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Instructions : (1) Figures to the right side indicate marks of that question.

(2) Use of simple calculator is allowed.

1. (a) Define the term mathematical expectation and also state it’s characteristics. 6
OR

(1) Explain Joint Probability Distribution and Marginal Probability Distribution. 3

(2) Write addition and multiplication laws of expectation. 3
(b) The joint probability function of a random variables x and y is as follows : 8
x
-1 0 1
y

-1 0 1/10 1/10

0 1/5 1/5 1/5

1 0 1/10 1/10

(1)  Show that x and y have different expectation.
(i1)) Prove that x and y are uncorrelated.
(i) Find V(x) and V(y).

OR

(1) For two independent variables x and y, if E(x) = 6, E(y) = 8, V(x) = 20 and
V(y) =40, then find 4

(i) EQGx-2y)
(i)  V(3x-2y)
TB-137 5 P.T.O.



2. (a)
(b)
3 (a)
(b)

TB-137

(2) Find value of K from the following frequency distribution. Also find mean

and variance :
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Write probability mass function of a Poisson distribution. Obtain mean and

variance of Poisson distribution.

Write probability mass function of a Binomial distribution. Obtain mean and

OR

variance of Binomial distribution.

The following data give frequency of aircraft accidents experienced by 2550 pilots
during a four year period. Calculate mean number of accidents and fit a Poisson

distribution :
No. of accidents 0 1 2 3
Frequencies 2128 353 55 10

[e2=0.13534, ¢ 02 = 0.8187, ¢ 2= 0.9802]

(1) With the usual notation, find P for a binomial random variable x if n = 6 and

9 P(x =4) = P(x = 2).

(2) If the chance that the vessel arrives safely at a port is 0.95. Find the chance

OR

that out of 3 vessels expected at least 2 will arrive safely.

Write probability mass function of a Geometric distribution and obtain mean and

variance of Geometric distribution.

State the properties and uses of Hyper-geometric distribution.

Het can hit the target successfully 5 times out of 6 trials. He gets prize when he hits
the target fourth time. Find the probability that Het will require at least 7 trials to
get the prize. Also obtain mean and variance of the number of failures before he

hits to target fourth time.

OR

OR
6

4

6

8

4

4

6

8



There are 14 lecturers in a commerce college in which 5 lecturers are Ph.D. on a
particular day. If Deepal attends four lecturers then find probability that

(1) all lecturers are of Ph.D. lecturers.

(i1) almost two lecturers are of Ph.D. lecturers.

4. (a) Write probability mass function of a normal distribution and write any four uses of
it. 6
OR
State the properties of Normal distribution.
(b) For a Normal distribution 7.78% of items are below 35 and 11.9% of items are
above 61. Find its mean and variance. 8
OR
If mean life of electric bulbs is 50 hours and standard deviation 10 hours, using
Normal distribution. Find values
(1) P(x<40)
(i) P(40 <x <60) and P(x > 40)
[P(0<z<1=0.34134,P(0<z<1.42)=0.4222,P(0<z<1.18)=0.3810]
5. Answer the following questions in short : 14
(1) Var(ax+b)= where a and b are constants.
(2) Mean < Variance for distribution.
(3) For two random variables x and y, E(x) = 4, E(y) = 7 and E(xy) = 30. Determine
whether two variables are dependent or independent.
(4) State the necessary conditions : (any two) For using Hypergeometric distribution.
(5) State the name of the distribution in which mean and variance are equal.
(6) State the parameters of Hypergeometric distribution.
(7) Ifn=80,r=>5 and m = 20. Find mean of Hypergeometric distribution.
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(8) The mean of a geometric distribution is 9, then find the parameter of the
distribution.

(9) In anegative binomial distribution, if mean and standard deviation are respectively
18 and 6 then find the value of p.

(10) 70% of mangoes are sweet in a lot. Find the probability that the first sweet mango
will be obtain when 4™ mango is tested.

(11) State the parameters of Normal distribution.
(12) Which probability distribution is used for number of mistakes per page ?
(13) When does Binomial distribution tend to Poisson distribution ?

(14) State the name of the distribution in which mean, medium and mode are equal.
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