Poisson Distribution

RP

1.In checking the proofs of a book for publication it is found that the probability that there are no errors on a page is 0.05.estimate the mean number of errors per page to the nearest whole number.

If the book contains 300 pages, estimate the number of pages on which you would expect to find fewer than four errors.

                                                                       
 (L3/126/4/Camb)/W

Ans: mean 3 errors; 194 pages

2.In a traffic survey a count was made of the number of vehicles passing the survey point in each period of 15 seconds . The survey continued for 1000 such periods, and the results were as shown  in Table .

	Number of vehicles    0          1         2          3         4         5       6       7    

in the period              

Frequency              252       306     235       137       42       24       3       1




Calculate the mean number of vehicles per period and the theoretical Poisson  frequencies with this mean .                                                                     

                                                                                                                                                                                                                                                (L3/126/5/Camb)/W

Ans: mean 1.5 ; 223.1, 334.7, 251.0, 125.5, 47.1, 14.1, 3.5, 1.0

3.Gnat larvae are distributed at random in pond water so that the number of larvae contained in a random sample of 10 cm3 of pond water may be regarded as a random variable having a Poisson distribution with mean 0.2. Ten independent random samples, each of 10 cm3 , of pond water, are taken by a zoologist.

Determine(correct to three significant figures)

(a) the probability that none of the samples contain larvae,

(b) the probability that one sample contains a single larva and the remainder contain no larvae,

(c) the probability that one sample contains two or more larvae and the remainder contain no larvae,

(d) the expectation of the total number of larvae contained in the ten samples,

(e) the expectation of the number of samples containing no larvae.

                                                          
      (L3/126/6/Camb)/W

Ans: (a) 0.135 (b) 0.271 (c) 0.0290 (d) 2 (e) 8.19

4.The probability that a brand of light bulbs is faulty is 0.01.The light bulbs are packed in boxes of 100.What is the probability that a box chosen at random contains (a) no faulty light bulbs,(b) two faulty light bulbs,(c) at least four faulty light bulbs?

  A buyer accepts a consignment of 50 boxes provided that when two boxes are chosen at random they contain at most two faulty light bulbs altogether.What is the probability that a consignment is accepted?

                                                               
   (L3/130/1)/W

Ans: (a) 0.368 (b) 0.184 (c) 0.0190 ; 0.677

5.A large number of screwdrivers from a trial production run is inspected..It is found that the cellulose acetate handles are defective on 1% and that the chrome steel blades are defective on 1
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  of the screwdrivers,the defects occuring independently.

(a) What is the probability that a sample of 80 contains no screwdrivers with defective handles?

(b) What is the probability that a sample of 80 contains more than two defective screwdrivers?

(c) What is the probability that a sample of 80 contains at least one screwdriver with both a defective handle and a defective blade?

                                                                   
  (L3/130/2/O&C)/W

Ans:(a) 0.449 (b) 0.32 (c) 0.0119

6.X is a random variable having a Poisson distribution given by 

         f(x) = 
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      x = 0,1,2,....

Prove that the mean of X is m and state the variance of X.

The number of telephone calls received per minute at the switchboard of a certain office was logged during the period 10 a.m to noon on a working day.The results were as shown in the table . f is the number of minutes with x calls per minute.

By consideration of the mean and variance of this distribution show that a possible model is a Poisson distribution.

Using the calculated mean and on the assumption of a Poisson distribution calculate

(a) the probability that two or more calls were received during any one minute,

(b) the probability that no calls were received during any two consecutive minutes.

Calls per min(x)               0    1      2     3    4     5    6    7    8

f                                       7   18   27    28   20   11   5     3    1

                                                                         
      (L3/134/1/SUJB)/W

Ans: mean 2.917, variance 2.860 (a) 0.788 (b) 0.00293

7.(a) The number of accidents notified in a factory per day over a period of 200 days gave rise to the table given below.

(i) Calculate the mean number of accidents per day.

(ii) Assuming that this situation can be represented by a suitable Poisson distribution, calculate the corresponding frequencies .

(b) Of items produced by a machine, approximately 3% are defective,and these occur at random.What is the probability that,in a sample of 144 items,there will be at least two which are defective?

Number of accidents     0     1     2   3   4   5

number of days         127   54   14   3   1   1

                                                                 
   (L3/135/2/SUJB)/W

Ans: (a) (i) 0.5 (ii) 121.3 , 60.7 , 15.2 , 2.5 , 0.32 , 0.03 (b) 0.929

8.National records for the past 100 years were examined to find the number of deaths in each year due to lightning. The most deaths in any year were four which was recorded once.In 35 years, no death was observed and in 38 years only one death.The mean number of deaths per year was 1.00. Draw up a frequency table of the number of deaths per year, and estimate the corresponding expected frequencies for a Poisson distribution graphically.[ 1/e = 0.3679]

                                                                   
 (L3/135/3/O)/W 

Ans:                                                                                                                               

        Observed       35      38       20       6       1

        Expected    36.8   36.8    18.4    6.1    1.9

9.The number of emergency admissions each day to a hospital is found to have a Poisson distribution with mean 2.

(a) Evaluate the probability that on a particular day there will be no emergency admissions.

(b) At the beginning of one day the hospital has five beds available for emergencies.Calculate the probability that this will be an insufficient number for the day.

(c) Calculate the probability that there will be exactly three admissions altogether on two consecutive days.

                                                                       
   (L3/135/4/Camb)/W

Ans: (a) 0.135 (b) 0.017 (c) 0.195

10.(a) The table shows the number of phone calls I received over a period of 150 days.

(i) find the average number of calls per day.

(ii) Calculate the frequencies of the comparable Poisson distribution.

(b) A firm selling electrical components packs them in boxes of 60.On average ,2% of the components are faulty .What is the chance of getting more than two defective components in a box?(Use the Poisson distribution).

 Table:

  Number of calls    0    1    2    3    4

  Number of days   51  54 36    6    3     

                                                        
 (L3/136/5/SUJB)/W

Ans: (a)(i) 1.04 (ii) 53.0, 55.1, 28.7, 9.9, 2.6 (b) 0.121
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