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II/IV B.Tech. (Supple.) DEGREE EXAMINATION, DEC./JAN. - 2013/14

(Second Semester)
CS/IT

Probability & Statistics

Time : 03 Hours Maximum Marks : 70

      Answer Question No. 1 compulsory   (14 × 1  = 14)

           Answer ONE question from each unit                  (4 × 14 = 56)

Q1)

a) Define a random variable

b) Write Probability function of Weibull Distribution

c) Define a Parameter

d) Define Joint Distribution

e) What is test of Hypothesis

f) Define Acceptance region

g) Define Alternative Hypothesis

h) Define level of significance

i) Write the advantage of Goodness of fit test

j) Define ANOVA

k) Define Tolerance limits

l) Define Control chart for Attributes

m) Define Reliability

n) What are the types of samples, related to size?

UNIT - I

Q2) a) A sample of 3 items is selected at random from a box containing 10 items of which 4
are defective.
Find the expected number of defective items?

b) Determine the probability that the sample mean area covered by the sample of 40 of 1
litre paint boxes will be between 510 and 520 square feet, given that a 1 litre of such
paint box covers on the average 513.3 square feet with S.D. of3l.5 sft.
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c) The trouble shooting capability of an IC chip in a circuit is a random variable X with

distribution function given by 2
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Where X denotes the number ofyears. Find the probability that the chip will work
properly

i) Less than 8 years

ii) beyond 8 years

d) Find the probability that in 150 tosses of a fair coin between 40% and 60% will be
heads.

UNIT - II

Q3) a) If 80 patients are treated with an antibiotic 59 got cured. Find a 99% confidence limits
to the true population of cure.

b) A cigarette manufacturing firm claims that its brand A line of cigarettes outsells its
brand B by 8%. If it is found that 42 out of a sample of 200 smokers prefer brand
A, and 18 out of another sample of 100 smokers prefers brand B. Test whether the 8%
difference is a valid claim.

OR

c) It is claimed that a random sample of 49 tyres has a mean life of 15200 km. This
sample was drawn from a population whose mean is 15150 kms. and a standard
deviation of 1200 km. Test the significance at 0.05 level

d) The mean consumption of food grains among 400 sampled middle class consumers is
380 gms per day per person with a S.D. of 120 gms. A similar sample survey of 600
working class consumers gave a mean of 410 gms with a S.D. of 80 gms. Are we
justified in saying that the two classes consume the same quantity of food grains?
Use 5% level of significance

UNIT - III

Q4) a) The following table gives the number of refrigerators sold by  4 salesman of Kelvinator
in 3 months May, June, July.

Month A B C D

May 50 40 48 39

June 46 48 50 45

July. 39 44 40 39

Using ANOVA, test the hypothesis that mean sales is the same for 3 months.

b) Derive normal equations for fitting of Straight line using least squares curve fitting
method.
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c) Find the Coefficient of correlation of the following data

X: 10 12 18 24 26 29

Y: 13 18 22 25 30 32

d) Experience had shown that 15% of a manufactured product is of the top quality. In
one day’s production of 450 articles only 55 are of top quality. Test the hypothesis at
0.05 level.

UNIT - IV

Q5) 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

c) 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?

d) Explain about the Weibull model in life testing.
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Q1)

a) Define a random variable

b) Write Probability function of Poisson distribution

c) Define Small sample

d) Define Bayesian estimation

e) Define confidence limits

f) What is the area of Normal distribution between μ−3σ and μ+3σ

g) Define contingency table

h) Define Parameter

i) What is goodness of fit test

j) Define Joint probability distribution

k) What is Analysis of variance

1) What is quality control

m) Write one importance of control charts?

n) What is tolerance limits

UNIT - I

Q2) a) The incidence of an occupational disease in an industry is such that the workers have
a 20% chance of suffering from it. What is the probability that out of 6 workers chosen
at random, 4 or more will suffer from the disease?

b) The mean and standard deviation of a normal variate are 70 and 16 respectively.
Find P(x = 38) < X < P(x = 45).
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c) A random sample of size 140 is taken from an infinite population having the mean 76
and variance 256. What is the probability that sample mean will be between 75 and 77.

d) A random sample of 50 articles were selected from a batch of 200 articles, average of
sample is 25 with standard deviation 0.05. find 95 % confidence interval for the average
of this batch of 200 items

UNIT - II

Q3) a) The following random samples are measurements of the heat-producing capacity
(in millions of calories per ton) of specimens of coal from two mines :

Mine 1: 8,260 8,130 8,350 8,070 8,340

Mine 2: 7,950 7,890 7,900 8,140 7,920 7,840

Use the 0.02 level of significance to test whether it is reasonable to assume that the
variances of the two populations sampled are equal.

b) A sample of 26 bulbs gives a mean life of 990 hours with a S.D. of 20 hours. The
manufacturer claims that the mean life of bulbs is 1000 hours. Is the sample not up to
the standard?

OR

c) The IQ s (intelligence quotients) of 16 students from one area of a city showed a mean
of 107 with a standard deviation of 10, while the IQs of 14 students from another area
of the city showed a mean of 112 with a standard deviation of 8. Is there a significant
difference between the IQs of the two groups at a 0.05 level of significance?

d) A social worker believes that fewer than 25% of the couples in a certain area have ever
used any form of birth control. A random sample of 120 couples was contacted. Twenty
of them said that they have used. Test the belief of the social worker at 0.05 level.

UNIT - III

Q4) a) A random sample of size 100 is taken from a population with σ = 5.1. Given that the
sample mean x  = 21.6. Construct a 95% confidence interval for the population mean μ.

b) Fit a Poisson distribution to the following data and for its goodness of fit at l.o.s. 0.05?

x 0 1 2 3 4

f 419 352 154 56 19

OR

c) Discuss about randomized Block designs.
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d) Suppose the National Transportation Safety Board (NTSB) wants to examine the

safety of compact cars, midsize cars, and full-size cars. It collects a sample of three for
each of the treatments (cars types). Using the hypothetical data provided below, test
whether the mean pressure applied to the driver’s head during a crash test is equal for
each types of car. Use α =5%.

Compact cars Midsize cars Full-size cars

643 469 484

655 427 546

702 524 402

UNIT - IV

Q5) a) A system consists of 8 identical components connected in parallel. What must be the
reliability of each component if the overall reliability of the system is to be 0.92?

b) Explain experimental designs of quality improvement.

OR

c) 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.

d) Explain in detail about failure time distributions.
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