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1. a.    The scores of two players X and Y in 12 rounds are given below, who is better player and more consistent
player

X 74 75 78 72 78 77 79 81 79 76 72 71
Y 87 84 80 88 89 85 86 82 82 79 86 80

b.    Find Quartile Deviation from the following data.

X 50 51 52 53 54 55 56
F 10 12 15 10 14 18 6

 
OR

2. a.  Find Correlation coefficient between X and Y.

X 65 66 67 67 68 69 70 72
Y 67 68 65 68 72 72 69 71

b.  Find the two Regression Lines from the following data.

X 1 2 3 4 5 6 7
Y 9 8 10 12 11 13 14

 
 

3. a.    One shot is fired from each of three guns.  The chance to hit the target are 0.5, 0.6, 0.7respectively.  If the
events are independent, what is the probability that (i) exactly one hit is        registered.(ii)atleast two hits are
registered.(iii) no hits are registered

b.     Box I contains 2 red, 3white,3 blue balls.  Box II contains 4red, 1white, 3blue balls.  Box III contains 3red,
4white, 5blue balls.  A box is selected at random from which a ball is selected at random from which a ball is
selected at random and it is observed to be red,  what is the probability that box III was selected.

OR
4.        a.     The joint probability mass function of (X,Y) is p(x,y) = k(2x+3y) where x=0,1,2 ; y=1,2,3.  Find the value

of k.Find the marginal and conditional probability distributions. Also find the     probability distribution of X+Y.    
 (15 marks)

 

b.  From the following probability distribution:     (5 marks)

   x 0 1 2 3 4
P(x) k 3k 5k 2k k

      

 Find the value of k. 

Find P(X<2). 

Find mean of X.
 



5. a.  Fit  a binomial distribution to the following data and find theoretical frequencies.

X 0 1 2 3 4
Y 5 29 36 25 5

 

b.    In a test of 2000 electric lamps it was found that the life of a particular brand was normally distributed with
average life of 2040 hours and standard deviation of 60 hours.  Estimate the number of lamps likely to burn for (i)
more than 2150 hours (ii) less than 1950 hours  (iii) more than 1920 hours but less than 2160 hours.

OR
6. a.  In a certain factory producing razor blades there is a small chance of 1/500 for any blade to be defective.  The

blades are in packets of 10.  Use poisson distribution to calculate the approximate number of packets containing (i)
no defectives   (ii)  atleast two defectives  (iii) atmost three defectives  in a consignment of 10,000 packets.

b.   A machine manufacturing screws is known to produce 5% defectives.  In a random sample of 15 screws, find
the probability using binomial distribution that there are (i) exactly three defectives. (ii) not more than three defectives
 (iii) no defectives.

 
7. a.    In  a random sample of 1000 persons from the city of Coimbatore, 400 were consumers of wheat.  In a sample

of 800 from the city of Madurai, 400 were consumers of wheat.  Do these data, reveal a significant difference
between the two cities so far as the proportion of wheat consumers is concerned.

b.  The heights of college students in a city are normally distributed with standard deviation 6cms.  The mean height
of a sample of 100 students is 158cms.  Test whether the mean height of college students in the city is 160cms.

OR
8.  a.  For a random sample of 10 persons treated with medicine A , the increase in weight in a certain period were

10,6,16,17,13,12,8,14,15,9.  For another sample of 12 persons treated with medicine B, the increase in weight in the
same period were 7,13,22,15,12,14,18,8,21,23,10,17. Check whether the estimates of population variance are
significantly different.

b.   The number of automobile accidents per week in a certain community are  12,8,20,2,14,10,15,6,9,4.  Are the
frequencies in agreement with the belief that accident conditions were the same during this 10weeks period. 

 
9.   Analyse the variance from the following latin square design and give your conclusion.

 

D122 A121 C123 B122
B124 C123 A122 D125
A120 B119 D120 C121
C122 D123 B121 A122
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1. a.    Find Rank Correlation coefficient from the following data.

X 68 64 75 50 64 80 75 40 55 64
Y 62 58 68 45 81 60 68 48 50 70

 

b.    Find Correlation coefficient between X and Y.

