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(i) P(ANBNC)=P(A)P(B/A)P(C/ANB)
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(1) As per the instruction No. 1 of Page No. 1. \@ y /™,
(2) All questions are compulsory. S o »
(3) Figures to the right indicate full marks of the question.
(4) Statistical and logarithmic tables will be supplied on request.
(3) Use of non-programmable scientific calculator is allowed.
Q-1. Answer the following questions. (8)

(i) Anumber is selected at random from 1 to 500. What is the probability

that it is divisible by 7? |

(i) Ifpd)=% p(AnB)=+% and p(AUB)=2 then obtain p(B/A").

(i11) For a frequency distribution skewness is —3.3 and quartile deviation is
11 then obtain coefficient of skewness.

(iv) IfCV =50, 1, =4 and y, = 48 then state the type of kurtosis.

Q-2. (a) Answer any one of the following questions. (4)
(i) Define mutually exclusive events. For three events A, B and C obtain the

formula for P(AUBU Q).

(ii) In usual notation pfove that

(1) PANBNC)=P(A).P(B/A)P(C/ANB)
(i) If BC A then prove that P(A)> P(B).
(b) Answer any two of the following questions.

(1) The probabilities of Wihning in race of three horses are- %" %and %

respectively. If they run in (i) the same race and (ii) different races,
find the probability that at least one will win.

(ii) A bag contains 5 white, 3 black balls. Second bag contains 4 white,
6 black balls. A bag is selected at random and two balls are drawn
from it. What is the probability that selected balls are of same colour?

RAN-1903000202030121 | [3] | [P.T.O.]
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Two unbiased dice are tossed once, the outcomes are obtained as X, and x2.
Find the probability of the following events.

1) (gt x,)>6 i) X —X,|=4
(@) (x;=x,— 5}/ (x; > %,)

Attempt any one of the following questions.

For two independent events A and B prove that (i) A' and B and
(ii) A and B' are also independent events.

)

In usual notation State and prove Baye's theorem. .

Answer any two of the following questions.

(10)
There are three ums containing respectively 2 white and 5 black balils;

3 white and 4 black balls; 3 white and 3 black balls. One urn is selected

at random and a ball is drawn from it. The ball is found to be white.

TFind the probability that this ball comes from second urn.

A box consists of 7 red and some white balls. The probability of

selecting 2 white balls from them is 11;5 Find the number of white
ball in the box.

Three families have respectively 4 boys and 2 girls; 3 boys and 3 girls;
2 boys and 4 girls. One child is selected at random from each family.
Find the probabilities that the selected group of 3 children will have

1 boy and 2 gitls.

Answer any one of the following question. 4)

Discuss Bowley's method to determine skewness of the data.
Write a note on Kurtosis.

Answer any two of the following questions.

(10)
From the following information obtain coefficient of skewness using
Karl Pearson's method.

0.5,0.7,0.4,0.1,0.3,0.2,0.4,0.6, 0.8,0.3

From the following information obtain Bowley's coefficient of skewness.
121.1, 122.2, 123.5, 124.1, 125.2, 126.1, 127.5, 128.6, 12951,

From the following information give your opinion about the kurtosis.
8.4569,23,2,7,1.
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Answer the following questions.
The p.d.f. of a random variable x is

flx) = %(x +1)
o= I, B ]
Then find standard deviation of it.

The two moments about point 5 are 2 and 20 then find mean and vaiiance.
The probability function of random variable X is

=2, (L) 7 x=0124

Then find p (x> 1)

If the probability density function of random variable x is
flx)=2x 0<x<1 _
Then obtain E(x? + 5x —2)°

Answer any one of the following questions.

In usual notation find following values.

() vix+b)

(1) wax+b)

(iii) v(c)

Where a,b and ¢ are constants.

In usual notations for two variables x and y prove that
E(aX+ bY) = aE(X) + bE(Y) Where a and b are constants,

Answer any two of the following questions.

The distribution function of random variable X is given in the following table.

X -3 -2 -1 0 1 2 3
F(X) 0.05 0.15 0.35 0.57 0.72 0.88 [
Find (1) probability function of random variable X.

(1) p-2<x<2)

(1) ER2X+1)

(iv) v(2x)




(ii) For a given probability distribution of variable x

X 1 2 3 4 |

f(x) k k k k AL PN
1 2 3 1 94

Find (i) constantk il’e

(i1) the distribution function of random variable X’.‘\i‘ s
(iii) the mean of X. Ut
(1v) the variance of X,

(i) The first three moments about point 4 are -1.5, 17 and -30
then find 3.

Q.3 (a) Attempt any one of the following questions. 5

(i) Define factorial moments. Explain first four factorial moments in terms
of raw moments.

(1)) Define moments about point a. Explain first four raw moments in terms of
central moments.

(b) Answer any two of the following questions. 10
(1) The probability finction of a random variable x is given in the
following table
X -2 - -1 0 1 2 3
f(x) 0.1 0.2 0.3 0.2 0.1 0.10
Then find (i) distribution function of X
(i) mean of X
(1i1) median of X
{iv) mode of X.
(i1) If Ax) = 6x (1 —x) 0<x<«<l
Then find median and mode of it.

(i) A random variable x takes only two values 2 and 3. If E(x) =

w0

Then find probability distribution and variance of it.

ol Q.4 Answer any two of the following questions. 12
6 I/ G, )= 2xer 0<x<1l,y 20
Then find (i) marginal density of x and y.
(i) check x and y are independent or not

(i) E[¥/ X]

td. 21 RAN-1903000202030122 | [5] [RT.O.]




(b)

(c)

S i

If x and y are bivariate random variables, If marginal p.d.f. of x

is fi) =221 0<x<1

And the conditional p.d.f. of Y given X =x is

2(x+ y)
B0/ 20k T Byt

Then find (i) joint p.d.f of X and Y.
- (i) the marginal p.d.fof Y,
/063 =12xy (1 - y) O<x,y<l
Then find (i) marginal density of x and v.
(i) cov (x,y)
(i) p(y>1/3)
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