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Max. Marks: 80

Answer any FIVE Questions

All questions carry equal marks

---

1.a) 
For any three arbitrary events A, B, C,  prove that                              

        
 P(AÙ B Ù C) = P( A) +P(B)+ P(C)-P(A 
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   b)
In a certain town 40% have brown hair, 25% have brown eyes and 15% have both brown hair and brown eyes. A person is selected at random from the town.

i) If he has brown hair, what is the probability that he has brown eyes also, ii) If he has brown eyes, determine the probability that he does not have brown hair.

2.a)
A fair coin is tossed until a head or fire tails occurs.  Find the expected number of tosses of the coin.

   b)
Derive the mean and variance of the Binomial distribution.

3.a)
Define Poisson distribution and find its variance and the mean.                          

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

4.
Calculate the standard deviation of sampling distribution of means for the population 16, 4, 12, 8, 24 ,20 by drawing samples of size two without replacement. 


(i)
mean of the population
(ii)
standard deviation of population



(iii)
the mean of sampling distribution of means 


(iv)
standard deviation of standard deviation mean.

5.a)
What is the maximum error can one expect to make with probability 0.90 when using the mean of a random sample of size n = 64 to estimate the mean of a population with (2 = 2.56?

  b)
A sample of 10 cam shafts intended for use in gasoline engines has an average eccentricity of 1.02 and a standard deviation of 0.044 inch. Assuming the data may be treated a random sample from a normal population, determine a 95% confidence interval for the actual mean eccentricity of the cam shaft?

   c)
If 26 of 200 Brand A tires fail to last 20,000 miles, whereas the corresponding figures for 200 tires each of B,C, and D are 23, 15, and 32, use the 0.05 level of significance to test the null hypothesis that there is no difference in the quality of four kinds of tires with regard to their durability.
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6.a)
A firm manufacturing rivets wants to limit variation in their length as much as possible. The lengths (in cms.) of 10 rivits manufactured by a new process are


2.15
1.99
2.05
2.12
2.17


2.01
1.98
2.03
2.25
1.93



Examine whether the new process can be considered superior to the old if the old population has standard deviation 0.145 cm.? 

b)
The following are the average weekly losses of worker hours due to accidents in 10 industrial plants before and after a certain safety programme was put into operation:


Before: 45
73
46
124
33
57
83
34
26
17



 36
60
44
119
35
51
77
29
24
11

Test whether the safety programme is effective in reducing the number of accidents at the level of significance of 0.05?

7.a)
The following data is about 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)
41
49
69
65
40
50
58
57
31

  b)
Percentage


element A (x1)  1
2
3
4
1
2
3
4
1


element B (x2)
  5
5
5
5
10
10
10
10
15


Fit a least squares regression plane and use its equation to estimate the number of twists required to break one of the bars when x1 = 2.5 and x2 = 12.

8.a)
The regression equations of two variables x and y are x = 0.7 y + 5.2,  y = 0.3x + 2.8.  Find the means of the variables and the coefficient of correlation between them

   b)
Consider the following data:



x
-4
-3
-2
-1
0
1
2
3
4



y
0.1
2.5
3.4
3.9
4.1
3.8
3.5
2.8
0.3


Find the correlation coefficient  ‘r’.
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1.a)
If 4 tickets are drawn from tickets numbered 1 to 30 inclusive, determine the probability that the tickets marked 1 and 2 are among the four of them.                 

   b)
Suppose colored balls are distributed in three indistinguishable boxes as follows: 

                                                   Box I     Box II      Box  III

                                  Red               2           4                  3

                               White               3           1                  4

                                 Blue               5           3                  3 

A box is selected at random from which a ball is selected at a random.  What is the probability that the ball is colored   (i) red        ii)  blue.                            

2.a)
Probability density function of a random variable X = 1/2 Sin x in 0 
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= 0 else where.

b)
Find the mean, mode and median for the distribution and also find the probability between 0 and 
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3.a)
Show that the mean and variance of a Poisson distribution are equal.          

b)
Determine the minimum mark a student should get in order to receive an A grade if the top 10% of the students are awarded A grades in an examination where the mean mark is 72 and standard deviation is 9.

4.a)
What is the probability that X will be between 75 and 78 if a random sample of size 100 taken from an infinite population has mean 76 and variance 256.                               

b)
According to the norms established for a mechanical aptitude test persons who are 18 years old should average 73.2 with a standard deviation 8.6. If 4 randomly selected persons of that age averaged 76.7, test the null hypothesis ( = 73.2 against the alternate hypothesis ( > 73.2 at the 0.01 level of significance?