X 45 56 39 54 45 40 56 60 30 36
Y 40 36 30 44 36 32 45 42 20 36

 
OR

2. Fit a straight line and a parabola to the following data.

X 0 1 2 3 4
Y 1 1.8 1.3 2.5 6.3

 
 

3. a.    Samples of two types of electric lights were tested for length of life and the following data    

       were  obtained.

Sample size                   Mean                  standard deviation

8                                  1234hrs                       36hours

7                                  1036hrs                       40hours

Test the hypothesis that TypeI  is superior to Type II. 

b.   Given the following contingency table for hair colour and eye colour.  Test whether hair colour and Eye colour are
independent.                      

EYE COLOUR                           HAIR COLOUR
FAIR BROWN BLACK

BLUE 15 5 20
GREY 20 10 20
BROWN 25 15 20

OR
4. a.    For a random sample of 10 horses fed on diet A, the increase in weight in a certain period   were

10,6,16,17,13,12,8,14,15,9.  For another sample of 12 horses fed on diet B, the increase in weight in the same period were
7,13,22,15,12,14,18,8,21,23,10,17.  Check whether the  variance do not differ significantly. 

b.  The number of automobile accidents per week in a certain community are  12,8,20,2,14,10,15,6,9,4.  Are the frequencies
in agreement with the belief that accident conditions were the same during this 10weeks period. 

 
5.     From the following data, Analyse the variance and test whether there is difference between

     i.  Treatments  ii.Plot of land               



PLOTS OF

LAND

                                      TREATMENTS

A B C D

I 38 40 41 39
II 45 42 49 36
III 40 38 42 42

 
OR

6.   Analyse the variance from the following latin square design and give your conclusion.

 

D2 A1 C3 B2
B4 C3 A2 D5
A0 B1 D0 C1
C2 D3 B1 A2

 
 

7. From the following data , draw control charts of Mean and Range. Comment on state of control.

Sample
number 1 2 3 4 5 6 7 8 9 10

Mean 62.5 57.7 60.2 66.2 63.5 67.7 63.7 64.7 58.2 67.5
Range 25 31 19 24 20 49 17 14 16 11

OR
8. a.  Explain Six sigma quality level with example in food industry. (5 marks)

b.   A plant produces paper for newsprint and rolls of paper are inspected for defects.  The results are tabulated, draw C-
Chart and comment on state of control. (15marks)

Roll number 1 2 3 4 5 6 7 8 9 10 11 12 12 14 15
Numer of defects 2 4 3 1 1 2 5 3 6 7 3 1 4 2 1

 
 

9. a.   Explain (i) High level Redundancy (ii) Low level Redundancy  (8 marks)

b.   Find Reliability of the system whose block diagram is given below. (12 marks)
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5. a.         The chances of A, B and C becoming the general manager of a certain company are in the ratio 4:2:3. The
probabilities that the bonus scheme will be introduced in the company if  A, B and C  become general manager are 0.3,
0.7   and 0.8 respectively. If the bonus  scheme has been introduced, what is the probability that A has been appointed as
general  manager?  (10)
b.         The probability function of an infinite discrete distribution is given by P(X = j) = 1/2j,   j = 1, 2, ..... Verify that
the total probability is 1 and the mean and variance of the  distribution. Find also  P(X is even) and  P(X is divisible   by
3). (10)

OR
6.                                                                                                                                                                                      

                                                                                                                                

 
7.

OR
8.

 
9. a.         Customer arrive at a one window drive-in bank according to Poisson distribution with mean 10 per    hour.

