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- MATHEMATICS — HONOURS
Ny Paper : CC-11
(Probability and Statistics)
Full Marks : 65

igures in the margin indicate full marks.

uired to give their answers in their own words
~as far as practicable.

tification (wherever applicable) : 2x10

x, whenO<x<l
=42—x, whenl<x<2
0, elsewhere
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(i) Two random variable X and Y have least square regression lines 3x + 2y = 13 and 6x + y = 1. The
correlation coefficient Tey has value
Ry - I
(@) 3 (i) 5
(i) = (iv)

() In case of fitting a bivariate data exponentially to y = ab”, we may fit a straight line if

(i) logy is plotted against x (i) e” is plotted against x
(iii) y is plotted against x (iv) yis plotted against logx.
Unit - 1

Answer any two questions.

(a) From the numbers 1, 2, 3, ...... , 101 three are chosen at random. Find the probability these are in

arithmetic progression.
(b) Construct three events which are pairwise independent but they are not mutually independent.
3+2
In the equation x2 + 2x — g = 0, g is a random variable uniformly distributed over the interval (0, 2). Find
the distribution function of the larger root. 5
: : el 3 diyy
If X' is a Normal (m, o) variate, then prove that py; . o =06 py, + 6 —=, where p; denotes the k-
th central moment. Hence find p. ' 4+1
Unit - 2

Answer any ftwo questions.

The joint density function of the random variables X, Y is given by
fl,y)=2 0<x<1, 0<y<x)
Find the marginal and conditional density functions. Compute P (Y4 <X <% | Y = '4) 5

If (X, Y) is a two-dimensional random variable and p is the correlation coefficient between them, then
show that [E(XY)]? < E(X?) E(Y?). Hence deduce -1 < p < 1. 342

Two points are mdependently chosen at random in the interval (0,1). Find the probability that the distance
between them is less than a fixed number £ (0 < k < 1). 5
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Unit - 3

Answer any one question.

lJaw of large numbers for equal

Show that central limit theorem for equal component implies
5

components.

Show by Tchebycheff’s inequality that in 2000 throws with a coin the probability of getting heads

between 900 and 1100 is at least -;% P 3

Unit - 4

Answer any two questions.

Prove that for a random sample (x;, X,, -...., X,;) drawn from a normal (m, o) population the sample

3 5

mean y follows normal (m, —) distribution.

iF

Define an unbiased and consistent estimator 7' of a statistical attribute 6. Show that 72 may not be
unbiased when T is so but 72 will be consistent when 7' is so. (2+3)

The population of scores of 10-years children in a test is known to have a standard deviation 5.2. If a
random sample of size 20 shows a mean of 16.9, find 95% confidence limits for the mean score of the

population, assuming that the population is normal. 5

34 2
J' g = 0,025
1.96

1
Given :
V2n

Prove that the maximum likelyhood estimate of the parameter o of the population having density function

f(x)= Z'L;E;—x—) (0<x<a) for a sample x; of unit size is 2x. Test whether the estimate is biased
or not. 342
Unit - §
Answer any two questions,
11 sample values taken at random from the measurement of fuel efficiency of cars are 14.2, 12.2, 13.1,

11.2,12.4, 13.3, 14.4, 12.6, 11.4, 13.5, 14.6. Is it reasonable to believe that the standard deviation of the
population of measured values is greater than 1.1? Assume that the population is normal and use 5%

level of significance.
Given that P (32 > 18.307) = 0.05 where %2 is random variable having chi-square distribution with
10 degrees of freedom. 5
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f the families is assumed to be exponentially distributed with
= 5 is rejected in favour of H, :

=
ore. Find Type-l error and power of the test.
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