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Max. Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - - -

1.a)
State Axioms of probability.
   b)
If A and B are any two events, then prove that 


P(AUB) = P(A) + P(B)−P(AYB)

   c)
If BCA, then prove that P(b) ≤ P(A)

2.
A problem in mechanics is given to three students A,B and C whose chances of solving it are 
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 respectively.  What is the probability that the problem will be solved?

3.a) 
From a lot of  10 items containing  3  defective , a sample of 4 items is drawn at random.  Let the random variable X denote the number of defective items in the sample. If the sample is drawn without replecement (i)Find the probability distribution of X (ii) Find P(X ( 1) and  P(0 < X < 2).

   b) 
Define nornal distribution.  Find its mean and variance.

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)   
Define point estimation, interval estimation and Baysian estimations with suitable examples.

b) 
The average zinc contrition recovered from a sample of zinc measurements in 36 different locations is found to be 2.6  grams per milliliter. Find the 95% and 99% confidence intervals for the mean zinc concentration in the river. Assume that the population standard deviation is 0.3. And how large sample is required if we want to be 95% confident that out estimate of   μ is off by less than 0.05?
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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: 


	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
[image: image2.wmf]¹

 μ2 at the level of significance α =0.05.


7.a) 
Discuss the method of least squares.
   b) 
Fit a least square straight line for the following data

	x
	1
	2
	3
	4
	5
	6

	y
	6
	4
	3
	5
	4
	2


8.
Find y when x1 = 10 and x2 = 6 from the least square regress equation of y on x1 and x2 for the following data.

	x
	90
	72
	54
	42
	30
	12

	x1
	3
	5
	6
	8
	12
	14

	y2
	16
	10
	7
	4
	3
	2
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1.a)
Define finite probability space.
b)
Two men m1 and m2 and three women w1, w2 and w3 are in a chess tournament. Those of the same sex have equal probability of winning, but each man is twice as likely to win as any woman.

(i) Find the probability that a woman wins the tournament 

(ii)
If m1 and w1 are named, find the probability that are of them wins the tournament.
2.
Three machines M1, M2 and M3 produce identical items, If their respective output 5%, 4% and 3% of items are faulty.  On a certain day, M1 has produced 25% of the total output, M2 has produced 30% and M3 the remainder.  An item selected at random is found to be faulty.  What one the chances that it was produced by the machine with the higher output.

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



x
:
-2
-1
0
1
2
3



p(x)
:
0.1
k
0.2
2k
0.3
k



Find the value of k and the mean and variance of x.

b) 
Show that for the normal distribution (2r+1 =  0                ,  (r =  0,1,2,...).

                                                                              (2r    = 1.3.5... (2r-1)(2r , (r =  0,1,2,....).

4.a)
Explain the terms "sampling distribution of means" and" sampling distribution of variances"










b)
A population consists of the numbers 2,3,6,8,11. Consider all possible samples of size two which can be drawn without replacement from this population. Obtain (a) the mean of the population (b) the standard deviation of the population (c) the mean of the sampling distribution of means (d) the standard error of means.
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5. 
The heights of a random sample of 50 college students showed a mean of 174.5 centimeters and a standard deviation of 6.9 centimeters.

a)  Construct a 90% confidence interval for the mean height of all collage students.

b)  What can we assert with 98% confidence about the possible size of our error if we estimate the mean height of all collage students to be 174.5 centimeters?

c)  A Geiger counter was set up in the physics laboratory to record the number of alpha particle emission of carbon-14 in half a second. Ten observations yielded the following data:
4, 6, 9, 6, 10, 11, 6, 3, 7, 10. Give the value of an unbiased estimate for λ, the mean number of counts per half-second, assuming that these are observations of a Poisson random variable.

6.a) 
Inspecting ceramic tiles prior to their shipment, a quality control engineer detects 2, 3, 6, 0, 4, and 9 defectives in six cartons, each containing 144 tiles, What can we assert with a probability of 0.99 about the possible size of his error, if he uses the mean of this sample to estimate the true average number of defective tiles per carton?








   b)
An Oceanographer wants to check whether the average depth of the ocean in a certain region is 57.4 fathoms, as had previously been recorded. What can he conclude at the level of significance α  = 0.05 if soundings taken at 40 random locations in the given region yielded a mean of 59.1 fathoms with a standard deviation of 5.2 fathoms?

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.
Fit a regression plane of y on x1 and x2 given 
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1.a)
Define finite equi-probable space.
b)
Two cards are selected at random from 10 cards numbered 1 to 10.  Find the probability p that the sum is odd if

(i) The two cards are drawn together.

(ii) The two cards are drawn one after the other without replacement

(iii)
The two cards are drawn are after the other with replacement.
2.
In a certain assembly plant, three machines B1, B2 and B3 make 30%, 45% and 25% respectively, of the products.  It is known from the past experience that 2%, 3% and 2% of the products made by each machine, respectively, are defective. Now, suppose that a finished product is randomly selected and found to be defective; what is probability that it was made by machine B3.

