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ELECTIVE COURSE : MATHEMATICS
MTE-11 : PROBABILITY AND STATISTICS

Time:2 hours Maximum Marks : 50 .
(Weightage : 70%)
Note : Question no. 7 is compulsory. Answer any four

questions from questions no. 1 to 6. Use of
calculators is not allowed.

1. (a) The weekly sales of two products A and B
were recorded as given below :

Product A : |59 |75 |27 |63 |25 |28 |52
Product B: |15 |20 |12 (31 |33 |28 |22

Find out which of the two products shows
greater fluctuation in sales. 6

() LetX and Y be jointly distributed with p.d.f.
- 1
fg(x, 3) = Z(1+xy),|x|<1,|,y|<1
0 , otherwise
Check whether X and Y are independent.

Also, determine the conditional distribution
of Yfor X =x. 4
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2. (a) A problem based on Statistics is given to
two students A and B. The odds in favour of
A solving the problem are 6 to 9 and
against B solving the problem 12 to 10. If A
and B attempt, find the probability of the

(b)

(c)

MTE-11

problem being solved.

The following data relates to the scores
obtained by 9 salesmen of a company in an
intelligence test and their weekly sales :

Salesmen |Test Scores [Weekly Sales (in

thousands of -&)
A 50 30
B 60 60
C 50 40
D 60 50
E 80 60
F 50 30
G 80 70
H 40 50
I 70 60

(i) Obtain the regression equation of sales
on intelligence test scores of the

salesmen.

(i) If the -intelligence test score of a
salesman is 65, what would be his

expected weekly sales ?

If X is a random variable having binomial
distribution with mean 24 and variance

1-44, find P(X > 5).
2



3. (a IfXy, X, .., X, is a random sample taken
from Poisson distribution (1), then show
that the sample mean (X) is a consistent
estimator of A. 4

(b) Let X be a random variable with density
function flx) =6x(1-x),0<x<1.

(i) Check whether it is a pdf or not.

(ii) Find cdf.
(iii) Compute P(X < 111 <X« g] .
2|3 3

(iv) Determine the number k such that
PX <k)=PX>k). 6

4. (a) Show that the maximum likelihood
estimator of the parameter 0 of a
population having the density function

9%(9 - x), 0 < x <0, for a sample of unit

size is 2x, where x is the sample value.
Also, show that the estimate obtained is
biased. 6

(b) A sample of 100 items is taken at random
from a batch known to contain 40%
defectives. What is the probability that the
sample contains
(i) at least 44 defectives ?

(ii) exactly 44 defectives ? 4
[You may like to use the following values :
P(0 < Z < 0-7143) = 02624, P(0 < Z < 0-9184) =
03208, P(0 < Z < 12-347) = 0-5]
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5. (a)

(b)

(c)

MTE-11

A firm wants to ascertain the real reasons
for leaves availed by its employees in past
3 months. The table below shows the
number of leaves taken by the employees of
the firm. Construct both ogives with the
help of the data given in the table :

Le_aves Taken | No. of Employees
0-5 15
5-10 17
10-15 20
15 -20 16
20-25 10
25 - 30 2

Estimate the median from the graph.

Products produced by a machine have 3%

defective rate. What is the probability that

the

(i) first defective occurs in the fifth item
inspected ?

(ii) first defective occurs in the first five
inspections ?

For a positively skewed distribution, the
Pearson’s coefficient of skewness is 1. If the

standard deviation is 5, what will be the
value of third central moment mg ?

4



6. (a) Let the joint probability mass function of X
and Y be

Xty
px,y) =4 21
0, otherwise

, x=1,23andy=12

Find the marginal pmf of x and y. Also find

mean and variance of x and y. 6

(b) A dice is thrown 60 times with the following

results :

Face 1 (/2|3 (4|5 |6
Frequency 8 {7 |12 18 |14 |11

Test at 5% level of significance if the die is
unbiased. 4

[You may like to use the following values :

2 _q107 42 —19
X2 o5 5 = 1107 x5 o o = 1259,

2 ~14-
Xo.g5,7 = 14071
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7. Which of the following statements are true
or false ? Give a short proof or counter example
in support of your answer. 5x2=10

(a) For any two events A and B, P(A U B)
cannot be greater than P(A) or P(B).

(b) The algebraic sum of deviations of a set of n
values from their arithmetic mean is n.

(c) The mean and variance _ of the binomial
distribution

1\¥ 1 20-x
(20Cx) (—2"] [E] X = O, 1, 2, cary 20

are 10 and 5, respectively.

(d) If the correlation coefficient between x and y
is — 060, then the correlation coefficient
between 2x — 1 and — 3y + 5 will be 0-60.

(e) IfX ~N(0, 1), then the value of P[- 3-2 < X < 0]
will be 0-5.
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T e f=ffiaa &

X+y
p(x,y)=4 21
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