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M.Tech/1st/ WRE, TE(CE)
Computational and Statistical Methods

Full Marks : 70
Time : 3 hours

Q. No. 1 which is compulsory and answer
five out of the rest seven questions

The figures in the right-hand margin indicate marks

1. Answer the following quesﬁons z S 2 10

(a) Using Taylor’s series method, compute
y(1-2) correct to three decxmal places, from
the equation

(b) Find the numerical solution of the differential
equation '
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for x =0-3 taking step size h 0-1, using
Euler’s method.

Obtain the finite difference approximation
of the equation

VAR +g(x)y=r(x) at x=x,.

What is the general range of relaxation
factor w in the successive over-relaxation
(SOR) method for solving a partial
differential equation numerically ?

ke o V(o) =0, Var (y) =4 and

Var (x - y) = Var(x), find the correlation

coefficient between x and y.

If x=4y+5 and y=rhx+4be two
regression equations of x ony and y on x
respectively, then fmd the interval in which
k lies.

The mean and standard deviation of marks of
70 students were found to be 65 and 5.2
respectively. Later it was detected that the
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marks of one student was wrongly recorded
as 85 instead of 58. Obtain the correct
standard deviation.

Using Tchebycheff’s inequality, verify

whether there exists a variate X for which
P(u—206< X <u+26)=06

Find the probability that at most 5 defective

fuses will be found in a box of 200 fuses if

it is experienced that 2% of such fuses are
defective.

Verify whether the following is a distribution
function :

Evaluate y(0. 4) by modified Euler’s melhod
taking 2= 0.1, given that
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(b) An observer watches six different types of

birds

T T 153 4| 506
13

Numbers| 6 | 7 176 | 5

Test the consistency of above observation
with a proportion 1 : 1:2:3:1:1 of birds
in any park at 5 % level of significance.

6. (a) The joint probability density function of the
random variables X and Y is

f(x,y)--_--3::2—_8_xy'+6'y2 for0<x<1,0<y<l
=0, elsewhere

Examine whether X and ¥ are indej;endent.

5

4

(b) The probability density function (p.d.f)ofa

random variate is as follows

az

r=2(%E), 0srsa

Find t_he maximum likelihood eétimate for
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the population parameter o. Hence, prove
that for a unit random sample X, the
population parameter o has maximum
likelihood estimate 2x,. : 6

If the equations of two regression lines
obtained is a correlation analysis are
3x + 12y =19,33y + Ox = 46, determine
which one of these is regression equation of
x on y. Find the means, correlation
coefficient and ratio of standard deviation
of xand y. 6

7. (@)

Use Tchebycheff’s in equality to show that
for n > 36, the probability that in  throws of
a fair die the number of sixes lies between

1 1 i 31
3"—‘/;"6"47 n_1satleast 36 4

(b)

If the life of certain tires(in thousands of
miles) has the density f(x)= 0e (x>0,

0 > 0), what mileage can you expect to get
“on one of these tires ? Let = 0-05 and find
the probability that a tire will last at least
30,000 miles. : 4
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