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Answer Question No.1 Compulsory. 12X1=12M

Answer One Question from each Unit. 4X12=48 M

1. Answer the following

a) Define Probability density function

b) Define Discrete random variable.

c) What is the normal distribution

d) Define sample and sampling

e) Define Parameter.

f) Define Unbiased Estimator.

g) What is the Bayesian Estimation

h) What is the test of significance

i) Define statistical Hypothesis

j) What is meant by degree of freedom

k) Define R-Chat

l) Define Statistical Quality Control.

UNIT-I
2. A Random Variable X has the following probability Function

X 0 1 2 3 4 5 6 7

P(X) 0 k 2k 2k 3k k2 2k2 7k2+k

a) Determine K

b) Evaluate P(X< 6), P(0<X<5).

c) Determine the Distribution function of X

d) Mean

e) Variance

(OR)
3. A Population consists of 5,10,14,18,13,24. Consider all possible samples of size 2 which

can be drawn with out replacement from the population. Find

a) The Mean of population

b) The Standard Deviation of the population

c) The Mean of the Sampling Distribution of Means

d) The Standard Deviation of Sampling Distribution of Means.

P.T.O
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4. a) If we can assert with 95% that the maximum error is 0.05 and p=0.2 Find the size

of sample.

b) Determine a 95% Confidence interval for the mean of normal distribution with

variance 0.25 using sample of n=100 values with mean 212.3

(OR)
5. a) Among 900 people in a state 90 are found to be chapathi eaters. Construct 99%

confidence interval for the true proportion.

b) A coin was tossed 400 times and returned Heads 216 times. Test hypothesis that

the coin is unbiased. Use 0.05 level of significations.

UNIT-III
6. a) A sample of size 10 was taken from a population SD of sample is 0.03. Find the

Maximum error with 99% Confidence

b) The Life time of electric bulbs for a random sample of 10 from a large consign-

ment gave the following data

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

Life in       1.2    4.6 3.9 4.1 5.2 3.8 3.9 4.3 4.4 5.6

           1000hrs:

Can we accept the hypothesis that the average life time of bulb is 4000hrs

(OR)
7. Below are given the gain in weights of pigs fed on two diets A and B

Diet A 28 30 32 33 33 29 34

Diet B 29 30 30 24 27 29 -

Test, if the two Diets Differ Significantly as regards there effect on increasing weight

UNIT-IV
8. The following are the sample  means and ranges for 10 samples each of size 5. Construct

a X-Chart and a R-chart and determine wheather the process is control.

Sample No: 1 2 3 4 5 6 7 8 9 10

Mean(x): 20 34 45 39 26 29 13 34 37 23

Range: 23 39 15 5 20 17 21 11 40 10

(OR)
9. The following are the figures of defectives in 22 lots each containing 2000 rubber belts

                  423,430,260,341,225,322,280,306,337,305,356,402,260,264,126,409,193,326,280,389,451,420

         Draw the control chart for fraction defective and comments on the state of control of the

 process.
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1. a) State multiplication theorem of probability

b) State Baye’s theorem

c) Define independent events

d) Define joint probability mass function.

e) Give probability mass function for Weibull distribution

f) What are tolerance limits.

g) Explain briefly randomized block design.

UNIT-I

2. There are 3 true coins and 1 false coin with ‘head’ on both sides. A coin is chosen at

random and tossed 4 times. If ‘head’ occurs all the 4 times, what is the probability that the

false coin has been chosen and used?

(OR)

3. A continuous random variable has pdf 2( ) 3 ,0 1f x x x    find a and b so that

a) ( ) ( )P X a P X a  

b) P(X > b)=0.05.

UNIT-II

4. A coin was tossed 960 times and returned heads 183 times. Test the hypothesis that the

coin is unbiased. Use a 0.05 level of significance.

P.T.O
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5. According to norms established for a mechanical aptitued test, persons who are 18 years

old have an average height of 73.2 with a standard deviation of 8.6. If 4 randomly

selected persons of that age averaged 76.7, test the hypothesis that average is 73.2 against

the alternative hypothesis average greater than 73.2 at the 0.01 level of significance.

UNIT-III

6. What is the maximum error one can expect to make with probability 0.90 when using the

mean of a random sample of size n=64 to estimate the mean of population with 2 =2.56.

(OR)

7. A random sample of size 100 has a standard deviation of 5. What can you say about the

maximum error with 95% confidence?

UNIT-IV

8. Explain various control charts for attributes.

(OR)

9. A car rental agency, which uses 5 different brands of tyres in the process of deciding the

brand of type to purchase as standard equipment for its fleet, find that each of 5 tyres of

each brand last the following number of kilometers (in thousands)

A B C D E

36 46 35 45 41

37 39 42 36 39

42 35 37 39 37

38 37 43 35 35

47 43 38 32 38

(OR)
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1. a) Give Probability function of Poisson distribution

b) Define Joint Distribution

c) What is the importance of F-distribution

d) Define Acceptance region

e) Advantage of Goodness of fit test

f) Define Control chart for Attributes

g) Define critical region

UNIT-I
2. a) What is an event and explain discrete and continuous events with an example.

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

(OR)
3. a) Let X be a random variable defined by the density function. Find E[3X] and

E[X2].

( ) cos , 4 4
16 8X

x
f x x

          
   

0,elsewhere

b) In experiment where the pointer on a wheel of chance is spun. The possible

outcomes are the numbers from 0 to 12 marked on the wheel. The sample space

consists of the numbers in the set {0<S<=12} and if the random variable X is

defined as X=X(S)=S2, map the elements of random variable on the real line and

explain.