Service time per customer is exponential with mean 5 minutes. The  space in front  of the window including that for the
serviced car can accommodate a  maximum of 3 cards. Other can  wait outside this space. (i) what is the probability that
an arriving customer can drive        directly to the space in front of the window?  (ii)  What is the probability that an
arriving customer will have to wait outside the indicated space?  (iii) How long the arriving customer is expected to wait
before starting service?                                                                                                                                                  
                                                                                   (10)

b.    A telephone exchange has two long distance operators. The telephone company finds that during the peak load, long
distance calls arrive in a Poisson fashion at an average rate of 15 per hour. The ength of service on these calls is
approximately exponentially distributed with mean length 5  minutes.  (i) What is the probability that a subscriber will have
to wait for his long   distance call   during the peak hours   of the day?  (ii)  If the subscribers will wait and are serviced in
turn, what is the  expected waiting time?                                                                 (10)
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1. a) Find mean, median and mode for the following data                        (10)

Class 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80
Frequency 2 28 125 270 303 197 65 10

b)  Calculate standard deviation and  mean deviation from the following data     (10)                                 

X 10-15 15-20 20-25  30-35   40-45 50-55
f 8 12 15 10 3 2

OR
2. a) Calculate coefficient of quartile deviation and coefficient of variation from the following data:(10)

Marks No. of Students
0 – 20 8
20 - 40 12
40 - 60 30
60 - 80 20
80 - 100 10

 

b) (i)The population (in millions) in the first eight censuses was as follows: (5)

3.9,5.3,7.2,9.6,12.9,17.1,23.2,31.4.Find the geometric mean.

(ii) Find the harmonic mean of the following data: 3,14,25,36,47,58,69,80.  (5)
 

3. a) The weekly wages of 1000 workmen are normally distributed with mean Rs.70 and  standard deviation Rs 5. 
Estimate the number of workers, whose weekly wages will  be (I)less than Rs. 69.  (II)more than Rs.72. 
(III)between Rs 69 and Rs72.        (10)

   b) A set of 8 symmetrical coins were tossed 256 times and their frequencies of throws   observed were as
follows:  Fit a binomial distribution to this data and calculate the expected     frequencies.    (10)       

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

Frequency 2 6 24 63 64 50 36 10 1

OR
4. a)  In a large consignment of electric bulbs, 5% are defective. A random sample of 15 is taken for  inspection.

Use Binomial Distribution to find the probability that (i) all are good bulbs  

      (ii)exactly 3 are defective bulbs.(iii)atmost 3 are defective bulbs (iv)atleast 3 are defective bulbs                (10)
    

b) Fit a Poisson distribution to the given data and calculate the expected frequencies.               (10)       

x 0 1 2 3 4
f 43 38 22 9 1

 
5. a)  Random samples of 400 men and 600 women were asked whether they would like to have a   flyover near

their residence. 200 men and 325 women were in favour of the  proposal.



Sample 1 60 65 71 74 76 82 85 87  
Sample 2 61 66 67 85 78 63 85 86 88 91

       Test the hypothesis that proportions of men and women in favour of the proposal are same against that
they are not, at 5% level.       (10)                     

          b)   The means of two large samples of 1000 and 2000 members are 67.5 inches and 68
inches respectively. Can the samples be regarded as drawn from the same population of

                 standard deviation of 2.5 inches? Test at 5% level of significance.  (10)
OR

6. a) Two samples are drawn from two normal population. From the following data, test   whether the two samples
have the same variance at 5 % level:     (10)                                          

   

   

 

b)     A manager of pizza hut was interested to determine whether sales of pizza is greater on one day of the week
than another.  His records from the past, shows  the following result.Test    whether sales of pizza  is uniformly
distributed over the week. (10)

Days of the
week MON TUE WED Thurs FRI

Number of
pizza’s  sold 66 57 54 48 75

 
 

7.  

a) Four doctors each test four treatments for a certain disease and observe the number of days each patient
  takes to recover.The results are as follows(recovery time in days)

Treatment
Doctor 1 2 3 4
A 10 14 19 20
B 11 15 17 21
C 9 12 16 19
D 8 13 17 20

   Discuss the difference between (i) doctors and (ii) treatments     (15)                                                                
                                                                         

b)  Explain the aim of Design of Experiments.  (5)
OR

8.  

a) Five varieties of wheat A, B, C, D and E were studied. The plan, the varieties shown in each  plot and yields
obtained in kg are given in the following table.

