[image: image1.png]e

B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
AUTOMOBILE'ENGINEERING
MA 42 — STATISTICS AND 'NUMERICAL METHODS
(Common t¢Mechanical Engineering)

(RE(}pLATIONS 2008)

Time : Three hours ; Maximum : 100 marks
Answer ALL questions.

PART A —(10 x 2 = 20 marks)

1. A bag contains defective articles, exact number of which is
not known. A" sample of 100 from the bag gives
10 defective articles. Find the limits for the proportion of
defective articles in the bag.

2. A normal population has a mean of 6.8 and standard
deviation of 1.5. A sample of 400 members gave a mean of
6.76. Is the difference significant?

3. Isa 2x2 Latin square design possible? Why?

4. What is the main advantage of Latin square design over
Randomized block design?
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11.

State the condition for the convergence of system
equations by Gauss-Seidel equation.

Solve: x+y=2, 2x—y=1by (Gauss elimination metho

Show that, using standard notatio
Kyo=35=3y2+3%0 = Yo

w

R |=

Show that the second divide‘a difference of f(x)=

points, a, b,c is L )

abe

Using Taylor's series method, find (0. nif y=x-5
¥ =1.

What is the condition to apply Milne's predictor-corre
method?”

PART B — (5 x 16 = 80 marks)

(@ @) A random gample of 40 geyers produced
company A has a mean life time of 647 hou
continuous use with a standard deviatio
27 hours, while a sample of 40 produce
another company B has a mean 1if
638 hours with a standard deviatio
31 hours. Does this substantiate the clai
the company A that their geyers are sup
to those produced by company B at 1% le
significance?
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[image: image3.png](i) The height of 6 randomly chosen sailors in
inches are 63, 65, 68, 69, 71 and 72. Those of
9 randomly chosen soldiers are 61, 62, 65, 66,
69, 70, 71, 72 and 73. Test whether the sailors
are on the average taller than soldiers. (8)

Or

() ® A die is thrown 276 times and the results of
the throwya/re given below :

No. appearedonthedie: | 1 [ 2 13 |4 |5 | 6

Frequency : 40 | 32| 29|59 |57 | 59

Test h&etl;‘ér the die is biased or not. (8)

(i) The following table gives the number of good
and bad parts produced by each of the three
shifts ina factory

Shifts  )Good parts | Bad parts
Day / 960 10
Evening 940 50
Night 950 45

Test whether the production of bad parts is
independent of the shift on which they were
produced. 8)




[image: image4.png]12. (a) A completely randomized design experiment
10 plots and 3 treatments gave the following res

Plot No. : 1 2 3 4 5 6 7 8 9 10
Treatment: A B ¢ A C C A B A B
Yield : 5 437513 417

Analyse the results for treatment effects.
or,”
() The following data. resulted from an experim

compare three burners: By, B,, and B,. A

square design was used as the tests were m:
3 engines angd were spread-over 3 days.

Engine 1 | Engine 2 | Engine 3
Dayl| B, -16 | B,-17 | B,-20
Day2| B,-16 | B,-21 | B -15
Day3| B,-15 [ B ~12 | B,-13

Test- the hypothesis that there is no diff
between burnexs.

13. (@ () Apply Newton Raphson method to fir
positive Toot of

xtex-10=0.

(ii) Determine the inverse of the mat
Gauss-Jordon method.

3 1 2
2 -3 -1].
1 2 1




[image: image5.png]() () Find the solution of the system of equatio:
using Gauss-Seidel method.

bx+y+202=67
45x + 2y + 3z =58
—3x+22y+22=4T7.
~
(1) Using Power métho'd, determine numerical

the largest Eigen value and Eigen vector

1 6 1| 1
1 2 0| by considering the initial vector {1
00 3 1

14 @ () The following data gives the velocity of
particle for 8 seconds at an interval
2 seconds. Find the initial acceleration of
particle using the g{ven data.

Time (sec) : 0 2 4 6 8

Velocity (m / sec): 0 172 | 1304 | 4356 | 10288

(ii) Apply Simpson’s rule to find the value

2
I dx 3 by dividing the interval into 4 equ
ol+x

parts.

Or
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Find the function f(x) and hence find
value of f(8).

—
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[s:]4|26 58| 112 | 466 022

(i)

Tind the area bounded by the curve anc
y-axis from x =7.47-to x=7.52 by Trapez

rule.
v | 747 7.48] 749, 7.60 | 751 752 |

51193195198 201203|206

15. (a) @) Using Runge-Kutta method of fourth «

®)

@

@

@i)

solve
N

y = y—aPxl, 50)=05 at x=04.
Apply modified Eulélﬁ’s method to find ¥(
dy N ’

2 xyy y(0)=1.

FR 2(0)

Or

Solve " <x+y with boundary con
y(0)=y1)=0 by dividing the interval
into four sub-interval by finite  diff
method.

Using Milne’s predictor-corrector I
evaluate the value of y at x=0
¥y -4y=0 with  #(0.0)=1, (0.1 =
¥(0.2) =2.226, (0.3)=3.32.
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