UNIT-II
4. a) A random sample of size 81 was taken whose variance is 20.25 and mean 32

construct 98% confidence interval.

b) To examine the hypothesis that the husbands are more intelligent than the wives,

an investigator took a sample of 10 couples and administered them a test which

measures the IQ as follows: P.T.O
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Husbands:      117      105     97        105     123    109   86 78 103 107

Wives:            106 98      87        104      116    95    90 69 108 85

Test the hypothesis with a reasonable test at the level of significance of 0.05?

(OR)
5. a) A manufacturer claims that only 4% of his products are defective. Random

samples of 500 were taken among which 100 defective test the hypothesis at 0.05

level.

b) In an investigation on the machine performance the following results were

obtained:

No.Of units inspected No.of defectives

Machine 1 375      17

Machine 2 450      22

Test whether there is any significant performance of two machines at  =0.05

UNIT-III
6. The following is the distribution of the daily number power failures reported in a western

city on 300 days. Test the goodness of fit of poisson distribution at 0.05 level.

Number of

Power Failures:     0    1   2  3 4 5 6 7 8 9

Number of Days    9   43 64 62 42 36 22 14 6 2

(OR)
7. a) Explain general principles of analysis of variance.

b) Assuming that  =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?

UNIT-IV
8. a) Explain experimental designs of quality improvement.

b) A system consists of 5 identical components connected in parallel. What must be

the reliability of eah component if the overall reliability of the system is to be

0.96?

(OR)
9. a) An old fashioned string of holiday lights has 6 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 in detail about failure time distributions.
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1. Answer the following

a) Define random variable.

b) Define Probability Distribution Function

c) Define population

d) Define Estimate

e) What is the Null Hypotheses

f) Write a short note on analysis of variance

g) What is the power function

h) Define least square method

i) What is multiple regression

j) Define co-relation

k) What is a control chart

l) What is statistical quality control

m) What is a P chart

n) Define product control

UNIT-I
2. a) Let X denote the minium of two numbers that apper when a pair of fair dice is

thrown once. Determine the discrete probability distribution.

b) A fair coin is tossed until a head or five tails occurs. Find the expected number E

of tosses of the coin.

(OR)
3. a) A sample of four items selected at a random from a box containing 12 items of

which five are defective. Find the expected number E of defective items.

b) What is the effect on standard error, if a sample is taken from an infinite popula-

tion of sample size is increased from 400 to 900.

P.T.O
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4. a) A die is tossed 256 times and it turns of with an even digit 150 times is the die is

biased.

b) A random sample of size 81 whose taken is 20.25 and mean is 32 construct 98%

confidence interval.

(OR)
5. a) A random sample of 10 bags of pesticide are taken whose weights are

50,49,52,44,45,48,46,45,49,45 in (Kgs) test the whether the average packing can

be taken to be 50 kgs.

b) Find 95% confidence limits for the mean of normality distribution population

from which the following sample was taken 15,17,10,18,16,9,7,11,13,14

UNIT-III
6. Fit curve of the form Y=abx to the following data

x: 0 1 2 3 4 5 6 7

y: 10 21 35 59 92 200 400 610

(OR)
7. Calculate the coefficient of correlation between age of cars and annual maintenance cost

Age of cars 2 4 6 7 8 10 12

Annual maintenance 1600 1500 1800 1900 1700 2100 2000

UNIT-IV
8. The following are the sample means and ranges for ten samples each of size 5. Construct

the control chart and comment on the nature of control.

   Sample No     1    2    3 4   5    6    7    8   9 10

    Mean    12.8   13.1 13.5    12.9 13.2 14.1 12.1 15.5 13.9 14.2

    Range     2.1   3.1   3.9 2.1  1.9  3.0   2.5  2.8  2.0  2.5

(OR)
9. The following figure give the number of defectives in 20 samples, containing 2000 items.

425,430,216,341,225,322,280,306,337,305,356,402,216,264,126,409,193,280,326,389.

Calculate the values for central line and the control  limits for p-chart.
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1. a) Give mathematical definition of probability.

b) Define continuous and discrete random variables.

c) Explain the terms population and sample.

d) Define confidence interval and level of significance.

e) Define failure time distribution

f) Explain point and interval estimation.

UNIT-I

2. a) The mean and variance of a binomial distribution are 4 and 4/3 respectively find

( 1)P X 

b) If 3 of 20 tyres are defective and 4 of them are randomly chosen for inspection,

what is the probability that only one of the defective tyre will be included?

(OR)

3. A manufacturer knows from experience that the resistance of resistors he produces is

normal with mean 100 ohms and standard deviation 2 ohms. What percentage of resistors

will have resistance between 98 ohms and 102 ohms?

UNIT-II

4. A random sample of size 81 was taken whose variance is 20.25 and mean is 32, construct

98% confidence interval.

P.T.O
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5. A random sample of 100 teachers in a large metropolitan area revealed a mean weekly

salary of Rs 487 with 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?

UNIT-III

6. Among the items produced by a factory out of 500, 15 were defective, in another sample

out of 400, 20 were defective. Test the significance between the differences of two pro-

portions at 5% level.

(OR)

7. In an investigation on the machine performance the following results are obtained.

No.of units inspected No.of defectives

Machine 1 375 17

Machine 2 450 22

Test whether there is any significant performance of two machines at 0.05 level of

significance.

UNIT-IV

8. The number of defects on 20 items are given below.

Item    1 2 3 4 5 6 7 8 9 10

no

No.of    2 0 4 1 0 8 0 1 2 0

defects

Item   11 12 13 14 15 16 17 18 19 20

no

No.of    6 0 2 1 0 3 2 1 0 2

defects

Devise a suitable control scheme for the future.

(OR)

9. The past records of a factory using quality control methods show that on the average 4

articles produced are defective out of a batch of 100. What is the maximum number of

defective articles likely to be encountered in the batch of 400, when the production

process is in state of control?

(OR)
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