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f)  Find the expectation of the sum of points in

tossing a pair of fair dice.

g) Find the expectation of a discrete random

variable x whose probability function is given
by £(x) = (1/3)* (x=1,23..)

h)  Find the probability of not getting a 7 or 11 total

T ] ight- n indi : . : . g
he figures in the right-hand margin indicate marks on either of two tosses of a pair of fair dice.

Candidates are required to give their answers in
their own words as far as practicable. i) Can the function

. 0 otherwise
I.  Answer any ten questions: 2x10=20
‘ _ be a distribution function? Explain.
a)  Find the constant ¢ such that the function

i Prove that—1 < p < 1.
_fax®* 2<x<3 ) P
e =1{%

otherwise k)  Let X have density function
is a density function, and compute P(1 < X < 2). Fx) = {1/(b —a) asx<b p. 4 the K
0  otherwise
b)  If x*=(x-w)/o is a standardized random variable, moment about

prove that (i) E(x*) = 0, (i1) Var(X*) = 1. i)  the origin,

c) The quantity E[(X — a)?] is minimum when
a=u=EWX).

i1)  the mean.

1)  Find (1) the covariance , (i1) correlation

d) Define coefficient of skewness and kurtosis of a coefficient of two random variables X and Y if

distribution.
E(X)=2,E(Y)=3,E(XY) =10,E(X?) =9,E(Y?) = 16.
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a)

b)

666/3 Math.

Answer any four questions:

Define conditional expectation.

Find the probability of drawing three aces at
random from a deck of 52 ordinary cards if the

cards are (1) replaced and (i1) not replaced.

Find the characteristic function of a random
variable X having density function
f(x) =ce ¥, —o0 < x < o0, where k > 0andcis
suitable constant.

5x4=20

State and prove law of large number theorem.
5

Find the variance and standard deviation of the
sum obtained by tossing a pair of fair dice.

3+2
Show that E[(X — p)?] = E(X2) — [E(0)]2.
Hence find var(X) and o,, where
E(X) =2,E(X?) =8. 2+3
If X and Y are independent random variables,
then show that E(XY) = E(X)E(Y). 5
Let X have density function

fe) = {eo_x xxs> 00'

of Y=X. 5

Find the density function
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3.

a)

b)

c)
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Answer any two questions:

Define type-I and type-II errors.

The probability density function of the random

variable X is
1 _—x/2
f(x)={le x>0, where )\ >0. For
0 x<0
testing the hypothesis H,:A =3 against
H,:A=5 a test is given as “Reject
H, if X = 4.5”.Find the probability of type-I error
and power of the test. 2+3

10x2=20

Design a decision rule to test the hypothesis that
a coin is fair if a sample of 64 tosses of the coin
is taken and if a level of significance of (a) 0.05,
(b) 0.01 is used. How could you design a decision

rule to avoid a type-II error? 5+5

Prove that the mean and variance of binomially
distributed random variable are respectively,
pu=npand o =npq. If the probability of
defective bolt is 0.25, find the mean and standard
deviation for the number of defective bolts in a
total of 400 bolts. 5+5

Let X and Y be independent random variables

having density function

2e %% 4y >0
u) = =
f@ {O otherwise-
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d)
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Find E(X +Y),E(X? + Y?) and E(XY).

Does (DE(X +Y) = E(X) + E(Y),
(ii) E(XY) = E(X)E(Y)? Explain. 5+5

If the random variable X and Y have the joint

density function

_(xy/96 0<x<4,1<y<5 .
f@&y) { 0  otherwise , find the
density function of U = X + 2Y. 10



