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II-B.Tech. I-Semester Supplementary Examinations June 2003

PROBABILITY AND STATISTICS
(Electrical and Electronics Engineering) 

 Time: 3 hours






     Max. Marks: 70
Answer any Five questions

All questions carry equal marks

- - -

1.a)
Define Sample space, Event, Conditional probability.

   b)
State and prove multiplicative law of probability.

   c)
State Baye’s theorem.

   d)
There are three boxes. Box I has 10 light bulbs of which 4 are defective, Box II has 6 light bulbs of which 2 are defective, Box III has 8 light bulbs of which 3 are defective. A defective bulb is selected at random from these boxes, what is the probability of it.

2.a)
Define discrete random variable.
   b)
Prove the following for binomial distribution


(i)   Mean of binomial distribution = np.


(ii)  Variance of binomial distribution = npq.

   c)
The mean and standard deviation of the marks obtained by 1000 students in an examination are respectively 34.4 and 16.5. Assuming the normality of the distribution, find the approximate number of students expected to obtain marks between 30 and 60.
3.a)
Define random sample finite population, random sample infinite population.

   b)
Write the formula for 
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 (known).
   c)
State central limit theorem.

   d)
The Chi-Square distribution with 4 degrees of freedom is given by 
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Find the probability that the variance of a random sample of size 5 from a normal population with 
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 will exceed 180.

4.a)
In six determinations of the melting point of tin, a chemist obtained a mean of 232.26 degrees Celsius with a standard deviation of 0.14 degree. If he uses this mean as the actual melting point of tin. What can the chemist assert with 98% confidence about the maximum error 
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   b)
Explain Bayesian estimate.
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OR

   c)
i) 
Write formula for statistic for analysis of rxc table.

ii)
Samples of three kinds of materials, subject to extreme temperature changes, produced the results shown in the following table.

	

	
	
	
	total

	
	Material A
	Material B
	Material  C
	

	Crumbled
	41
	27
	22
	90

	Remained intact
	79
	53
	78
	210

	
	120
	80
	100
	300



Use the 0.05 level of significance to test whether, under the standard conditions the probability of crumbling is the same for the three binds of materials.
5.a)
Explain method of least squares and prove the normal equations
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for y = a + bx.

   b)
Write formula for confidence limits for regression coefficients, confidence limits for ( + (xo.
   c)
The following are data on the number of twists required to break a certain kind of forged alloy bar and the percentages of two alloying elements present in the metal.

	Number of

Twists

y
	Percent of

element  A

x1


	Percent of

element  B

x2

	41
	1
	5

	49
	2
	5

	69
	3
	5

	65
	4
	5

	40
	1
	10

	50
	2
	10

	58
	3
	10

	57
	4
	10

	31
	1
	15

	36
	2
	15

	44
	3
	15

	57
	4
	15

	19
	1
	20

	31
	2
	20

	33
	3
	20

	43
	4
	20
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OR

Fit a least-square regression plane and use its equation to estimate the number of twists required to break one of bars when x1 = 2.5  and x2 = 12.
6.a)
Write a short notes on mathematical expectation and decision making.

   b)
A fair coin is tossed until a head or five tails occurs. Find the expected number E of tosses of the coin.

   c)
When we sample from an infinite population. What happens to the standard error of the mean if the sample size is


i)
Increased from 5 to 200


ii)
Increased from 400 to 900


iii)
Decreased from 225 to 25


iv)
Decreased from 600 to 40?

7.a)
Calculate the correlation coefficient for the following heights (in inches) of fathers (X) and their sons (Y)

	X:
	65
	66
	67
	67
	68
	69
	70
	72

	Y:
	67
	68
	65
	68
	72
	72
	69
	71


   b)
A major truck stop has kept estensive records on various transactions with its customers. If a random sample of n=18 of these records shows average sales of 63.84 gallons of diesel fuel with a standard deviation of 2.75 gallons and we use 
[image: image7.wmf]84

,

63

=

x

 as estimate of the truck stops mean sales of diesel per customer, what can we say with 99% confidence about the maximum error?

8.
Answer any Two of the following:

   a)
If a card is drawn from a well-shuffeled deck of 52 playing cards, what is the probability of drawing.

(i)  A king
(ii) A 3, 4, 5 or 6
(iii)  A black card
(iv) A red ace or a black queen.

   b)
The probability of a man hitting a target is 1/4.

(i)   If he fires 7 times, what is the probability p of his hitting the target at least 

       twice?


(ii)  How many times must he fire so that the probability of his hitting the target at 
  
       least once is greater than 2/3.
   c)
The F-distribution with 4 and 4 degrees of freedom is given by
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If random sample of sin 5 are taken from two normal populations having the same variance. Find the probability that the ratio of the larger to the smaller sample variance will exceed 3.
   d)
Define correlation, multiple regression, curvilinear regression.

***     ***     ***
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