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1.
Determine by Jacobi iteration method, the values after third iteration at the interior lattice points of the square region of the harmonic function u(x) whose boundary values are given in the following figure.
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2.a)
Write the method of Crank Nicholson for the parabolic equation Uxx= a ut, with boundary conditions as u(o,t)= To, u(l, t)=Tl and the initial condition as u(l, t)= Tl and the initial condition as u(x, o)=f (x)


   b)
Given 
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 f(o,t)=f(5,t)=o f(x,0)=x2(25-x2):


find the values of f(x, t) in the range h=1 and upto 3 seconds.

3.a)
Explain contraction and inner multiplication of tensors.

   b)
Show that Aij is a tensor if its inner product with an arbitrary mixed tensor
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 is a tensor.

4.a)
A random sample of size 100 is taken from an infinite population having the mean (=76 and the variance 
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.  What is the probability that 
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 will be between 75 and 78

b)
If measurements of the specific gravity of a metal can be looked upon as a sample from a normal population having a standard deviation  0.04, what is the probability that the mean of a random sample of size 25 will be “off” atmost 0.02?

5.a)
What are type I and type II errors and describe them with the help of a single mean problem.

b)
Show that the sample variance 
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, is an unbiased estimator of the population variance 
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6.a)
The manufacturer of a certain make of electric bulbs claims that his bulbs have mean life of 25 months with a standard deviation of 5 months. A random sample of 12 such bulbs  gave the following values.


24, 26, 32, 28, 20, 18, 23, 27, 29, 34, 20, 28



Can you regard the producer claim to be valid at 5% level?

   b)
The mean life of a sample of 10 electric bulbs was found to be 1456 hours with s.d. of 423 hours.  A second sample of 17 bulbs choosen from a different batch showed a mean life of 1280 hours with an s.d. 398 hours is there a significant difference between the two batches?


7.a)
State the properties of pearson coefficient  of correlation and prove that the correlation coefficient Pxy always lies in between -1 and +1.

   b)
The following are CPU time required ‘Y’ and the number of disk I/O operations ‘X’.  Complete the sample correlation –coefficient.


Yi
40
38
42
50
60
30
20
25
40
39


Xi
398
390
410
502
590
305
210
252
398
392

8.a)
Determine a and b by performing a least square fit of the curve y=a ebx, to the given data:


x
6
2
10
4
8



y
9
11
5
8
7

   b)
Fit a least square parabola to the data


x
5
6
7
9
13


y
10
12
13
17
18
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1.a)
Solve the equation uxx+uyy=0 for the following square mesh with the boundary values as shown in the figure.  Iterate until the maximum difference between the successive values at any point is less than 0.005.
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   b)
Find the solution of the parabolic equation uxx- 2 ut=0, when u(0, t)=0, u(4, t)=0,     u(x, 0)=x2(4- x)..  Assume h=1 and find the values of u, upto t=5.

2.
Given that  u(x,y) satisfies files the equation 
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 and the boundary-conditions      u(0, y)=0, u(4, y)=8+2y, u(x, 0)=1/2x2 and ((x,u) = x2, find the values of u(i, j),          i =1,2,3; j=1,2,3 by the method of relaxation.

3.a)
Prove that Aij B i C j is an invariant, if Bi and C j are contravariant vectors and Aij  is a co-variant tensor.

   b)
Define- contravariant and co-variant tensor of second order and give examples.

4.a)
If the distribution of the weights of all men travelling by air between Hyderabad and New Delhi has a mean of 163 pounds and a standard deviation of 18 pounds.  What is the probability that the combined gross weight of 36 men travelling on a plane between these two cities is  more than 6,000 pounds?

    b)
It is found that the life time of a picture tube normal distribution with mean 
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hours and s.d. 60 hours.  If 10 tubes are selected at random, find the probability that the sample s.d. will be (i) not exceeding 50 hours ii) lie between 50 and 70.