B(90) E(80) C(134) A(112) D(92)
E(85) D(84) B(70) C(141) A(82)
C(110) A(90) D(87) B(84) E(69)
A(81) C(125) E(85) D(76) B(72)
D(82) B(60) A(94) E(85) C(88)

Perform the analysis of variance using Latin square. 
 

9. a) Ten pieces of cloth out of different rolls of equal length contained the following number of defects:1, 3, 5, 0, 6,
0, 9, 4, 4, 3  . Draw a control chart for the number of defects and state whether

      the process is in  a state of statistical control.                                        (10)    

b) The following is a double sampling plan:                                                                           (10)



   N=2000,n1=50,c1=2,n2=60,c2=5 where N= the size of the lot,  n1= the size of the first sample, c1= the
maximum allowable number of defectives for acceptance on the basis of the first    sample,  n2= the size of the
second sample, c2 = the maximum allowable number of  defectives for acceptance on the basis of two samples.
Interpret the above plan and point out its  superiority over a single sampling plan.
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1. a)  Find mean, median and mode for the following data           (10marks)

Class 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50
Frequency 2 28 125 270 303 197 65 10

b) The scores of two batsmen A and B in 10 innings during a certain session are given below.Determine which of them is more consistent.

A 32 28 47 63 71 39 10 60 96 14
B 19 31 48 53 67 90 10 62 40 80

OR
2. The following table gives the aptitude test scores and productivity indices of

 10 workers selected random:                                                                                                                                                                   
                                                                 

Aptitude

Scores (X):
60 62 65 70 72 48 53 73 65 82

Productivity
Index (Y): 68 60 62 80 85 40 52 62 60 81

   Calculate the two regression equations and estimate (i) the productivity index of a worker whose test score is 92. (ii)the test score of a
worker whose productivity index is 75
.

 
3. a) The first bag contains 3 white balls, 2 red balls and 4 black balls. Second bag contains 2  white, 3 red and 5 black balls and Third bag

contains 3 white, 4 red and 2 black balls. One bag            is  chosen at  random and from it 3 balls are drawn. Out of three balls two balls
are white and one is red. What are the probabilities that they were taken from first bag, second bag and

      third bag.                                                                      (10)

b) Two fair dice are thrown independently.  Three events A,B,C are defined as follows,

         A. odd face with the first die

          B. odd face with the second die

         C.  sum of the numbers in the 2 dice is odd.  Are the events A,B,C mutually independent          (10)
OR

4. a)  A lot consists of 10 good articles, 4 with minor defects and 2 with major defects. Two articles are chosen from the lot at random. Find
the probability that (i) both have major defects (ii) both      are good. (iii) atleast 1 is good. (iv) neither has major defects (v) atmost 1 is
good.                       (10)

b) Players X and Y roll a pair of dice alternately.  The player who rolls 11 first wins.  If X starts    the game, find his chance of winning.  
 (10)

 
5. a) The distribution of typing mistakes committed by a typist is given below .Fit a Poisson Distribution to the given data and find out the

expected frequencies:               (10)                                                

No. of mistakes per
page 0 1 2 3 4 5

   No. of pages 142 156 69 27 5 1

b) 1000 light bulbs with a mean life of 120 days are installed in a new factory; their length of life is normally distributed with standard
deviation 20 days. How many bulbs will expire in

     (i) less than 90 days (ii) lmore than 90 days(iii) between 75 and 90days?                (10)
OR

6. a) Suppose that a manufactured product has 2 defects per unit of product inspected. Using Poisson distribution, calculate the



probabilities of  finding a product(i) without any defect,  

   (ii)   3 defects or 4 defects (iii) exactly 2 defects.                                (10)

         b)  A set of 8 symmetrical coins were tossed 256 times and their frequencies of throws  observed were as follows

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

Frequency 2 6 24 63 64 50 36 10 1

  Fit a binomial distribution to this data and calculate the expected frequencies.      (10)
 

