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Question Paper Code : 91688

M.E. DEGREE EXAMINATION, JANUARY 2012.
First Semester
CAD/CAM
MA 9213 — PROBABILITY AND STATISTICAL METHODS

(Regulation 2009)
Time : Three hours Maximum : 100 marks
Statistical Tables to be permitted.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  Four cards are drawn without replacement. What is the probability that they
are all Aces?

2.  Find the moment generating function of the Binomial distribution.

3.  State the principle of method of least squares.

4. For a trivariate distribution, find 7, if 7y=0.77, 1= 0.52, ny =0.72.
5. Define consumer’s rigk. V

6. Btate any two conditions for the validity of y* test.

7.  What is meant by Completely Randomiged Design?

8.  What is factorial design?

9.  Define simple moving average.

10. What is an auto-regressive process?
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PART B — (5 x 16 = 80 Marks)

A random variable X has the following probability mass function.

X 0 1 2 8 4 5 6 7 8
PX=x) a 3a 58 7a 9a 1llg 13a 16a 17a
Determine the value of ’a’. Find PX < 3),P(X = 3),P(0<X<5). (8

Find the moment generating function of the random variable with
the probability law P(X=x) = q*p, x= 12,3 .... [¢:)]

Or

The joint density function of the random variables X and Y is given

by f(x,y)={8’§“ sz el0%y 5‘}.F*indfx<x>and . ®

Find the correlation coefficient between the variables X and Y.
X: B5 56 58 59 60 60 62

Y: 35 38 37 39 44 43 44
®

In a partially destroyed laboratory record of an anslysis of
correlation data, the following results only are legible. Variance of
X = 9. Regression lines are 8x —10y + 66 = 0, 40x — 18y = 214. Find
the mean values of X and Y. Find the correlation coefficient
between X and Y. Also find the standard deviation of Y. (8

Obtain the maximum likelihood estimates for @andf for the

1
rectangular population f(s: a.f)={F-a =% <Pl )
0 elsewhere

Or

T

In a trivariate distribution, ry= 0.7, 1= 0.5, i, = 0.5 find ny,,
Ryz- ®)

Estimate aand # in the case of Pearson distribution by the

2
method of moments. f(x:a,f)= I‘%,-;x““e"' ,0SxSoo, (8
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[image: image3.png]18. (@ () Inasample of 1000 people in Maharashtra, 540 are rice eaters and
the rest are wheat eaters. Can we assume that both rice and wheat
are equally popular in this state at 1% level of significance. ()]

(i) A random sample of 10 boys had the following IQ’s: 70, 120, 110,
101, 88, 83, 95, 98, 107, 100, Do these data support the assumption
of a population mean IQ of 100? Find a reasonable range in which
most of the mean 1Q values of samples of 10 boys lie. [¢:)]

Or
® () Asurvey of 320 families with 5 children revealed the following data.
No. of boys : 0o 1 2 3 4 5

No. of girls : 5 4 3 2 1 0
No. of families: 12 40 88 110 56 14

Is this result consistent with the hypothesia that male and female
births are equally probable? ®

(i) Two independent samples of sizes 8 and 7 contained the following
values.

- Samplel: 19 17 15 21 16 18 16 14

Sample2: 15 14 15 19 15 18 16

Is the difference between the sample means significant? ®

.

14. (a) A completely randomized design experiment with 10 plots and
3 treatments gave the following results.

PltNo: 1 2 3 4 5 6 7 8 9 10
Treatment: A- B C A € C A B A B

+

Yield : 5 4 3 7 5 1 383 4 1 17

Analyze the results for treatment effects. 16)
Or
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[image: image4.png](b) The following data represents the number of units of production per day
turned out by 5 different workers using 4 different types of machines. (16)

Machine Type
A B C D
1 44 38 47 36
o 48 40 32 43
Workers 11 34 36 44 32
IV 43 38 46 33

V' 38 42 49 39
@ Test whether the five men differ with respect to mean productivity.

(i) Test whether the mean productivity is the same for the four
different machine types.

15. (a) A manager of a warchouse wants to know how much a typical supplier
delivers in 1000 dollar units. He takes a sample of 12 suppliers at
random and obtained the following results

Supplier: 1 2 8 4 5 6 7 8 9 10 11 12
Amount: 9 8 9 12 § 12 i1 7 13 9 11 10

Compute the mean squared error by using moving average method. (16)

Or

(b) Compute the mean squared error by Exponential smoothing methed for
the following data set consisting of 12 observations taken over time for
a=0.1and & =0.5.

Time: 1 2 3 4 5 6 7 8 9 10 11 12

Y: 7 70 60 68 64 65 72 78 75 76 75 70
(16)
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