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1.
A bag contains 6 white and 9 black balls.  Four balls are drawn at a time.  Find the probability for the first draw to give 4 white and the second to give 4 black balls, when the balls are not replaced before the second draw.
2.(a)
 Define Poisson distribution. Find its mean and variance.

(b)
 Out of 2000 families with 4 children each, how many would you expect to have (i) at least one boy (ii) exactly two boys (iii) no girls.

3.(a)
 The probability curve of a random variable is f(x) = e-x ; 0 ( x ( ( . Find the mean and the  
variance.

(b)
 The height measurement of 600 adult males are arranged in ascending order and it is observed that 180th and 450th entries are 64.2'' and 67.8'' respectively.   Assuming that the sample of height is drawn from a normal population, estimate the mean and S.D of the distribution.

4.(a)
The mean voltage of a battery is 15 volts and the standard deviation is 0.2 volts. What is the probability that four such batteries connected in series will have a combined voltage of 60.8 or more volts.






(b)
It is found that the lifetimes of television tubes manufactured by a company have   a mean of 2000 hours and a standard deviation of 60 hours. If 10 tubes are selected at random find the probability that the sample standard deviation will


(i)
Not exceed 50 hours

         (ii)
Lie between 50 and 70 hrs.



5.(a)
 A coin is tossed 960 times and it falls with head upwards 184 times. Is the coin biased?

(b)
 A die is thrown 9000 times and a throw of 3 or 4 observed 3240 times. Show that the die cannot be regarded as an unbiased one.

6.(a)
 A random sample of 6 steel beams has a mean compressive strength of 58,392 psi (pounds per square inch) with a standard deviation of 648 psi. Use this information and level of significance α = 0.05 to test whether the true average compressive strength of the steel from which this sample came is 58,000 psi.

   (b)
 Measurements of the fat content of two kinds of ice cream, Brand A and Brand B, yielded the following sample data: 
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	Brand A (%)
	13.5
	14
	13.6
	12.9
	13

	Brand B (%)
	12.9
	13
	12.4
	13.5
	12.7


Test the null hypothesis μ1  = μ2 (where μ1 and μ2 are the respective true average fat contents of the two kinds of ice cream) against the alternative hypothesis       μ1≠ μ2 at the level of significance α =0.05.



7.(a)
 Using least square method, fit a second degree polynomial.  Estimate y at x=0.65.


	x
	0
	1
	2
	3
	4
	5
	6
	7
	8

	y
	12.0
	10.5
	10.0
	8.0
	7.0
	8.0
	7.5
	8.5
	9.0


   (b)
 A chemical company, wishing to study the effect of extraction time on the efficiency of an extraction, obtained the data shown in the following table

	Extracting time x
	27
	45
	41
	19
	35
	39
	19


	49
	15
	31

	Extraction Efficiency y
	57
	64
	80
	46
	62
	72
	52


	77
	57
	68





Fit a straight line to the form y = a + b x

8.(a)
 Determine rank correlation for the following data which shows the marks obtained in two Quizes in Mathematics.

	Marks in It Quiz (x) :
	6
	5
	8
	8
	7
	9
	10
	4
	9
	7

	 Marks in Iind Quiz (y) :
	8
	7
	7
	10
	5
	8
	10
	6
	8
	6


   (b)
 Determine 95% confidence limits and the confidence internals for a correlation coefficient which is compared to be 0.60 from a sample of 28.

                                                             @&@&@

Code No: NR-311801

III-B.Tech. I-Semester Supplementary Examinations, May/June, 2004
PROBABILITY AND STATISTICS

(Metallurgy and Material Technology)                                               

Time: 3 Hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

                                                                    ---
1.
A boy contains 6 white and 9 black balls.  Four balls are drawn at a time.  Find the probability for the first draw to give 4 white and the second to give 4 black balls, when the balls are not replaced before the second draw.
2.(a)
 Prove that under suitable conditions to be stated, the binomial distribution tends to a Poisson distribution.

