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Code No: RT21012 

 

II B. Tech I Semester Regular/Supplementary Examinations, Oct/Nov - 2016 

PROBABILITY AND STATISTICS 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B 

 4. Statistical tables are required 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A 

 
1. a) Define a Random variable and Distribution function. (4M) 

 b) Find Moment Generating Function for normal distribution. (3M) 

 c) Define point estimator and unbiased estimator. (4M) 

 d) Write 2χ  statistic for analysis of r c×  table. (4M) 

 e) Write normal equations to fit the second degree parabola 2
y a bx cx= + + . (4M) 

 f) Write the control line and three - sigma limits for the range chart. (3M) 

 

PART –B 
 

2. a) Define the Weibull Distribution and find its mean and variance. (8M) 

 b) Find the value of k  and the distribution function ( )F x  given the probability 

density function of a random variable X as: 

(3 2 ) 0 2
( )

0

k x if x
f x

otherwise

+ < <
=


. 

 

(8M) 

3. a) Define Mathematical Expectation and write its properties. (8M) 

 b) Find Moment Generating Function for Binomial distribution. 

 

(8M) 

4.  A population consists of five numbers 2, 3, 6, 8 and 11. Consider all possible 

samples of size 2 that can be drawn with replacement from this population. Find 

a) The mean of the population. 

b) The standard deviation of the population. 

c) The mean of the sampling distribution of means and 

d) The standard deviation of the sampling distribution of means 

 

(16M) 

5.  Test of the fidelity and the selectivity of 190 digital radio receivers produced the 

results shown in the following table: 

Fidelity 

 Low Average High 

 

Selectivity 
Low 6 12 32 

Average 33 61 18 

High 13 15 0 

Use the 0.01 level of significance to test whether there is a relationship between 

fidelity and selectivity. 

(16M) 
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6.  The following are measurements of the air velocity and evaporation coefficient of 

burning fuel droplets in an impulse engine: 

Air velocity (cm/s) x Evaporation coefficient (mm
2
/s) y 

20 0.18 

60 0.37 

100 0.35 

140 0.78 

180 .056 

220 .075 

260 1.18 

300 1.36 

340 1.17 

380 1.65 

Fit a straight line to these data by the method of least squares and use it to 

estimate the evaporation coefficient of a droplet when the air velocity is 190 

cm/s. 

 

(16M) 

7.  The following means and ranges, obtained in 20 successive random samples of 

size 5. 

Sample X  R  Sample X  R  

1 4.24 0.09 11 4.20 0.21 

2 4.18 0.12 12 4.25 0.20 

3 4.26 0.14 13 4.25 0.17 

4 4.21 0.24 14 4.21 0.07 

5 4.22 0.15 15 4.19 0.16 

6 4.18 0.28 16 4.23 0.16 

7 4.23 0.06 17 4.27 0.19 

8 4.19 0.15 18 4.22 0.20 

9 4.21 0.09 19 4.20 0.12 

10 4.18 0.15 20 4.19 0.16 

(a) Use these data to find the central line and control limits for an X  chart. 

(b) Use these data to find the central line and control limits for an R  chart. 

(c) Plot the given data on X  and R charts based on the control chart constants 

computed in parts (i) and (ii), and interpret the results. 

 

(16M) 

 

Note   :- Statistical tables and Control Chart Constants are required 

***** 
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PROBABILITY AND STATISTICS 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any THREE Questions from Part-B 

 4. Statistical tables are required 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

 

 
1. a) Define Gamma distribution and find its Mean. (4M) 

 b) Find Moment Generating Function for Poission distribution. (3M) 

 c) Define Population and Sample with examples. (4M) 

 d) Define Type-I and Type-II errors in testing of hypothesis. (4M) 

 e) Explain Multiple Regression. (4M) 

 f) Define Quality control. (3M) 

PART –B 
 

2. a) Define continuous random variable and continuous probability distribution. (8M) 

 b) Find the probabilities that a random variable having the standard normal 

distribution will take on a value  

i)   between 0.87 and 1.28; 

ii)  between  −  0.87 and 0.62; 

iii) greater than 0.85; 

iv) greater than −  0.65. 

 

(8M) 

3.  Find Moment Generating Function for Poisson distribution and hence find its 

mean and variance. 