7. a)   Random samples of 400 men and 600 women were asked whether they 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 favour of the proposal are same against that they are not, at 5% level.       (10)  
                    

b )  The means of two large samples of 1000 and 2000 members are 67.5 inches and 68 inchesrespectively. Can the samples be regarded as
drawn from the same population of standard

        deviation of 2.5 inches? Test at 5% level of significance.      (10)  
OR

8. a)Two samples are drawn from two normal population. From the following data test  whether  the two samples have the same variance at 5
% level:          (10)                                                            

Sample 1 23 24 25 26 27  
Sample 2 22 27 28 30 31 36

8.b  The following data are collected on two characters

                       Smokers                         Non smokers

____________________________________________________

Literates              83                                      57

Illiterates              45                                     68

_____________________________________________________

Bsaed on this,can you say that there is no relation between smoking and literacy?           (10)

.                                                    
 

9. a)   The following data represent the number of units of production per day turned out by 5   different workers using 4 different types of
machines:      (15)                                                                           

                                       Machine Type

                                 A        B        C       D 

                      1        44       38       47      36     

                      2        46       40       52      43

    Workers   3        34       36       44      32

                      4        43       38       46     33

                      5        38       42       49     39

                       

     (i)   Test whether the five men differ with respect to mean productivity.

      (ii) Test whether the mean productivity is the same for the four different   machine types.     

b) Compare RBD and LSD                 (5)                                                                       
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1. Solve by two phase simplex method

Maximize  Z=5 x1 + 8 x 2

Subject to

            3 x1 + 2 x2 ≥3

             x1 +4 x2 ≥4

            x1 + x2 ≤5

        and     x1 , x2  ≥ 0.
OR

2. (a)  A company manufactures 2 types of printed circuits. The requirements of transistors, resistors and capacitors for
each type of printed circuits along with other data are given below.

 
 

Stock
AvailableA.  A.  

 1.  1.  1.  

 1.  1.  1.  

 1.  1.  1.  

 1.  1.   

            Using graphical method find how many circuits of each type should the company produce from the stock to
earn maximum   profit.                                                                            (12)

(b) Solve the following LPP by simplex method.                                                                       (8)

Minimize Z = 8x1 – 2x2

Subject to

-4x1 + 2x2 ≤ 1

5x1 - 4x2 ≤ 3

and x1, x2 ≥ 0.
 

3. (a)  Determine the optimal sequence of jobs that total elapsed time based on the following information processing time
on machines is given in hours and passing is not allowed.           (14)   

 Machines
Jobs M1 M2 M3 M4
A 13 8 7 14
B 12 6 8 19
C 9 7 8 15



D 8 5 6 15

 (b) There are five jobs, each of which is to be processed through two machines M1, M2 in the order M1M2.
 Processing hours are as follows:

Job 1 2 3 4 5
M1 3 8 5 7 4
M2 4 10 6 5 8

Determine the optimum sequence for the five jobs.                                                               (6)
OR

4. (a) Find the initial basic feasible solution in the  following transportation problem by Vogel’s approximation method.
Also obtain the optimum solution.                                          (14)     

 1 2 3 Supply
I 7 3 2 2
II 2 1 3 3
III 3 4 6 5
Demand 4 1 5 10

 

(b) Determine basic feasible solution to the following transportation problem using North West Corner Rule:      
                                                                                                            (6)

 

 A B C D E Supply
I 2 11 10 3 7 4
II 1 4 7 2 1 8
III 3 9 4 8 12 9
Demand 3 3 4 5 6 21

 
 

5. .(a) A company faced problem  of assigning 5 jobs to 5 persons. The assignment costs are given as follows:         
                                                                                                                                   

 

Person

Job
J1 J2 J3 J4 J5

A 8 4 2 6 1
B 0 9 5 5 4
         
C 3 8 9 2 6

D 4 3 1 0 3
E 9 5 8 9 5

Determine the optimum assignment schedule.                                                           (10)

(b) A machine shop purchased a drilling machine and two lathes of different capacities. The positioning of the machines
among 4 possible locations on the shop floor is important from the standard of materials handling. Given the cost
estimate per unit time of materials below, determine the optimal location of the machines.                       
                                                            (10)