5.a)
Let x1,x2….., xn is a random sample from a density f(.) which has the mean ( and s.d. 
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    b)
Write a short notes on simple hypothesis composite hypothesis, type I and type II  errors.
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6.a)
In a test given to two groups of students the marks obtained are as follows.


Group:I
18
20
36
50
40
36
34
39
41


Group:II
29 
28 
26 
35 
30 
44 
44


Examine the significance of the difference between the means of the marks secured by students of the above group.

b) In a test of 2000 electric bulbs, it was found that the span of life is obeying normal distribution with mean of 2040 hours. and s. d. of 60 hours.  Estimate the number of bulbs likely to burn for

(i)
More than 2150 hours

(ii)
More than 1920 but less than 2160 hours.

7.a)
Show that the correlation of x and y is the geometric mean of the regression –coefficients.

   b)
A die is thrown 132 times with the following results.


No.turned up:
1
2
3
4
5
6


Frequency    :
16
20
25
14
29
28


Test the hypothesis that the die is unbiased

8.a)
The equation of two regression lines obtained in a correlation analysis are                  3x + 12y = 19 and 3y + 9x = 46.  Obtaine


(i)
Mean values of x and y


(ii)
Correlation between x and y.

b) Consider discrete random variable X and Y with the following distribution.

[image: image15.png]



Compute the correlation coefficient Pxy
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1.a)
Solve the following boundary value problem 
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 for a square side of three units.  Iterate the solution upto three iterations.
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b)
 Writing finite differences obtain the Bendre Smidtn formulae to solve the one dimensional heat equation uxx = a2 ut 

2.a)
Solve the equation uxx = 2 ut, when u(0,t)=0, u(4,t)=0 and initial distribution     u(x,0)=x (4-x). Assume h=1 and find the values of u, upto t=5.

   b)
Explain the method of Crank Nicholson method and derive the standard 5 point formulae.

3.a)
Define a metric tensor and give examples.

   b)
Find the components of the (space) Euclidean metric tensor and the expression for the line element in the spherical polar co-ordinates.

4.a)
Prove that the variance of the sample of ‘n’ numbers a, a+d, a+2d, ….., a+(n-1)d is given by 
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    b)
A normal population has a variance of 15.  If the samples of size 5 are drawn from this population, what percentage can be expected to have variances.


(i)
Less than 10
(ii)
Between 5 and 10

5.a)
Assume that n=50 chips are placed on a life test without replacement and the test is to be truncated after  r= 10 failures  have been observed .  The observed failure times are


80,
95,
370,
415,
505,
590,
635,
780,
890,
960


Find a 90% confidence interval for the mean life.

    b)
Find a maximum likelihood estimator for the parameter ( of the distribution f(x: ()=
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6.a)
Elapsed time for a synthetic job were measured on two different computer services.  The sample sizes for the two cases were 15 each, and the sample means and sample variances were computed to be.
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Test the hypothesis that the population means are equal at the level of significance of (=0.025.

b) The mean lengths of a random samples of 1000 and 2000 are 67.5” and 68” respectively.  Can the samples be regarded as drawn from the same population of standard deviation 2.5 inch?

7.a)
Fit a Poisson distribution to the following data and apply the x2-test of goodness of fit:


x
   0

1

2

3

4
   Total


f
17167
        1861     
          124     

2

1
  19155

   b)
Calculate the rank correlation coefficient for the following data.


x
92
 89 
87 
86 
83 
77 
71
 63
 53


y
86
83
91
71
68
85
52
 82
 37

8.a)
Show that
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where
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 b)
If 
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.  Are the results obtained in calculating correlation coefficient of X,Y of 25 pairs.  Later it is found that two pairs of X and Y are (8,12) and (6,8) are wrongly noted as (6,14) and (8,16) respectively.  Obtain the correct value of the correlation coefficient
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1.a)
Given fxx – ft = 0, f(o, t) = f(5, t) = 0, f(x, 0) = x2(25 – x2), find the value of f in the range h = 1 and upto 3 seconds.

   b)
Solve the elliptic equation Vxx + Vyy = 0 for the following square mesh with boundary values as shown.  Iterate until the maximum difference between successive values at any point is less than 0.05.
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2.
Solve Laplace’s equation 
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2

2

2

2

=

¶

¶

+

¶

¶

y

u

x

u

 inside the square bounded by the lines x = 0, x = 4, y = 0, y = 4 given that u = x2 y2  on the boundary.  Use relaxation technique      y = 4.
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3.a)
Show that the kronecker delta is a mixed tensor of order two.

   b)
Determine the christofel symbols of the first kind in (i) rectangular (ii) cylindrical co-ordinates.

