[image: image1.png]@ o

B.E/B.TECH. DEGREE EXAMINATIONS, MAY/JUNE — 2011
REGULATIONS 2008
FOURTH SEMESTER
MA 42 - STATISTICS AND NUMERICAL METHODS
MECHANICAL ENGINEERING

(Common to Automobile Engineering)
Time: Three Hours Maximum: 100 marks
(Statistical tables is to.be provided)
ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)

1. What do you mean by critical region and acceptance
region?

\ 2. A machine is producing bolts of which a certain fraction is
defective. A random sample of 400 is taken from a large
batch -and is found to contain 30 defective bolts. The
manufacturer ¢laims that only 5% of his product are
defective. Find the test statistic.

3. What is the aim of design of experiments?

4.  What is the main advantage of Latin square Design over
Randomized Block Design?

5. Solve: 3x + 2y = 4,2x — 3y = 7 by Gauss-Jordan Method.
6.  Find an iterative formula to find the reciprocal of N,

Form a table of backward differences of the function
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Find the third divided difference with arguments 2, 4, 9,10

of the function f(x) = 3 ~ 2x.

Give the finite difference  scheme
Xy +y=0yl)=1y@) =2

Write Milne's Predictor —Corrector formula.

PART-B (5x16=80 marks)

to

solve

@ () The mean produce of wheat of a sample of (8)
100 fields comes to 200 Kg per acre and
another sample of 150 fields gives the mean
of 220 Kg. Assuming the standard
deviation of the yield at 11Kgs for the —
universe ,test if there is a significant
difference’ between the means of the

samples at 5% level .

(i) “Théory predicts that the proportion of beans  (8)
in four groups A, B, C, D should be 9:3:3:1.
In an -experiment among 1600 beans, the

numbers in the four groups

were

882,313,287 and 118. Does the experiment

support the theory?

Or

() (i) Random samples of 400 men and 600 (8)
women were asked whether they would

2
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200 men and 325 women were in favour of
the proposal. Test the hypothesis that
proportions of men and women in favour of
the proposal are the same against that
they are not, at 5% level.

(i) Two independent. samples of eight and (8)
seven items had the following values of the
variable.

Sample I 9 11,013 |11 115 |9 12 {14

Sample 11 10 |12 |10 |14 |9 8 10 |-

Do the two estimates of population
variance differ significantly at 5% level.

12. (a) The following table shows the lives in hours of (1€
four brands of electric lamps.

Brand:

1610 | 1610 | 1650 | 1680 | 1700 | 1720 | 1800

1580 | 1640 | 1640 | 1700 | 1750

1460 1550‘{ 1660 | 1620 | 1640 | 1660 | 1740 | 1820

O|laoiw|»

1510 | 1520 | 1530 | 15670 | 1600 | 1680

Perform an analysis of variance and test
homogeneity of the mean lives of the four brands
of lamps.

Or
3

(G



[image: image4.png](b)

(@)

®)

Analyse the following results of a Latin square
experiment. The letters A, B, C, D denote the
treatments and the figures denote the
observations.

A D c B
12 20 16 10
D A B ¢
18 14 1t 14
B c D A
12 15 19 13
c B - |A D
16 11 15 20

(i) Find the real root of

%% —2x?=4 =10 correct to three decimal
places by iteration method.

(i) Find the largest eigen value and the

corresponding vector of the
B 9 10 8
matrix [10 5 —1‘ starting with the
8 -1 3
1
initial vector(l).
1

(i) Solve the system by Gauss-elimination
method, Sx—y—2z=142; x-3y-z=
—30;2x—y—3z=5
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Solve by Gauss-Jacobi method of iteration (8)
the equations 27x+ 6y —z = 85,
6x + 15y +22 = 72,x + y + 54z = 110.

A river is 40 m wide. The depth d in meters (8)
at a distance x meters from one bank is
given by the following table:

®)

—
X[ofs/10 |15 |20 |25 |30 [35 4;[
Y/ 0(3]|6 8 17 |6 4 ‘ 3 0 '
Use Simpson’s rule ta estimate the area of
cross-gection of the river.

(i) Using: Newton’s ) backyvaiq difference (8)
formula, compute f (L.2yand £” (1.2) for the
function . “f(x) = e withh = 0.3 in ©,1.2)
corrected to 4 decimal.

Or
@ A sé?id of “revolution is formed by rotating (8)

(i)

abotit ‘the x-axis, the area between the x.
axis; the lines x=0 and x=1 and a curve
through the points with the following
coordinates (0,1),(0.25,0.9896), (0.5,0.9589),

(0.75,0.9089)and (1,0.8415). Estimate the
volume of the solid formed using
Trapezoidal rule.

Using Lagrange’s formula, find value of 8)
x when y(x) = 19 given
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(i)

X 0 1 2 4 7

¥y 0 1 20 16 25

Given y"+xy +y=0, y(0)=1y(0) =0,
find the value of y at x = 0.1 using Runge-
Kutta method of fourth order.

Using Modified Euler’'s method find
y(0.1)and y(Oy.Z)given ¥ =xyand y(0) = 1.

Or

Solve nu&erically ¥y =2ef=yatx=04by
Milne’s Predictor and Corrector method,
given their values at the four points
x=0,01,02and0.3 as y, = 2.0

3 =2.010, y; = 2840 and y; = 2.090

Solvé numerically

y =x2+32=2 y0)=1lat

x = ~021,0.1 & 0.2 using Taylor series.