 

(16M) 

4. a) Determine the probability that X  will be between 22.39 and 22.41 if a random 

sample of size 36 is taken from an infinite population having the mean 

22.4 0.048.andµ σ= =  

(8M) 

 b) Explain briefly the following : 

i) Point Estimation 

ii) Interval Estimation 

 

(8M) 
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5.  Five treatments are used on four types of fabrics and the linear shrinkage 

percentage is assessed in each case. Each fabric of certain length is made into five 

pieces and the five treatments are randomly used. The data from this experiment 

are than arranged as given in the following table. It is assumed that there is no 

significant interaction between treatment and fabric. Perform ANOVA to test 

whether there is any significant difference between treatments and between 

fabrics. 

Treatment 
Fabric 

1 2 3 4 

1 17.6 19.6 18.4 19.8 

2 19.2 20.4 19.8 20.7 

3 17.2 19.0 17.1 17.3 

4 17.0 20.1 17.1 17.7 

5 17.4 18.8 17.8 16.5 
 

(16M) 

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

Altitude(feet)  x 50 450 780 1200 4400 4800 5300 

Count              y 28 30 32 36 51 58 69 

Fit an exponential curve. 

(8M) 

 b) Find the Correlation Coefficient for the following data: 

x 1 2 3 4 5 

y 2 5 3 8 7 
 

 

(8M) 

7.  The following data give the means and ranges of 25 samples, each consisting of 4 

compression test results on steel forgings, in thousands of pounds per square 

inch:  

Sample X  R  Sample X  R  

1 45.4 2.7 14 49.2 3.1 

2 48.1 3.1 15 51.1 1.5 

3 46.2 5.0 16 42.8 2.2 

4 45.7 1.6 17 51.1 1.4 

5 41.9 2.2 18 52.4 4.3 

6 49.4 5.7 19 47.9 2.2 

7 52.6 6.5 20 48.6 2.7 

8 54.5 3.6 21 53.3 3.0 

9 45.1 2.5 22 49.7 1.1 

10 47.6 1.0 23 48.2 2.1 

11 42.8 3.9 24 51.6 1.6 

12 41.4 5.6 25 52.3 2.4 

13 43.7 2.7 

(a) Use these data to find the central line and control limits for an X  chart. 

(b) Use these data to find the central line and control limits for an R  chart. 

(c) Plot the given data on X  and R charts based on the control chart constants 

computed in parts (i) and (ii), and interpret the results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(16M) 

Note   :- Statistical tables and Control Chart Constants are required 

***** 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

PART –A  

 
1. a) Given the probability density function of a random variable X as: 

         
2

( ) ,
1

k
f x x

x
= − ∞ < < ∞

+
, find k . 

(4M) 

 b) Find the probability of getting a total of 5 at least once in three toses of pair of 

fair dice? 

(3M) 

 c) Find the value of the finite population correction factor for n= 100 and 

 N= 5000. 

(4M) 

 d) Define simple correlation and write formula for simple correlation coefficient. (4M) 

 e) Construct a two-way Classification of analysis of variance table. (4M) 

 f) Write the control line and three - sigma limits for the fraction-defective chart. (3M) 

PART -B 

2. a) Let X be a continuous random variable with distribution : 

       
2 0 1

( )
0

k x if x
f x

elsewhere

 ≤ ≤
=


 

(i) Evaluate k   (ii) Find (1 / 4 3 / 4).p X≤ ≤ (iii) Find ( 2 / 3).p X >  

(8M) 

 b) Define the Gamma Distribution and find its mean and variance. 

 

(8M) 

3.  Find Moment Generating Function for Binomial distribution and hence find its 

mean and variance. 

 

(16M) 

4. a) Take 30 slips of paper and label five each 4−  and 4,four each 3− and 3,three 

each 2−  and 2, and two each 1− ,0 and 1.If each slip of paper has the same 

probability of being drawn , find the probability of getting 

4, 3, 2, 1, 0, 1, 2, 3, 4− − − −  and find the mean and the variance of this 

distribution. 

(8M) 

 b) Determine a 99% confidence interval for the mean of a normal distribution with 

variance 2σ  = 9 , using a sample of 100n = values with mean 5.x =  
 

(8M) 
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5.  To determine whether there really is a relationship between an employee’s 

performances in the company’s training program and his or her ultimate success 

in the job, the company takes a sample of 400 cases from its very extensive files 

and obtains the results shown in the following table: 

 

                                     Performance in training program 

 

 

Success in job 

(employer’s rating) 

 
Below 

Average 
Average 

Above 

Average 
Total 

Poor 23 60 29 112 

Average 28 79 60 167 

Very 

good 
9 49 63 121 

Total 60 188 152 400 

Use the 0.01 level of significance to test the null hypothesis that performance in 

the training program and success in the job are independent. 