5.a)
In a random sample of 160 workers exposed to a certain amount of radiation, 24 experienced some ill effects. Construct a 99% confidence interval for the corresponding  ture percrntage. 

 b)
What is the size of a smallest sample required to estimate an unknown proportion to within a maximum error of 0.06 with at least 5% confidence? 

c)
The performance of a computer is observed over a period of 2 years to check the claim that the probability is 0.20 that its downtime will exceed 5 hours in any given week. Testing the null hypothesis P = 0.20 against the alternate hypothesis P 
[image: image8.wmf]¹

 0.20, what can we conclude at the level of significance ( = 0.05, if there were only 11 weeks in which the downtime of the computer exceeded 5 hours?
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6.a)
The following data gives the fields of interest and attitude to religion:

	
	Arts &Commerce
	Science & Engineering
	Total

	Conformist
	109
	51
	160

	Non-Conformist
	23
	17
	  40

	Total
	132
	68
	200


Examine whether the field of interest and attitude to religion are associated.

b)
Assuming tht ( = 20.0, how large a random sample be taken to assert with probability 0.95 that the sample mean will not differ from the true mean by more than 3.0 points?                                              

7.a)
The following data pertain to the number of computer jobs per day and the required CPU time required:



Number of Jobs


           X
1
2
3
4
5


    CPU time


          Y
2
5
4
9
10


Fit a least square line to estimate the mean CPU time and using it estimate the CPU time at x = 3.5.

   b)
Fit a parabola of the form y =ao + a1 x + a2 x2  to the following data:

  
x
1
2
3
4
5
6
7
8
9
10

y
1.28
1.53
1.03
0.81
0.74
0.65
0.87
0.81
1.10
1.03

Fit a parabola by the method of least squares and estimate y at x=7.5.

8.a)
If there are no ties in the ranks then show that the rank correlation is given be 

( = 1 - 
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 where di = rank of xi – rank of yi
b)
For 20 army personnel,  the regression of weight of kidneys (y) on weight of heart (x),  both measured in oz,  is y = 0.399 x + 6.394 and the regression of weight of heart on weight of kidneys is x = 1.212y – 2.461.  Find the correlation coefficient between the two variables and also their means.
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1.a)
Two marbles are drawn in succession from a box containing 10 red, 30 white, 20 blue and 15 orange marbles, with replacement being made after each drawing. Find the probability that  

i) both are white ii)  first is red and second is white.                          


   b)
A businessman goes to hotels X,Y,Z 20%,50%,30% of the time respectively. It is known that 5%,4%,8% of the rooms in X,Y,Z hotels have faulty plumbing. What is the probability that businessman’s room having faulty plumbing is assigned to hotel Z

2.a)
If a random variable has the probability density f(x) = 2 e-2x  for x > 0









= 0 for x 
[image: image10.wmf]0
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Find the probabilities that it will take on a value 

i) between 1 and 3,
ii) greater than 5.

   b)

Let X denote the number of heads in a single toss of 4 fair coins. Determine


i) P(X < 2)         ii) P ( 1  <  x  
[image: image11.wmf]£

 3).

3.a)
Average rate of arrival of persons in a queue is 1.5 per minute. Determine the probability that   (i)   at most 4 persons will arrive in any given minute  ii) at least 5 will arrive during an interval of 2 minutes.                                              

b)
Determine the value of z such that  (i) area to the right of z is 0.2266  ii) area to the left of z is 0.0314.

4.a)
Take 30 slips of paper and label  5 each –4 and 4, four each – 3 and 3, three each –2 and 2 and each-1, 0 and 1, if each slip of the paper has the same probability of being drawn find the probabilities of getting –4, -3, -2, -1, 0, 1, 2, 3, 4 and find the and vaiave of this distribution.






   b)
A sample of 900 members has a mean 3-4cms and S.D 2.61cms. Is this sample has been taken from a large population of mean 3.25cms and S.D 2.61cms.

5.a)
If 80 patients are treated with an antibiotic 59 got cured. Find a 99% confidence limits to the true proportion of cure?

b)
If a random sample of 120 pumps includes 47 required repairs within the first 5 years, test the null hypothesis P = 0.30 against the alternative hypothesis P> 0.30 at 0.05 level of significance?
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6.a)
It is desired to estimate the mean number of hours of continuous use until a certain computer will first require repairs. If it can be assumed that ( 48 hours, how large a sample be needed so that one will be able to assert with 90% confidence that the sample mean is off by at most 10 hours?

b)
Ten bearings made by a certain process have a mean diameter of 0.5060 cm with a standard deviation of 0.0040 cm. Assuming that the data may be looked upon as a random sample from a normal distribution, construct a 95% confidence interval for the actual average diameter of the bearings?