(b)
 Six dice are thrown 729 times. How many times do you expect at least 3 dice to show a five or six?

3.a) 
Find the mean and standard deviation of a normal distribution in which 7% of the items one under 35 and 89% are under 63.

b) 
The number of e-mails received by a computer is at the rate of two per 3 minutes.  Determine the probability that five or more e-mails are received in duration of 9 minutes.

4.(a)
A manufacturer of fuses claims that with a 20% overload, the fuses will blow in 12-40 minutes on the average. To test this claim, a sample of 20 of the fuses was subjected to a 20% overload and the times it took them to blow had a mean of 10.63 minutes and a standard deviation of 2.48 minutes. If it can be assumed that the data constitute a random sample from a normal population, do they tend to support or refute the manufacturers claim?





   (b)
A random sample of size n = 36 is taken from an infinite population with the mean ( =63 and the variance (2 = 81. What can we assert about the probability of getting a sample mean greater than 66.75 using central limit theorem.
5.(a)
a) In a batch chemical process, two catalysts are being compared for their effect on the output of the process reaction. A sample of 12 batches was prepared using catalyst 1 and a sample of 10 batches was obtained using catalyst 2. The 12 batches for which catalyst 1 was used gave an average yield of 85 with a sample standard deviation of 4, and the second sample gave an average of 81 and a sample standard deviation of 5. Find a 90% confidence interval for the difference be​tween the population means, assuming that the popu​lations are approximately normally distributed with equal variances.
(b)
 A coin is tossed 10,000 times and it turns up head 5195 times. Dis​cuss whether the coin may be regarded as unbiased one?
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6.(a)
 From each of the two consignments of apples, a sample of size 200 is drawn, and the number of rotten apples counted. Test whether the proportion of rotten apples in the two consignments significantly different or not given that 

	Consignment
	Sample Size
	Number of rotten apples

	Sample from Consignment A
	200
	44

	Sample from Consignment B
	200
	30


(b)
 Tests are made on the proportion of defective castings produced by five different molds. If there were 14 defectives among 100 castings made with mold-I, 33 defectives among 200 castings made with mold-II, 21 defectives among 180 castings made with mold-III, 17 defectives among 120 castings made with mold-IV, and 25 defectives among 150 castings made with mold-V test (at the 0.05 level of significance) whether the true proportion of defectives is the same for each mold.       

            






7.
Fit a power function of the form y = axb to the following data and estimate y at x=12.

	Price x
	20
	16
	10
	11
	14

	Demand y
	22
	41
	120
	89
	56


8.
Three judges A, B, C give the following ranks.  Find which pair of judges have a common approach.

	A :
	1
	6
	5
	10
	3
	2
	4
	9
	7
	8

	B:
	3
	5
	8
	4
	7
	10
	2
	1
	6
	9

	C:
	6
	4
	9
	8
	1
	2
	3
	10
	5
	7
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1.
The probability that a regularly scheduled flight departs on time is     P(D) = 0.83, the probability that it arrives on time is P(A) = 0.82 and the probability that it departs and arrives on time is P(D
[image: image1.wmf]I

A) = 0,78.  Find the probability that a plane 

(i)
arrives on time given that it departed on time and 

(ii)
Departed on time given that it has arrived on time.
2.(a)
 The probability  of man hitting a target is 1/3. How many times must be fired so that the probability of hitting the target at least once in more than 90%.

(b)
 Show that the central moments of Poisson distribution satisfy the recurrence relation (r-1 = ([r(r-1 + d(r  / d( ];  r (1.

3.
a) Suppose X be a continuous random variable with probability density defined by




    k(1-x2),   0 <x<1



f(x) = 




              0,    elsewhere.



Find (i) k 
(ii) P(0.1<x < 0.2)
(iii) P(x > 0.5)
(iv) P(0.4 < x < 0.6)

b) Find the mean and variance of a uniform distribution.  Determine its cumulative distribution function.