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


x
:
0
1
2
3
4
5
6
7
8


p(x)
:
a
3a
5a
7a
9a
11a
13a
15a
17a


(i) Determine the value of a   (ii) Find  p(x< 3), p(x ( 3) and p(0 < x < 5).

b)
X is normally distributed and mean of X is 12 and S.D is 4.  Find the probability of the following

       
(i) X ( 20, (ii) 0 ( X ( 12.

4.a)
Let x equal the weight of the soaps in a box. Assume that the distribution of x is N (6.05,0.0004)

i) Find P (x < 6.017)

ii) Let 
[image: image10.wmf]-

x

be the sample mean of the 9 boxes selected at random from the production line. Find    P (
[image: image11.wmf]-

x

 < 6.035)






b)
Find constants a and b such that P (a < S2 < b) = 0.90 where S2 is the sample variance for a sample of size 25 from a population N (147,122).
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5.
 Let X equals the weight in grams of a 52-gram snack pack of candies. Assume that the distribution of X is N(μ, 4).  A random sample of n = 10 observations of X yielded the following data: 

55.95   56.54  57.58  55.13  57.48  56.06  59.93  58.30  52.57  58.46.

a) Give a point estimate for μ.

b) Find the endpoints for a 95% confidence interval for μ.

c) Based on these very limited data, what is the probability that an individual snack pack selected at random is filled with less than 52 grams of candy.

d) Find confidence intervals for 99% and 80% of μ.

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) 
Predict y at x=5 by fitting a least squares straight line to the following data:

	x
	2
	4
	6
	8
	10
	12

	y
	1.8
	1.5
	1.4
	1.1
	1.1
	0.9


   b) 
Construct a 95% confidence internal for (
   c) 
Test null hypotheris ( = -0.12 against ( > -0.12 at 0.01 level of significance.

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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1.a)
Two cards are selected at random from 10 cards numbered 1 to 10.  Find the probability p that the sum is odd if

(i) The two cards are drawn together.

(ii) The two cards are drawn one after the other without replacement

(iii)
The two cards are drawn are after the other with replacement.
b)
Three light bulbs are chosen at random from 15 bulbs of which 5 are defective.  Find the probability p that 

(i) None is defective.

(ii) Exactly one is defective.

(iii)
At least one is defective.
2.
An engineering firm is faced with the task of preparing a proposal for a research contract.  The cost of preparing the proposal is Rs.5,000 and the probabilities for potential gross profits of Rs.50,000, Rs.30,000 Rs.10,000, or Rs. 0 are 0.20, 0.50, 0.20 and 0.10 provided that the proposal is accepted.  If the probability is 0.3 that the firm’s proposal will be accepted what is the expected net profit.

3.a) 
The amount of bread  ( in hundreds of pounds)  X that a certain bakery is able to sell in a day is found to be a random variable,  whose density function is given by


f(x) = Ax            for 0 ( x < 5


       = A(10 - x)  for  5 (x < 10


       = 0,              otherwise.

Find the value of  A  such  that  f(x) is a probability density function. What is the probability that the number of pounds of  bread that  will be sold tomorrow is 

(i) more than 500 pounds  (ii) between 250 and  750 pounds.

b) 
Derive normal distribution as limiting case of binomial distribution, clearly stating the conditions involved.

4.a)
Let x equal the force required to pull a stud out of a window that is to be inserted into an automobile. Assume that the distribution of x is N (147.8,12.32)
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             (i) Find P (x < 163.3)

(ii) If 
[image: image12.wmf]-

x

 is the mean and S2 is the variance of a random sample of size n = 25 from this distribution of x, determine P (
[image: image13.wmf]-

x

 < 150.9)





   b)
A random sample of size n from a N (µ,100) distribution has a mean 
[image: image14.wmf]-

x

. Find n such that P (µ-5 < 
[image: image15.wmf]-

x

 < µ + 5) = 0.954

5.a) 
60 new entrants in a given university are found to have a mean weight of 68.6 kgs and 50 seniors have a mean weight of 69.51 kgs. Is the evidence conclusive that mean weight of the seniors is greater than that of the new entrants? Assume the s.d. of the weights to be 2.48 kgs.

b)  
Given the following data. Test whether the means of the samples are significantly different.

Sample Size Mean

I     50   140

II     60    150

S.D. of the population = 10.

c) 
The means of simple samples of 1000 and 2000 are 67.5 and 68.8 inches respectively. Can the samples be regarded as drawn from the same population of s.d 2.5 inches.

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) 
Fit a least square curve of the form y = ao + a2x2 for the following data

	x
	1
	2.5
	3.5
	4.0

	y
	3.8
	15.0
	26.0
	33.0
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b)
Give

	x
	30
	70
	140
	270
	530
	1,010
	2,500
	5,020

	y
	1
	5
	10
	25
	50
	100
	250
	500


Fit a straight line to these data by the method of least squares.  Also find 95% confidence interval for (.

8.
For the following data determine (a) least square regression line of y on x (b) y(3)   (c) least square regression line of x mg (d) x(y).

	x
	6
	5
	8
	8
	7
	6
	10
	4
	9
	7

	y
	8
	7
	7
	10
	5
	8
	10
	6
	8
	6
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