Code No: 210254

II B.Tech. I-Semester Supplementary Examinations, November-2004

PROBABILITY AND STATISTICS

(Electrical and Electronics Engineering)

Time: 3 hours






    Max Marks: 70

Answer any FIVE Questions

All Questions carry equal marks

---

1. a)
State and prove addition theorem of probability.

b)
A ten digit number is formed using the digits from 0-9, every digit being used only once. Find the probability that the number is divisible by 4.

2. 
In a bolt factory, there are four machines A, B, C and D manufacturing 20%, 15%, 25% and 40% of the total output respectively.  Of their outputs 5%, 4%, 3% and 2% in the same order are defective bolts.  A bolt is chosen at random from the factory’s production and is found defective.  What is the probability that the bolt was manufactured by machine A or machine D?

3. a)
A random variable X has the following probability function:


    x
:
0
1
3
4
5
6
     7

              p(x)
:
0
k
2k
2k
3k
k2
7k2 + k       


(i) Find the value of k   (ii) Evaluate  P( X < 6 ),  P( X ( 6 ) (iii) P( 0 < X < 5 ).

    b)
Prove that Normal Distribution is a limiting form of Binomial distribution.

4. a)
Define sampling distribution and its standard error. Explain the terms 'Parameter' and 'Statistic'.







   b)
A population consists of the four numbers 3,7,11 and 15. Consider all possible samples of size two that can be drawn with replacement from this population. Find (a) the population mean (b) the population standard deviation (c) the mean of the sampling distribution of means and (d) the standard deviation of the sampling distribution of means.

5. a)
The length of life of brand X light bulbs is assumed to be N(μx, 784). The length of life of brand Y light bulbs is assumed to be N(μy 627) and independent of that of X. If a random sample of n =56 brand X light bulbs yielded a mean of 
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= 937.4 hours and a random sample of size m =57 brand Y light bulbs yielded a mean of 
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= 988.9 hours, find a 90% confidence interval for μx–μy.

b)
Let X1, X2,..., Xs be a random sample of SAT mathematics scores, assumed to be N(μx,  σ2), and let Y1, Y2,... ,Ys be an independent random sample of SAT verbal scores, assumed to be N (μ y, σ2).  If the following data are observed, find a 90% confidence interval

for- μx- μy:

X1 = 644   X2 = 493   X3 = 532   X4 = 462   X5= 565 Y1= 623   Y2 = 472  Y3= 492  Y4= 661  Y5= 540 Y6= 502  Y7 = 549   Y8= 518.

Contd…2

Code No: 210254



.2.




OR

6. a)
It is desired to test the hypothesis μ0 = 40 against the alternative hypothesis   μ1 = 42 on the basis of a random sample from a normal population with the standard deviation σ = 4. If the probability of a Type 1 error is to be 0.05 and the probability of a Type II error is to be 0.24, find the required size of the sample.

b)
The diameter of rotor shafts in a lot has a mean of 0.249 inch and a standard deviation of 0.003 inch. The inner diameters of bearings in another lot have a mean of 0.255 inch and a standard deviation of 0.002 inch. (i) What are the mean and the standard deviation of the clearances between shafts and bearings selected from these lots? (ii) If a shaft and a bearing are selected at random, what is the probability that the shaft will not fit inside the bearing? (Assume that both dimensions are normally distributed).

7. a)
Fit a least square straight line to the following data

	x
	2
	7
	9
	1
	5
	12

	y
	13
	21
	23
	14
	15
	21


     b)
Fit a least square quadratic curve to the following data.

	x
	1
	2
	3
	4

	y
	1.7
	1.8
	2.3
	3.2


8. 
In a certain paired data n=18 and r = 0.44 test the null hypotheris e= 0.30 against e>0.30 at 0.01 level of significance.
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