (X, Y) and

_ SRy iy <1 , . .

() = {% 0 . elsewhere D themarginal pdf of Y. Determine:;
i) the constants ¢ and & .

i) joint pdf of X and V.

W rler<tr=3

iv) P [ <X< J
Consider a random experiment that consists of drawmg at random one: chip from
a bowl! contalnmg 10 chips of the same shape and size. Each chip has; an ordered
pair of numbers on it: one with (1, 1), one with (2, 1), two with (3, 1), one with
(1, 2), two with (2, 2), and three with (3, 2). Let the random variables X, and X,
be defined as the respective first and seoond values of the ordered fiair. Find the
joint probability mass function p (¥, x2) of X, and X,, provided with p (x. %2)
equal to zero elsewhere. ,

[}
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| a) If two random variables x and Y have the
' f(x,y) = { (() - X>0,y>0
;elsewhere
Show that M(t,, /) = (T =t) M1~ )14, 4 1
' Also show that o= e [ %t<.. e

| b) Using method of least squares to fit 4 straight line for-the following data:

|
joint density given by

Y 15 7

—

O IR IR e L
9
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c) I X and Y have Joint pdf- \
By l<x<yc<i-

€ X, :{
fxy) L0 - otherwise’

. Find the correlation coefficient be‘i*ween XandY.
™~
a) If X and Y'ha\@{%mt palf
(3, 0<y<x 0<x<1

\ ; otherwise
Are X an% Y are independent? If not, find E[Y|X].
b) X i = 1,234, ..., 10 be independent random variables, each being uniformly
distributed over (0, 1). Estimate P(Y40 X, > 7). .
c) A die Is thrown 3600 times, show that the number of sixes lies between 550 and

650 is at least g
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