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(2) Attempt all questions.
(3) Follow usual notations.

1 (a) State and prove Bayes theorem. 6

(b) There are two boxes (A), containing 4 white and 4
3 red, and (B) containing 3 white and 7 red balls.

A box 1s chosen at random and a ball is drawn
from it. If the ball is white, find the probability
that it is from box A.

(¢©0 Two cards are drawn from a bridge deck, without 4
replacement. What is the probability that the first
is an ace and the second is a king ?

OR
1 (@ The chance of X, Y and Z becoming managers are 6
4:2:3. The probability that bonus scheme will be
introduced if X, Y and Z become managers is 0.3,
0.5 and 0.8 respectively. Then
@ What is the probability that the bonus scheme
would be introduced ?
@) If the bonus scheme is introduced what will be the
probability that the appointed manager is Z.

(b) Define conditional probability. Also if a bag X contains 4
2 white and 3 red balls and a bag Y contains 4 white
and 5 red balls. One ball is drawn at random from
one of the bags and is found to be red. Find the
probability that it was drawn from bag Y.
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(©0 An experiment randomly select two people from a 4
group of five men and four women. A random
variable X is the number of women selected. Find
the probability distribution of X and represent it
graphically in histogram.

2 (a) The probability density function of the random 6
variable X follows the probability law

1 |x-6])
p(x):%exp o | 0 <X <% Find the moment
generating function of X. Hence or otherwise find
E(X) and V(X).

(b) From the binomial distribution for the experiment 4
of rolling a die three times and counting the number
of times 4 appears.

(©) A coffee connoisseur claims that he can distinguish 4
between a cup of instant coffee and a cup of percolator
coffee 75% times of the time. It is agreed that his
claims will be accepted if he correctly identifies at
least 5 of the 6 cups. Find the chances of having
the claam (1) accepted (i1) rejected, when he does
have the ability he claims.

OR
2 (@) Define Moment Generating Function (MGF). Also find 6
the MGF and hence the mean and variance of a
random variable X assuming the value 'r' with the

probability law : P(X =r) = g pr=123 .

(b) A person has two taxis to hire. The distribution of 4
demand for taxis is Poisson. The average demand
of taxi per day is 1.5. Out of 100 days in how
many days :
@ There will be no demand.
(@) He will not meet the demand

(©0 Certain mass produced articles of which 0.5% are 4
defective, are packed in cartons each containing 100.
What portions of cartons are free from defective
articles and what portion contains 3 or more
defectives ?

3 (@) The marks obtained by a number of students for a 6
certain subject are assumed to be approximately
normally distributed with mean value 65 and with
a standard deviation of 5. If 3 students are taken
at random from this set, what is the probability
that exactly 2 of them will have marks over 70.

SB-3596] 2 [Contd...



(b) Find the following probabilities and illustrate each 4
case with a diagram (i) P(0<Z <1.25) and
(i1) P(Z >143) [Table at the end]

(© If 'a' is a constant then prove that (@) Var(a)=0 4

(i) Var(ax) :anar(x)
OR
3 (@) The average salary of male employees in a firm was 6
Rs. 5200 and that of female was Rs. 4200. The mean
salary of all the employees was Rs. 5000. Find the
percentage of male and female employees.

(b) Find the mode for the following distribution : 4
Class | 0-10 | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80

Freq. 5 8 7 12 28 20 10 10

(¢ Fit a least square straight line Yy =g4+p4X to the 4

following data :
X |01 2 3 4
Y [1|18(33[45]63

4 (a) Explain the method of fitting a second degree 7

parabola y:a+bx+cx2 to the given data :

(b) Fit a least square curve of the type y=qgp* to 7
the following data :
x| 2 3 4 5 6
y; | 144.0 [172.8 | 207.4 | 248.8 | 298.5
OR
4 (a) Prove that the value of coefficient of correlation ';' 7
is independent of change of original scale.
(b) Obtain the Regression lines y on x for the 7
following data :
X 65|66 |67 |68|69 |70 |72 |67
y 67 |68 6572|7269 |71 |68

w=x,—68 |3 |=2-1{of1]2]4]-1
vi=y—69 21|43 [3]0]2]-

5 (@ The demand for a particular spare part in a factory 7
was found to vary from day to day. In a sample
study the following information was obtained :

Days Mon. | Tues. | Wed. | Thurs. | Fri. | Sat.
No. of parts demanded | 1124 | 1125 | 1110 | 1120 | 1126 [ 1115

[X(z).% for 5 degree of freedom = 11.07}
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(b)

(b)

Prove that

@  byx. by and r all three have the same sign.

(i) Both b, and b, cannot be greater than unity
at the same time.
OR

A survey of 800 families with four children each
revealed the following distribution :

No.of boys | 0 | 1 2 3
No.of girls | 4 | 3 2 1 0
No. of families | 32 [ 178 | 290 | 236 | 64

Is this result consistent with the hypothesis that male

and female births are equally probable ? [X(z)_os for 4

degree of freedom = 9.488]

A sample analysis of examination results of 200 MBA's
was made. It was found that 46 students had failed, 68
secured a third division, 62 secured a second division
and the rest were placed in first division. Are these
figures commensurate with the general examination
result which is in ratio of 4:3:2:1 for various categories

respectively ? [X(z)_os for 3 degree of freedom = 7.815]
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