 Location
 1 2 3 4
Lathe 1 12 9 12 9
Drill 15 Not suitable 13 20
Lathe2 4 8 10 6

OR
6. . (a) In a railway Marshalling yard, goods train arrive at a rate of 30 Trains per day. Assuming that inter arrival time



follows an exponential distribution and the service time distribution is also exponential, with an average of 36 minutes.
Calculate the following:

(i)  the mean Queue size,

(ii) the probability that Queue size exceeds 10.                                                                      (10)

 

(b) A telephone exchange has two long distance operators. The telephone company finds that during the peak load, long
distance calls arrive in a Poisson fashion at an average rate of 15 per hour. The length of service on these calls is
approximately exponentially distributed with mean length 5 minutes.

 (i)  What is the probability that a subscriber will have to wait for his long distance call during the peak hours of the day?

(ii) If the subscribers will wait and are serviced in turn, what is the expected waiting time?    (10)             
 

7. Construct the network for the project whose activities are given below and compute the total, free and independent float
of each activity and hence determine the critical path and the project duration.

Activity 1-2 1-3 2-4 3-4 3-5 4-5 4-6 5-6
Duration

(in
weeks)

6 5 10 3 4 6 2 9

OR
8. The following time - cost table (time in days, cost in rupees) applies to a project. Determine the network to complete the

project in minimum time at minimum cost.          

Activity Normal Crash
Time Cost Time Cost

1-2 2 800 1 1400
1-3 5 1000 2 2000
1-4 5 1000 3 1800
2-4 1 500 1 500
2-5 5 1500 3 2100
3-4 4 2000 3 3000
3-5 6 1200 4 1600
4-5 3 900 2 1600

 
 

9. The occurrence of rain in a city on a day is dependent upon whether it is rained or not on the previous day. If it rained
on the previous day, the distribution is,

Event No rain 1cm rain 2cm rain 3cm rain 4cm rain 5cm rain
Probability 0.5 0.25 0.15 0.05 0.03 0.02

If it did not rain on the previous day, the rain distribution is,

Event No rain 1cm rain 2cm rain 3cm rain
Probability 0.75 0.15 0.06 0.04

Simulate the city’s weather for 10 days and determine the total days without rain as well as the total rainfall during the
period. Use the following random numbers for simulation:

67, 63, 39, 55, 29, 78, 70, 06, 78, 76. Assume that for the first day of simulation it had not rained the day before.           
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1. a) State and prove Baye’s theorem. (8)

b)There are 4 white balls and 5 black balls in a bag.3 balls are successively drawn at random without
replacement,what is the probability that the first draw to give 2 white balls and the        second draw to give one
white ball? (6)

c) The PMF of a random variable X is given by P(x)=k(2/3)x,x=1,2,3.(i)Find the value of k  (ii)Find the mean and
variance of X.(6)

OR
2. a). State and prove Tchebycheff’s inequality.(8)

b).Let X be the life time of a mechanical part.Assume that X has the CDF,F(x)=0 if x<0 and F(x)=1-e-x,if x≥0.(i)
Find the PDF of X.(ii)Also find P(1<X<3).(6)

c) If X and Y are independent random variables,prove that E(XY)=E(X) E(Y).(6)
 

3.

OR
4.

 
5. a) Find the MGF of chi-square distribution. (14)

b).If X has the pdf f(x)=xe-x/2,0<x< ∞,find the MGF of X. Also find µ and σ2   (6)

 

OR
6. a) Find the MGF of normal distribution. (14)

b) Let Y be the number of success in n-independent trials of a random experiment having the probability of success
p=2/3.(i) if n=3,compute P(2≤Y) (ii)if n=5,compute P(3≥ Y). (6)

 
7. Derive the probability distribution function of F distribution.                    (20)

OR
8. Derive the probability density function of Beta distribution.                                (20)

 
9. a) State and prove Central limit theorem.    (14)



b) A random variable Xn (n=1,2,3,…)are independent and each of them has the poisson distribution  P(Xn=r)=2r e-

2/r!,r=0,1,2,3,… and let Y100=X1+X2+…..+Xn. Find P(190 < Y100 <210). (6)
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