4.(a)
A random sample of size 25 from a normal population has the mean 
[image: image2.wmf]-

x

. = 47.5 and the standard deviation s = 8.4. Does this information tend to support or refute the claim that the mean of the population is  µ = 42.1




(b)
A process for making certain bearings is under control if the diameters of the bearings have a mean of 0.500 ems. What can we say about this process if a sample of 10 of these bearings has a mean diameter of 0.5060 cm and a standard error of 0.0040 cm.

5.a)     The S.D of the height of all students in Madras University is 4". Two samples are taken. The S.D of the height of 100 B.SC. A student is 3.5" and the height of 100 B.A. Students is 4.5". Test the significance of the difference of S.D of the samples.

b)      In a survey of incomes of two classes of workers of two random sam​ples gave the following details. Examine whether the difference between (i) means and          (ii) the s.d are significant.
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	Sample

	Size

	Mean Annual income in R.s.

	Standard deviation in R.S


	I

	100

	582

	24


	II

	100

	546

	28



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.(a)
 Estimate y at x=25 given that N=33 (xi = 1104, (yi = 1124, (xi yi = 41355,     (xi2 = 41086.

   (b)
 Determine a 95% confidence interval for (, (.

   (c)
 Test the hypothesis ( = 1.0 against ( < 1.0

(d)
 Test the hypothesis that ( = 0 against ( ( 0 at 0.05 level of significance





8.
Find the rank of the following data

	x :
	11.1
	10.3
	12.0
	15.1
	13.7
	18.5
	17.3
	14.2
	14.8
	15.3

	 y :
	10.9
	14.2
	13.8
	21.8
	13.2
	21.1
	16.4
	19.3
	17.4
	19.0
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1.
A student is to appear for two tests. He is told that his chances of winning Test -I is 0.5,loosing Test -II is 0.3  and loosing both the test is 0.2 .Find the probability that the student will win Test -II ,when he has already won   Test- I.

2.(a)
 If on the average rain falls on ten days in every thirty, find the probability (i) that rain falls on at 
least three days in a given week, (ii) that first three days of a given week will be dry and the remaining wet.

(b)
 State the postulates of Poisson process and show that the Poisson process satisfies the differential equation Pn((t)  =  -(Pn(t) + (Pn-1 (t) ; n  ( 1.

3.
a) (i)   Find the value of  P (-t0.025 < T < t0.05) 


    (ii)   Find ‘k’ such that P (k < T< -1.761) = 0.045

b) A die is tossed 180 times with the following results

  

x        1     2     3     4    5     6

-----------------------------------




f         28  36   36  30  27   23

  
Fit a binomial distribution.

4.(a)
A sample of size 16 is taken from a normal population with mean unity and variance 1.52. Find the probability that the sample mean is negative. 


(b)
Find K of P (S2> k) = 0.05 where S2 is the variance of a sample of size 10 taken   from a normal population with standard deviation 2.



5.(a) 
Test runs with 6 models of an experimental engine showed that they operated for 24,28,21,23,32, and 22 minutes with a gallon of a certain kind of fuel. If the prob​ability of a Type I error is to be at most 0.01, is this evidence against a hypothesis that on the average this kind of engine will operate for at least 29 minutes per gal​lon with this kind of fuel? Assume normality.

(b)
 Five measurements of the tar content of a certain kind of cigarette yielded 14.5, 14.2,14.4,14.3, and 14.6 mg per cigarette. Show that the difference between the mean of this sample, x = 14.4, and the average tar claimed by the manufacturer, μ= 14.0, is significant at α = 0.05. Assume normality.
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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.
Estimate y at x=2.25 by fitting an indifference curve of the form xy=Ax + B to the following data.

	x
	1
	2
	3
	4

	 y
	3
	1.5
	6
	7.5


8.
In a paired data for x, y with N=25, (x = 127, (y = 100, (x2 = 760, (y2 = 449, (xy = 500, it was found later that two pairs of correct values.
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Determine the coefficient of correlation for the correct data.
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