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‘ Question Pager Code : Y 901

5 Year M.Sc. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Fifth Semester
Software Engineering
97 SE 501 — PROBABILITY AND STATISTICS
(Regulation 2002)
Time : Three hours : Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

5 Let A and B be two events such that P(A) = 3/4 and P(B) = 5/8. Show that
(a) P(AuUB)2>3/4,

(b) 3/8<P(AnB)<5/8.

2. Prove that V(X) = E[V(X/Y)]|+VIE(X/Y)].

3. Coefficient of correlation between x and y is 0.3. Their covariance is 9. The
variance of x is 16. Find the standard deviation of y.

4.  Derive the characteristic function of the Poisson distribution.
5.  Define critical region in testing hypothesis.

6.  Explain the term analysis of variance.

7.  Name the methods of point estimation.

8. ‘ Write the uses of Time Series Analysis.

9. Explain the control charts for variables and attributes.

10. Write three uses of P-charts.
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PART B — (5 x 16 = 80 marks) 4

The joint pdf of two Random variables X and Y is given by

fix, )= -2—(;-&—%%; {0 < x <}, Find the marginal distribution
+x) ' (1+y

of X and Y and the conditional distribution for Y for X=x.

In a bolt factory machines A,B and C manufacture respectively.
25%, 35% & 40% of the total of their output 5, 4, 2 percent are
defective bolts. A bolt is drawn at random from the product and is
found to be defective. What are the probabilities that were
manufactured by machines A, B and C?

Or

Two random variables X and Y have the following joint probability
density function: 2

2-x-y;0<x51,0<y<1

: } Find
0; otherwise

f(x,y) ={

(1) Var (X) and Var(Y)
(2) Co-variance between X and Y.

Show that rt* commulant for the distribution f(x)=Ce ™™ ¢ >0 and

0<x<8is (r-1lc".

Derive the moment generating function of normal distribution and
hence deduce the first three moments.

In a binomial distribution, if 10% of the screws produced by an
automatic machine are defective. Find the probability that of 20

.screws at random there are

(1) exactly 2 defectives
(2) atmost 3 defectives
(3) atleast 2 defectives
(4) between 1 and 3 defectives (inclusive).

Or
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[image: image3.jpg](by (1) The following table shows the éxports of raw cotton and the value of
imports of manufactured goods into India for 7 years.

Exports (croresof Rs): 42 44 58 55 89 98 66

Imports (croresof Rs): 56 49 53 58 67 76 58

Obtain the regression equation of imports on exports and estimate
the imports when exports in a particular year were to the values of

70 crores.

(ii) Find the moment generating function and cumulant generating
function of y* — distribution.

13. (a) () Random samples drawn from two countries gave the following data
relating to the heights of adult males.

Country A Country B

Mean height ( in inches) 67.42 67.25
Standard Deviations (in inches) 2.58 2.50
Number of samples 1000 1200

(1) Is the difference between the means significant?
(2) Is the difference between the standard deviations significant?
(ii) A machine put outs 16 imperfect articles in a sample of 500. After
machine is Overhauled, it puts out 3 imperfect articles in a batch of
100. Has the machine improved?
Or

(b) (i) Out of 20,000 customers ledger accounté, a sample of 600 accounts
was taken to test the accuracy of posting and balancing where in 45
mistakes were found. Assign limits within which the number of
defective cases can be expected 95% level.
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[image: image4.jpg](ii) A farmer applies three types of fertilizers on 4 separate plots. The
figure on yield per acre are tabulated below:

Yields

FertilizersPlots A B C D Total

Nitrogen 8 4 8 O 24
Potash 7.8 .6 9 28
Phosphates B. 5 10 9 32

Total 21 15 24 24 84

Find out if parts are materially different in fertility, as also if three
fertilizers make any materials difference in yields.

| 14. (a) (i) A random sample of 700 units from a large consignment showed
’ that 200 were damaged. Find (1) 95% (2) 99% confidence limits for
the proportion of damaged units in the consignment.

(i) Fit a linear trend to the following data by the least squared method.
Verify that Y(y -y,)=0, where y,is the corresponding trend value

of y.
Year : 1990 1992 1994 1996 1998

Production :
18 21 23 27 28
(in thousand units)

Also estimate the production for the year 1999.

Or
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Fit a trend function Y = A.B* to the following data :

y: 16 45 13.8 402 1250

Obtain the maximum likelihood estimate € in f(x,0)=(1+0)x0,
O<x <1 Based on an independent sample of size n. Examine
whether this estimate is sufficient for 0.

An inspection of 10 samples of size 400 each from 10 lots revealed
the following number of defectives units.

Sample no : 1003 466 7T 8.9 10

No.of defectives: 17 15 14 26 9 4 19 12 9 15

(i)

(b) )

Sample no :

Calculate the control limits for the number of defective units. Plot
the control limits and the observations and State Whether the

process is under control or not.

Twenty pieces of cloth out of different rolls contained respectively
145925, 46,7640 2 L,3and8 imperfections. Ascertain
whether the process is in a State of statistical control by drawing
the control chart.

Or

Draw the control for defectives for the following data. What do you
refer the chart?

4 2 3 4 5 6 7 8 9 10

No. Inspected : 200 150 300 150 100 200 250 200 200 150

No. of defectives: 5 6 8 4 3 6 8 6 6 7
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[image: image6.jpg](ii) Given below the values of Sample Mean (%) and the Rang (R) for 10
samples of size 5 each. Draw the Mean and Range charts and
comment on the state of control of the process.

SempleNo: 1 2 3 ¢ & 6 7 8 9 10
ar 43 49 37 44 45 37 51 46 43 47

R 8 8 %8 7 74 .8 B 4 06
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