 

(16M) 

6.  The following data pertain to the demand for a product (in thousands of units) 

and its price (in dollars) charged in five different market areas: 

Price         x 20 16 10 11 14 

Demand    y 22 41 120 89 56 

Fit a power function and use it to estimate the demand when the price of the 

product is 12 dollars 

 

(16M) 

7.  During an inspection, 20 of successively selected samples of polished metal 

sheet, the number of defects observed per sheet is recorded, as shown in the 

following table. Construct a C-chart for the number of defects. 

 

Sample no. No. of defects Sample no. No. of defects 

1 3 11 5 

2 0 12 2 

3 5 13 1 

4 1 14 1 

5 2 15 2 

6 3 16 3 

7 2 17 4 

8 4 18 0 

9 0 19 1 

10 2 20 2 
 

(16M) 

 

Note   :- Statistical tables and Control Chart Constants are required 

***** 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~  

  

PART –A  

1. a) If the Probability density of a random variable is given by 

( )
2 0 1

0

k x x

elsewhere
f x


=

< <



 

Find the value of k . 

(4M) 

 b) Define Moment Generating Function. (3M) 

 c) Define one-tailed and two-tailed tests. (4M) 

 d) Construct a one-way Classification of analysis of variance table. (4M) 

 e) Derive normal equations to fit the straight line y a bx= + . (4M) 

 f) Write the control line and three - sigma limits for the mean chart. (3M) 

PART -B 

2. a) 
Given that 

x

k
xf

2
)( = is a probability distribution for a random variable that can 

take on the values 4,3,2,1,0=x . 

(i) Find the value of k .  

(ii) Find an expression for the distribution function )(xF of the random 

variable. 

(8M) 

 b) An aptitude test for selecting offers in a bank is conducted on 1000 candidates. 

The average score is 42 and the standard deviation of score is 24. Assuming 

normal distribution for the scores, find  

(i) The number of candidates whose scores exceed 60 

(ii)  The number of candidates whose scores lie between 30 and 60. 

 

(8M) 

3.  Find Moment Generating Function for normal distribution and hence find its 

mean and variance. 

 

(16M) 

4. a) If a 1-gallon can of paint covers on the average 513.3 square feet with a standard 

deviation of 31.5 square feet, what is the probability that the sample mean area 

covered by a sample of 40 of these 1-gallon cans will be anywhere from 510.0 to 

520.0 square feet? 

(8M) 

 b) Find the value of 0.99F  for 1 26 20andν ν= =  degrees of freedom. 

 

(8M) 
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5. a) A study of TV viewers was conducted to find the opinion about the mega serial 

‘Ramayana’. If 56% of a sample of 300 viewers from south and 48% of 200 

viewers from north preferred the serial, , test the claim at 0.05 level of 

significance that there is a difference of opinion between south and north. 

(8M) 

 b) Explain the test procedure for small sample test concerning difference between 

two means. 

 

(8M) 

6.  The following are data on the drying time of a certain varnish and the amount of 

an additive that is intended to reduce the drying time: 

Amount of varnish additive 

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

Drying time (hours) y 12.0 10.5 10.0 8.0 7.0 8.0 7.5 8.5 9.0 

 

(i) Fit a second degree polynomial by the method of least squares. 

(ii) Use the result of (i) to predict the drying time of the varnish when 6.5 grams 

of          the additive is being used. 

 

(16M) 

7.  Consider the following data taken on subgroups of size 5. The data contain 20 

averages and ranges on the diameter (in millimeters) of an important component 

part of an engine. Display X  and R  Charts. Does the process appear to be in 

control? 

Sample X  R   Sample X  R  

1 2.3972 0.0052  11 2.3887 0.0082 

2 2.4191 0.0117  12 2.4107 0.0032 

3 2.4215 0.0062  13 2.4009 0.0077 

4 2.3917 0.0089  14 2.3992 0.0107 

5 2.4151 0.0095  15 2.3889 0.0025 

6 2.4027 0.0101  16 2.4107 0.0138 

7 2.3921 0.0091  17 2.4109 0.0037 

8 2.4171 0.0059  18 2.3944 0.0052 

9 2.3951 0.0068  19 2.3951 0.0038 

10 2.4215 0.0048  20 2.4015 0.0017 
 

(16M) 

 

Note   :- Statistical tables and Control Chart Constants are required 

***** 
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