667 SARDAR PATEL UNIVERSITY

ra

Ho. of Printad Pagea: 3

5.Y.B.Sc. ( Semester-1il ) Examination
4.6, Tume 2029, )
“Thiseday 503 C8TALY
Subject:—Elemfgts of Probability Theory

Time:- 4.7:00 P.M. to §2.:00P.M. fo6f22 Marks:- 70
Note:- Simple/fScientific calculators are allowed. Statistical Table is allowed.
Q.1. Multiple Choice Questions: - [10]
1 if A and B are mutually disjoint events then P(AUB) = .
(a) P(A)*P(B) (b) P{A)+P(B) (c}O (d) @
2 Four coins are tossed, the number of sample points in a sample space is
(a) 16 (b) 12 (c) 24 {d) none
3 The interval (Qp ,Qa) includes % of points,
(a) 25 {b) 50 ()75 (d) none
4 ff f(x) is the p.d.f of the continuous random variable X and if
P(X < M) = P(X = M) then M = .
(a) mean (b) median (¢) mode (d) none
> i F(x) = { 0, x<0 is the ¢.d.f. of of the random variable X then
1—e 3, x20'
fy=__ .
(a) -33— 3x (b) :,3:{ g 3% (C) 36~ %x (d) none
6 If My(t) is the m.g.f. of a random variable X andY=aX+bthen My{t)=___.
(a) e?*Mx(at) (b) e* Mx{bt) (c) Mx(at+b) (d) none
7 If Px{t) is the p.g.f. of a discrete random variable X then P(X=x) =
W OWeg @G ks @
8 I£X and Y are two independent random variables with E{(X} = 9 and E{X.Y) = 36
then E(Y) = .
(a) 6 (b) 4 (c)2 (d) none
9 (f two random variables X and Y are independent then E(X.Y} =
(a) E{X) + E(Y) (b) E(X).E(Y) (c}) E(/E(Y) (d) none
10 Ifflxy)=4xy,0<x<1;0<y<1,
= 0, elsewhere is the joint p.d.f. of X and Y then
P(X<0.50,Y<0.50)=
1 1 1
@1 ®5; ©) 5 (d) none
Q.2. Fillinthe blanks:- - [08]
1 Two balls are drawn at random, WR from a box containing 6 red and 4 green
balls. The probability that first ball is green and second is red '
2 The value of k= for
x 11 |2 [3 |4 |5 |8 l
Fx) | k |4k [9k jiek 25k | 36k
3 If X and Y are two independent variables then V(X-Y)= .
4 P(X=xi, Y=yj) = P{X=xi} X P(Y=yj) for every iandj, then X and Y are .
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State whether the statement is True or False.
The probability of throwing coin is 1/6.
The probability generating function is given by Px(t)= %, €™ p(x).
The m.g.f. of sum of two random variables is the product of their mgf’s.
For bi variate prob. distribution of X and Y X, 2y f(x vi# 1
Short Questions: - (Attempt any Ten)
The probability of simultaneously occurrence of at least one of two events A and B is
p. Iif the probability that exactly one of A,B occur is g, then prove that
P(AN')+P(B")=2-2p+0.
Two balls are drawn at random from the box containing 3 white, 2 black and 4 green
balls. Find the probability that both the balls drawn are of different colors.
If P(A) =P(B) = Y2 and P{AU B)=2/3
Find (i)P(exactly one of A and B occurs} {iilP(none of Aand B occurs).
The table below shows the prob. of X
X 1 2 3 4 5
p(x) 2k 3k 4k 5k 6k
For what value of k is the prob. is p.m.f or probability function.
FindP(3< X< 5)
Consider the experiment of tossing of three fair coins. Let variable X denote the
number heads. Find the probability mass function and cumulative distribution
function.
FF(x) =0, x<1

=52, 15x<13

= 1, x2 13, is the c.d.f. of a random variable X then find the pdf of X and Q,
Median and Pzs.
Let X be a r.v. with the following prob. distribution:
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Find E(x) and E(x?) , Evaluate E (2X +1)%

X

If f[X] = '2—

1

-----

= 0, otherwise, is the pmf of a discrete r.v. X then find
E(X),V(X),E(2x+3).
If X and Y are two r.v.’s then obtain cov(ax,by).

Is f(x,y) :(—2-’%2 ,%=1,2,3; y=1,2

= o, otherwise, the joint p.m.f. of X and Y?
If fixy)=k(3x+2y) ,x=1234,y=123

=0, otherwise is the joint p.m.f. of Xand Y.
Find (i) k (it) the marginal distribution of Xand Y.
The joint p.d.f. of atwo dimensional random variables (X,Y) is given by
f{x, v} = §(6~x-y) ; D<x<2,2gy<4

=0, otherwise

Find the P(X<1 N Y<3) and P(X+Y<3}.
Long Questions: - (Attempt any four)
(a)Two dice are thrown together. Find the probability of getting
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{i}an even number on first die or a total of 8 in single throw
(iijneither divisible by 3 nor by 4,
(b)Two students X and Y appeared in examination. The prob. that X will qualify the
examination is 0.05 and that ¥ qualify the examination is 0.10. The prob. that both
will qualify the examination is 0.02. Find the prob. that (i) both X and ¥ will not
gqualify the exam (ii) at least one of them will qualify the exam (iti) only one of them
will qualify the exam {iv} at least one of them will not qualify.
{a)State and Prove addition law of probability for two events.
(b){i) For any two-events A and B, prove that If A © B, then prove that P(A) <P(B)
(P{ANB)=P(B)-PA NB).
IFf(x) = kx, 0<x<2

= k(5-x), 2<x< 5

= 0, otherwise is the pdf of x then find
(i) k {ii) P(L <x < 2) (i} P (1= x < 3) (iv)P(x= 4).{v) cdf of f{x)
A discrete r.v. has the pmf

Determine k (i) P (X < 4) (i) P (2< X < 7) (iv) cdf of (). (viFind t
a such that P { X< a) < 0.5.(vi) p2<xX< 5/ X< 4)
If f{x) =6x(1x),0<x<1

= 0, otherwise
Calculate ). and hence find Mean and variance, fiand $,.Also find Mode.
Two numbers are selected at random, without replacement from the first
six positive integers. Let X denotes the larger of the two numbers
obtained. Find the mean , variance, 1ty and gy, Brand Sz,
Suppose that two dimensional continuous random variable (X,Y) has joint p.d.f.
given by
flx,y) = 6x7y, 0<x<1, O<y <1

=0, otherwise
(i)Verify given joint function is p.d.f.
(i) Find P{O<X< -?; L <<y (i) PO <1) (iv) PO Y) (V) P(X<1] Y<2) .
State the condition for independent for two variables X and Y.
i xy) = 22, x=1,2,3;y=1.2,3

=0, otherwise is the joint pmf of X and Y.
{i)Show that X and Y are independent.{ii) P(X <2,Y<3) {iii) 'P(X<_3,Y<2)(iv)P(X<2/Y<2).
{v) Marginal p.d.T. of X and Y variables,
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