(Contd…2)

Code No: NR-312102



-2-



Set No: 4

4.a)
Find the probability that a random sample of 25 observations from a normal distribution with variance 
[image: image36.wmf],
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 will have variance S2.


i) greater than 9.1
ii) between 3.462 to 10.745.

   b)
For a chi-squared distribution find 
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 such that


i) P((2 > 
[image: image38.wmf]2
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) = 0.01 when ( = 21


ii) P(
[image: image39.wmf]2
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 < (2 < 23.209) = 0.015 when ( = 10.

5.a)
Describe the properties of unbiasedness, consistency for estimators with an example of random sample from uniformly distributed population u(0, (), i.e.   f(x) = 1/(,         0 ( x ( (, zero otherwise.

   b)
Show that 
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 is an unbiased estimator of the population mean ‘(’ (if it exists) for any set of real weights ai such that ( ai = 1.

6.a)
A sample of 100 bulbs produced by a manufacture A showed a mean life of 1190 hours and a s.d. of 90 hours.  A sample of 75 bulbs produced by manufacturer 13 showed a mean life at 1230 hours with a s.d. of 120 hours.  Is there a difference between the meam lifes of two brands at a significance level at 0.05.

   b)
Assume that the pounds lost by 7 ladies on diet 1 were


12.8,
14.8, 
13.5, 
16.0, 
18.1, 
15.1, 
11.4


Whereas the number of pounds lost by 10 ladies on diet 2 were 


9.3,   11.5,   14.6,   10.7,   13.2,   12.6,   16.7,   10.6,   13.1,   12.7


If (1 and (2 are the average weight losses on two diets, find a 90% confidence interval for (1 - (2?

7.a)
Calculate the regression equations X on Y and Y on X from the following data and estimate X when Y is 20.



X
10
12
13
17
18



Y
5
6
7
9
13

   b)
Show that the correlation coefficient in magnitude is in variant under linear transformation. (i.e. U = a X + b, V = bY + d, |
[image: image42.wmf]xy
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8.a)
Calculate the correlation coefficient for the following heights (in inches) of father(x) and his son(y).


x
65
66
67
68
69
70
71
72


y
67
68
65
68
72
72
69
71

   b)
The following table gives the experimental values of X, Y, Z.  Fit a multiple regression of the type Z = ( X + ( Y,


X
1
2
3
4
5


Y
2
4
1
6
8



Z
9
3
8
4
2

@@@@@

Set No:


1





Set No:


2








Set No:


3








Set No:


4











_1160399493.unknown

_1160402407.unknown

_1160403085.unknown

_1160403192.unknown

_1160478804.unknown

_1160711865.unknown

_1160712103.unknown

_1160642982.unknown

_1160643399.unknown

_1160475211

_1160475889.unknown

_1160474892

_1160403145.unknown

_1160403167.unknown

_1160403123.unknown

_1160402953.unknown

_1160403045.unknown

_1160402861.unknown

_1160401783.unknown

_1160402237.unknown

_1160402299.unknown

_1160402304.unknown

_1160402266.unknown

_1160402010.unknown

_1160402185.unknown

_1160402052.unknown

_1160401971.unknown

_1160399669.unknown

_1160401275.unknown

_1160401780.unknown

_1160399630.unknown

_1160396621.unknown

_1160399298.unknown

_1160399470.unknown

_1160398745.unknown

_1160396088.unknown

_1160396123.unknown

_1160395716.unknown

