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II-B.Tech. II-Semester Supplementary Examinations, April/May-2004

PROBABILITY AND STATISTICS

(Common to Civil Engineering, Mechanical Engineering, Production Engineering, Computer Science Engineering, Chemical Engineering, Computer Science and Information Technology, Mechatronics)

Time: 3 Hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

---

1.a)
A and B throw alternately with a pair of dice. One who first throws a total of nine wins. What are their respective chances of winning if A starts the game?

b)
Three boxes, practically indistinguishable in appearance have two drawers each. Box 1 contains a gold coin in one and silver coin in the other drawer, Box 2 contains a gold coin in each drawer and Box 3 contains a silver coin in each drawer. One box is chosen at random and one of its drawers is opened at random and a gold coin is found. What is the probability that the other drawer contains a coin of silver?    

2.a)
Show that the central moments of the binomial distribution satisfy the relation 


(r+1 = pq[nr (r-1 + d(r  / dp ].

   b)
If  X is normally distributed with mean 8 and S.D 4, find 

(i) P(5 ( X ( 10) 
(ii) P(10 ( X ( 15) 
(iii) P(X ( 15).

3.a)
A continuous random variable X has a pdf given by f(x) =  k x e-(x ; x ( 0,( > 0

                                                                                                       =  0, otherwise.  


Determine the constant k, obtain the mean and variance of X.

b)
Ten coins are thrown simultaneously.  Find the probability of getting at least seven heads. 

4.a)
Find the maximum difference that we can expect with probability 0.95 between the means of samples of sizes 10 & 12 from a normal population if their standard deviations are found to be 2 and 3 respectively.





b)
If two independent random samples of sizes n1 = 9 and n2 = 16 are taken from a normal population, what is the probability that the variance of the first sample will be at least 4 times as large as the variance of the second sample.
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5.a)
Independent random samples of the heights of adult males living in two countries yielded the following results: n = 12, ~x = 65.7 inches, sx = 4 inches and m = 15,  ~ y = 68.2 inches, Sy = 3 inches.  Find an approximate 98% confidence interval for the difference μx - μy of the means of the populations of heights.  Assume that σ2x -σ2y.
    b) 
Let X and Y equal, respectively, the blood volumes in milliliters for a male who is a paraplegic and participates in vigorous physical activities and a male who is able-bodied and participates in normal activities. Assume that X is N (μx , σ2 x ) and Y is N(μy, σ2 y  ) respectively. Using the following n = 7 observations of X:
1612    1352    1456    1222    1560    1456    1924 and m = 10 observations of Y:
1082  1300  1092  1040   910 1248  1092  1040  1092  1288

i)
Give a point estimate for  μx - μy   

ii)
Find a 95% confidence interval for μx - μy. Since the variances σ2 x  and σ2 y. might not be equal, use Welch's T 
6.a)
In an air pollution study, the following amounts of suspended benzene soluble organic matter (in micrograms per cubic meter) were obtained at an experiment station for eight different samples of air: 2.2, 1.8, 3.1, 2.0, 2.4, 2.0, 2.1 and 1.2. Construct a 0.95 confidence interval for the corresponding true mean. 

   b)
A paint manufacturer claims that the average drying time of his new “fast-drying” paint is 20 minutes, and that a government agency wants to test the validity of this claim. Suppose, furthermore, that 36 boards painted, respectively, with paint from 36 different one-gallon cans of this paint dried on the average in 20.75 minutes.  Is this sufficient evidence to take appropriate action against the paint manufacturer? Justify.







7.
Fit an exponential curve of the y= AeBX for the following data.

	x
	1
	2
	3
	4

	 y
	7
	11
	17
	27


8.
Determine the least square regression line of (a) y on x (b) x on y (c) Find r using the regression coeffects (d) Find y(8)  (e) Find x(16).

	x :
	12
	10
	14
	11
	12
	9

	y :
	18
	17
	23
	19
	20
	15
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