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{Answer any ten questions}

1) Define independence of two events.
i1) State and Prove Bayes’ theorem on conditional probability.

i) Write down the expression of probability density function for Normal
distribution. [2+6+2]

i) Can a function of the form
2 X
Flx) = {c (Z), x=123..
0, elsewhere
be a probability mass function? .
i1) Determine the value of the constant C such that f(x) defined by
[ Cx(1 =), O0<x<l,
f&) = [0, elsewhere

1s a probability density function. Find the corresponding distribution function. [3+7]
i) The random variable X is uniformly distributed in (0, 1). Find the density function
of Y="-2 log, X.

i) Evaluate the variance of Poisson distribution. [4+6]
iy Let X be a random variable with probability distribution as follows :

x:0 1 2 3
1

feo: 3 3 0 3

Find E[(X - 1)*]. :

ii} Suppose that, for a discrete random variable X, E(X)=2 and E[X(X - 43)]=5. Find
the variance and standard deviation of (— 4X + 12). [5+5)
i) Define covariance between two random variables X and Y.

i) Prove that =1 < p(X,Y) < 1, where p(X,Y) is the correfation coefficient
between two random variables X and Y. [3+7)
i) The random variables X, Y are connected by the linear relation 2X+3Y+4=0. Show

that p(X,Y) = —1.

i) If X be any continuous random variable having finite variance o’ (and hence
having finite mean m), then for any £ > 0, prove that

2
PUX —mize) <5 [4+6]

7. Define composite mapping. Let f: R — R defined by f(x) =e*, VxER :.md let
g+ R — R defined by g (x) =sinx, V x € R. Verify : g_ f #f.g and mention the range of

A

(10]
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8. State the principle of mathematical induction and prove that #° + 5n is divisible by 6 for
all n ¢ N, by the principle of mathematical induction. [10]

9. Are the two functions f and g equal ? Give reasons.

Where /: D - R defined by f(x) = sin x — cos x, x€Dand g:D— Rdefined by g (x) =
\f(_l—-sian), xEDandD={xER:OSxS”/2 1.

[10]
10. What is injective mapping and prove that the function S+ R — R defined by f(x) __li% .
x € R is neither injective nor surjective. [10]
11. What is enumerable set, give an example and show that a relation on a set which is
transitive but neither reflexive nor symmetric. [10]
12. Define an ordered set and prove that, in an ordered set (X,<)ifasubsetS hasa
supremum x , then x" is unique., [10]