7.a)
The following data pertain to the cosmic ray doses measured at various altitudes:


Altitude


(Feet x)
50
450
780
1200
4400
4800
5300


Dose Rate


(year y )
28
30
32
36
51
58
69



Fit a straight lines y on x and y type to the above data.

   b)
Fit the model y = a0 e-a1x to the data

x:
0
3
4
6
7
8
10
12
14
15

y:
1.746
1.742
1.74
1.722
1.695
1.662
1.59
1.504
1.375
1.25

8.a)
Calculate the correlation coefficient between the heights of fathers and their sons

	Heights of father (x)
	65
	66
	67
	67
	68
	69
	70
	72

	Heights of sons (y)
	67
	68
	65
	68
	72
	72
	69
	71


   b)
The equations of two regression lines obtained in a correlation analysis are 3x+12y=19, 3y+9x=46 Find 


i) Coefficient of correlation

ii) Mean values of x and y

iii) The ratio of the coefficient of variability of x to that of y
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1.a)
Of the three men, the chances that a politician, a businessman or an academician will be appointed as a vice-chancellor (v.c.)  of a university are 0.5,0.3, 0.2 respectively. Probability that research is promoted by these persons if they are appointed as v.c. are 0.3,0.7,0.8 respectively. i) Determine the probability that research is promoted. ii) If research is promoted, what is the probability that v.c. is an academician
.


b)
A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are drawn and are found to be hearts. Find the probability  of the missing card to be hearts.                                                                                   

2.a)
A pair of dice are thrown.  Let the random variable X assign to each point (a,b)  in S the sum of its numbers.  

(i) Find the distribution of X
(ii) the mean of the random variable

(iii) the variance of the random variable.

b)
The probability that a student is successful in a mathematics examination is 0.4. If 15 students appear for the examination determines the probability that i) at least 10         ii) from 3 to 8 are successful.
          

3.a)
Determine the probability that out of 2000 persons (i) exactly 5 ii) more than 3 persons will suffer a bad reaction if it is known that the probability of bad reaction due to an injection is 0.001.                                                      

b)
Find  (i) mean and ii) standard deviation of an examination grades if grades 70 and 88 correspond to standard scores of –0.6 and 1.4 respectively.

4.a)
A random sample of size 81 is taken from all infinite population having the mean 65 and standard deviation 10. What is the probability that 
[image: image12.wmf]x

will be between 66 and 68?

   b)
A lady stenographer claims that she can take dictation at the rate of 118 words per minute. Can we reject her claim on the basis of 100 words as a standard deviation of 15 words.

5.a)
In a study of an automobile insurance a random sample of 80 body repair costs had a mean of Rs. 472.36 and a standard deviation of Rs 62.35. If 
[image: image13.wmf]x

is used as a point estimate to the true average repair costs, with what confidence we can assert that the maximum error doesn’t exceed Rs. 10?

b)
A manufacturer of electric bulbs claims that the percentage defectives in his product doesn’t exceed 6. A sample of 40 bulbs is found to contain 5 defectives. Would you consider the claim justified? 
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6.a)
A random sample from a company’s very extensive files shows that the orders for a certain kind of machinery were filed, respectively in 10,12,19,14,15,18,11 and 13 days. Use the level of significance ( 0.01 to test the claim that on the average such orders are field in 10.5 days. Assume normality?

   b)
The results of polls conducted 2 weeks and 4 weeks before a gubernatorial election are shown in the following table:

	
	Two weeks before election
	Four weeks before election

	For Republican candidate
	79
	91

	For Democratic candidate
	84
	66

	Undecided
	37
	43


Use the 0.05 level of significance to test whether there has been a change in opinion during the 2 weeks between the polls.

7.a)
A chemical company, wishing to study the effect of extraction time on the efficiency of an extraction of an extraction operation, obtained the data shown in the following table: 


Extraction time minutes(x)

27
45
41
19
3
39
19
49
15
31

Efficiency% (y)

57
64
80
46
62
72
52
77
57
68

Fit a straight line to the given data by the method of least squares.

   b)
Fit a quadratic function to the following data which gives the drying time and 

the amount of additive that is intended to reduce the drying time:

Varnish additive

(x in grams)
0
1
2
3
4
5
6
7
8

Drying time
12.0
10.5
10.0
8.0
7.0
8.0
7.5
8.5
9.0

(y in hours).

8.
The marks obtained by 10 students in mathematics and statistics are given below. Find the coefficient of correlation between the two subjects and the two lines of regression. 

	Marks in mathes 
	75
	30
	60
	80
	53
	35
	15
	40
	38
	48

	Marks in statistic 
	85
	45
	54
	91
	58
	63
	35
	43
	45
	44
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