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CSE/IT
PROBABILITY & STATISTICS

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory 14X1=14 M

Answer ONE question from each Unit 4X14=56 M

1. a.  Give expressions for mean and variance of binomial distribution.

b.  Define joint probability mass function.

c.  Define pdf for exponential distribution.

d.  Give the conditions for existence of binomial distribution.

e.  Define statistic

f.   Define critical region

g.  Define level of significance

h.  What are degree of freedom

i.   Define reliability

j.   Define alternate hypothesis

k.  What is large sample?

l.   Give pdf for log-normal distribution

m.  Define control charts

n.   Name two control charts with attributes.

UNIT-I

2. a.  A continuous random variable has a pdf 2( ) , 0xf x kx e x   find k,mean and variance.

b.  If the random variable is uniformly distributed over (0,5) what is the probability that

     the roots of the equation 24 4 ( 2) 0x kx k    are real.

(OR)
3. Write a brief on Gamma Distribution and Beta Distribution.

UNIT-II
4. a.  The variance of a population is 2. The size of the sample collected from the population

     is 169. What is the standard error of mean.

b.  What is the effect on standard error, if a sample is taken from an infinite population of

    sample size is increased from 400 to 900. P.T.O
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(OR)
5. The mean of certain normal population is equal to the standard error of the mean of the

samples of 64 from that distribution. Find the probability that the mean of the sample size

36 will be negative.

UNIT-III
6. a.  What is the size of the smallest sample required to estimate an unknown proportion to

    within a maximum error of 0.06 with at least 95% confidence.

b.  If we can assert with 95% that the maximum error is 0.05 and p=0.2 find the size of

     the sample.

(OR)
7. A sample of 900 members has a mean of 3.4 cms and SD 2.61 cms. Is this sample has

been taken from a large population of 3.25 cm and Sd 2.61 cms. If the population is

normal and its mean is unknown find the 95% fiducial limits of true mean.

UNIT-IV
8. Explain control charts for attributes.

(OR)
9. A manufacturer determines that, on the average, a television set is used 1.8 hours per day.

A one year warranty is offered on the picture tube having a MTTF of 2000 hours. If the

distribution is exponential what percentage of the tubes will faill during the warranty

period?
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 Answer Question No. 1 Compulsory.       7x2=14 M
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1. a) Axioms of probability.

b) Write the probability density function of exponential distribution.

c) State central limit theorem.

d) What is the difference between Point and Interval Estimations ?

e) Define randomized complete block design.

f) What is coefficient of determination ?

g) What is inference about slope ?

UNIT - I

2. a) Discuss Joint and conditional probability.

b) When are two events said to be mutually exclusive ?  Explain with an example.

c) In an experiment of rolling a die and flipping a coin.  The random variable (X) is

chosen such that :

(i) A coin head (H) outcome corresponds to positive values of X that are equal to the

numbers that show upon the die and

(ii) A coin tail (T) outcome corresponds to negative values of X that are equal to

magnitude to twice the number that shows on die.  Map the elements of random

variable X into points on the real line and explain.

(OR)

3. a) Is probability is relative frequency of occurrence of some event ?  Explain with an

example.

b) The exponential density function given by

f
x
(x) = (l/b)e-(x-a)/b, if x > a

        =  0, if x < a

Find out variance and coefficient of skewness.

P.T.O.
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UNIT - II

4. There are 25 cards on four of them written 5, on six of them 10, on five of them 15, on three

of them 20, on four of them 25 and three of them 30.  One are each of 5, 10, 15, 20, 25, 30 are

selected without replacement.  Find

a) The mean of the population.

b) Standard deviation of the population.

c) Mean of means of sampling distribution.

d) Standard deviation of means of sampling distribution.

(OR)

5. a) In a large consignment of oranges a random sample of 64 oranges revealed that 14

oranges were bad.  Is it reasonable to ensure that 20% of the oranges are bad ?

