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II/IV B.Tech. DEGREE EXAMINATIONS, JUNE/JULY-2018
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CSE/IT

MATHEMATICS-IV (PROBABILITY AND STATISTICS)

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) Give pmf for Binomial and Poisson distribution

b) Define joint and marginal probabilities mathematically

c) Write any two characteristics of normal curve

d) Define estimation of variance

e) Define confidence and tolerance limits

f) What is point estimation explain.

UNIT-I

2. Given that the mean height of students in a class is 158 cms with standard deviation of 20

cms. Find how many students heights lie between 150 cms and 170 cms, if there are 100

students in the calss

(OR)

3. 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 popula-

tion of sample size is increased from 400 to 900.

UNIT-II

4. The mean and standard deviation of a population are 11795 and 14054 respectively. If

n=50, find 95% confidence interval of the mean.
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(OR)

5. a) 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 popula-

tion with variance 2.56

b) A random sample of size 100 has a standard deviation of 5. What can you say

about the maximum error with 95% confidence?

UNIT-III

6. Before an increase on excise duty on tea 500 people out of a sample of 900 found to have

the habit of having tea. After an increase on excise duty 250 are have the habit of having

tea among 1100. Is there any decrease in the consumption of tea. Test at 5% level.

(OR)

7. In a city 250 men out of 750 were found to be smokers. Does this information support the

conclusion that the majority of men in this city are smokers?

UNIT-IV

8. The table sown below gives the sample means and ranges for ten samples, each of size 5,

Construct the control charts for mean and range and test whether the process in the

control or not.

Mean 4.98 4.92 5.02 4.98 4.98 5.08 5.04 4.95 4.95 4.92

Range 0.3 0.2 0.4 0.1 0.4 0.2 0.7 0.4 0.4 0.5

(OR)

9. a) Explain the term statistical quality control discuss its aspects and advantages.

b) What is control chart? How it is designed? What purpose it serves.

c) Briefly explain the concept of reliability and hence explain failure time

distributions.
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1. Answer the following

a) Define Conditional Event

b) Define Gamma Distribution

c) What is the normal distribution

d) Define Population

e) Define Sample and Sampling

f) Define Maximum Error

g) What is the interval estimation

h) What is the level of significance

i) Write about the null hypothesis

j) What is the mean chart

k) Define Range chart

l) Define Statistical Quality Control

UNIT-I

2. a) A Sample of 4 Items is selected at random from a box containing 12 items of

which 5 are defective. Find the expected number E of defective items.

b) Given that f(x)=K/2x, is probability distribution for a random variable X that can

take on the values x=0,1,2,3 and 4. (i) Find K (ii) Mean and variance of X.

(OR)

3. Find the mean and standard deviation of sampling distribution of variance for the popula-

tion 2,3,4,5 by drawing sample of size two (i) With replacement (ii) Without replacement.
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UNIT-II

4. The pulse rate of 50 yoga practitioners decreased on the average by 20.2 beats/minute

with S.D of 3.5.

i) If X=20.2 is used as a point estimate of the true average decrease in pulse rate.

What can we assert with 95% confidence about the maximum error E.

ii) Construct 99% confidence intervals for the true average decreasing in pulse rate.

(OR)

5. a) A random sample of 500 pineapples was taken from a large consignment and 65

were found to be bad. Find the percentage of bad pineapples in the consignment.

b) A random sample of 400 men and 600 women were asked weather there would

like to have a flyover near their residence. 200 men and 325 women were in

favour of the proposal. Test the hypothesis that proportions of men and women in

favor of the proposal are same at 5% level.

UNIT-III

6. a) A sample of 11 rats from a central population had an average blood viscosity of

3.92 with a S.D of 0.61. Estimate the 95% confidence limits for the mean blood

viscosity of the population.

b) Producer of a gutkha claims that the nictoin contained in his gutkha on the aver-

age is 1.83 mg. Can this claim accepted if a random sample of 8 gutkha of this

type have the nicotine contents of 2.0,1.7,2.1,1.9,2.2,2.1,2.0,1.6mg.? Use a 0.05

level of significations.

