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MATHEMATICS

 (Metallurgy and Material Technology)
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Max. Marks: 70

Answer any FIVE Questions

All Questions carry equal marks
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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
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 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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