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 trials in which she demonstrates a

mean of 116 words and S.D of 15 words.

UNIT - III

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) A random sample of 100 teachers in a large metropolitan area revealed a mean weekly

salary of Rs. 487 with a standard deviation Rs. 48.  With what degree of confidence can

we assert that the average weekly salary of all teachers in the metropolitan area is between

472 to 502 ?

(OR)

7. a) The measurements of the output of two units have given the following results.  Assuming

that both samples have been level whether the two populations have the same variance.

Unit - A 14.1 10.1 14.7 13.7 14.0

Unit - B 14.0 14.5 13.7 12.7 14.1
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b) The following are the samples of skills.  Test the significant difference between the

means at .05 level.

Sample - I 74.1 77.7 74.4 74 73.8   -

Sample - II 70.8 74.9 74.2 70.4 69.2 72.2

UNIT - IV

8. a) Explain in detail about failure time distributions.

b) An old fashioned string of holiday lights has 8 bulbs connected in series.   What would

have to be the reliability of each bulb if there is to be a 95% chance of the string's

lighting after a year's storage.

(OR)

9. a) The following data represent diastolic blood pressures taken during rest.  The x values

denote the length of time in minutes since rest began and the y values denote diastolic

blood pressures.

x 0 5 10 15 20

y 72 66 70 64 66

(i)   Find the coefficient of correlation and the linear regression equation of y on x.

(ii)  Calculate 95% confidence interval for the slope and intercept.

b) Explain about the Weibull model in life testing.
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1. a) Write Probability function of Weibull Distribution.

b) Define confidence limits.

c) Define Bayesian estimation.

d) What is Analysis of variance.

e) Define contingency table.

f) Give importance of control charts.

g) What is tolerance limits.

UNIT - I

2. a) In an experiment when two dice are thrown simultaneously, find expected value of the

sum of number of points on them.

b) If the random variable X has the moment generating function t)(2

2
(t)MX 
  ,

determine the variance of X.

(OR)

3. a) State and prove properties of variance of a random variable.

 b) If P(x) = 0.1x, x = 1,2,3,4

= 0, otherwise

Find: P{X = 1 or 2} and
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UNIT - II

4. The following is the distribution of hourly number of trucks arriving at a company's warehouse;

No. of Trucks : 0 1 2 3 4 5 6 7 8

Frequency : 52 151 130 102 45 12 5 1 2

Find the mean of this distribution, and using it as parameter , fit a Poisson distribution.

Test for goodness of fit at the 0.05 level of significance ?

(OR)

5. a) In a random sample of 132 cola drinkers, 70 said they prefer thums up to pepsi.  Test the

null hypothesis p = .5 against the alternate hypothesis p > .5.

b) A sample of size 64 and mean 60 was taken from a population whose standard deviation

is 10.  Find 95% confidence interval for the mean.

c) Experience has shown that 10% of a manufactured product is of top quality.  What can

you say about the maximum error with 95% confidence for 100 items.

UNIT - III

6. Fit an equation of the from Y = abx to the following data :

x : 2 3 4 5 6

y : 144 172.8 248.8 298.5 298.5

(OR)

7. a) Consider the following data and find the correlation coefficient.

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

b) The measurements of humidity and the moisture content in a raw material are given in

the following table.  Fit a Straight line of the form y = ax+b.

Humidity (x) 42 35 50 43 48 62 31 36 44 39

Moisture 12 8 14 9 1 16 7 9 12 10

UNIT - IV

8. a) A system consists of 5 identical components connected in parallel.  What must be the

reliability of each component if the overall reliability of the system is to be 0.96 ?

b) Explain experimental designs of quality improvement.

(OR)

9. a) An old fashioned string of holiday lights has 8 bulbs connected in series.  What would

have to be the reliability of each bulb if there is to be a 95% chance of the string's

lighting after a year's storage.

b) Explain exponential model in life testing.