(OR)

7. A pair of dice are thrown 360 times and the frequency of each sum is indicated below

  Sum:         2    3 4 5 6 7 8 9 10 11      12

Frequency   8   24 35 37 44 65 51 42 26 14      14

Would you say that the dice are fair on the basic of the chi-square test at 0.05 level of

significance.
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UNIT-IV

8. Discuss the basic principals under lying control charts. Explain in breif  how control

limits are determined for (i) P-Chart (ii)  C-Chart

(OR)

9. A manufacturer of transistors found the following number of defectives in 25 sub groups

of 50 transistors: 3,5,4,2,3,2,7,0,2,4,2,3,4,1,2,4,1,2,4,8,2,4,2,6,4,3,1,4 construct a control

chart for the fraction defective, plot the sample data on the chart and comment on the

state of control.
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1. a) Define probability

b) Prove that probability of impossible event is zero

c) Prove that probability of sample space is one

d) Conditional probability

e) Define type 1 and type 2 errors in hypothesis testing

f) Define reliability

g) Define mean time to failure

UNIT-I

2. Three balls are drawn at random without replacement from a box containing 2 white, 3

red and 4 black balls. If X denote the number of white balls drawn and Y denote the

number of red balls drawn then find

a) The joint probability distribution of (X,Y)

b) The marginal distributions of X,Y

(OR)

3. A bag contains 5 balls and it is not known how many of them are white. Two balls are

drawn at random from the bag and they are noted to be white. What is the chance that all

the balls in bag are white?

UNIT-II

4. A sample of 64 students has a mean weight of 70 kgs. Can this be regarded as a sample

from a polulation with mean weight 56 kgs and standard deviation 25 kgs?
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(OR)

5. An ambulance service claims that it takes on the average less than 10 minutes to reach its

destination in emergency calls. A sample of 36 calls has a mean of 11 minutes and the

variance of 16 minutes. Test the claim at 0.05 level of significance.

UNIT-III

6. 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.

(OR)

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

sample.

UNIT-IV

8. The following table shows the lives in hours of four brands of electrical lamps:

Brand

   A 1610,1610,1650,1680,1700,1720,1800

   B 1590,1640,1640,1700,1750

   C 1460,1550,1600,1620,1640,1660,1740,1820

   D 1510,1520,1530,1570,1600,1680

Perform an analysis of variance and test the homogeneity of mean lives of the four

brands.

(OR)

9. Given below are the values of sample mean X  and sample range R for 10 samples, each

of size 5. Draw the appropriate mean and range charts and comment on the state of

control of the process.

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

Mean 43 49 37 44 45 37 51 46 43 47

Range 5 6 5 7 7 4 8 6 4 6
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1. a) Define critical region

b) Properties of normal curve

c) Estimation of variance

d) Goodness of Fit

e) Reliability

f) Alternative hypothesis

g) Gamma Distribution

UNIT-I

2. a) 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

b) A random variable X has the following distribution

X 1 2 3 4 8 9

P(x) k 3k 5k 7k 9k 11k

Determine

i.  k ii.  Mean iii.  P(x >= 3)

(OR)

3. a) Derive a recurrence relation of Binomial distribution and also find the mode of

Binomial distribution.
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b) If a random variable has the following density

f(x)= 2e-2x for x > 0 |

     = 0 for x < 0      Find the probabilities that it will take on a value

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

UNIT-II

4. a)  In a random sample of 125 cola drinkers, 68 said they prefer thumsup to pepsi.

Test the null hypothesis p = 0.5 against the alternate hypothesis p > 0.5.

b) Write a brief on Null Hypothesis and tests of hypothesis.

(OR)

5. a) Write a brief on Operating characteristic curves.

b) A random sample of 100 teachers in a large metropolitan are revealed a mean

weekly salary of Rs. 487 with a standard deviation of 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. a) A random sample of size 100 has a standard deviation of 5. What can you say

about the maximum error with 95% confidence.

b) A mong 900 people in a state 90 are found to be chapatti eaters. Construct 99%

confidence interval for the true proportion.

c) A random sample of 1200 apples was taken from a large consignment and found

that 10% of them are bed. The supplier claims that only 2% are bad. Test his claim

at 95% level.

(OR)

7. 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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8. a) Write a brief on Exponential Model in Life testing.

b) 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)

9. a) What is meant by acceptance sampling? Explain.

b) Given below is the number of male births in 1000 families having five children

Male children 0 1 2 3 4 5

No.of families 40 300 250 200 30 180

Test whether the given data is consistent with the hypothesis that the chance of

male birth is equal to the chance of female birth.

UNIT-IV
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