Normal Ditribution
RP

1.The diameter of washers produced by a machine has a standard deviation of 0.1 mm. What should the mean diameter be if there is to be a probability of only 3% that the diameter exceeds 2.0 mm?

                                                                                   
 (L3/146/4)

Ans:1.8119 mm

2 Mass-produced electrical resistors have a designed resistance of 500 (.The resistances of those produced by a machine operator A have a Normal distribution with mean value 501( and standard deviation 3 (. The control procedures are designed to reject any whose resistance is below 498 ( or above 508 (.

Find

(a) The proportion of A's production that will be rejected, 

(b) the proportion which would be rejected if A adjusted the mean of his production so as to minimise the proportion of rejects,

(c) the value to which A would need to reduce the standard deviation of his production (leaving the mean at 501 ( ) so that the proportion of resistances rejected below 498 ( would be halved.

                                                                                                                                                                                      (L3/149/9)/Camb.

Ans:(a) 0.169 (b) 0.096 (c) 2.13 (.

3.The distribution of the length in mm of 717 eggs of cuckoos was found to be as shown in the table.

Show that the mean is 22.49 and the standard deviation is 1.00.

In order to simplify recording in the field , it is decided to classify the eggs by length into three groups described as long , medium and short in such a way that one-third of thje eggs might be expected to fall in each group.Determine where the divisions on the length scale should be made.

Table:

Length

(central  

value)           19.25   20.25  21.25  22.25  23.25  24.25  25.25  26.25

Frequency        3         22       123     300     201     61      6      1

                                                                
     (L3/149/10/O)/W

Ans: 22.92 , 22.06 mm

4.An extinct species was considered to have an average life of 25 years, with a standard deviation of only 2 years, and to be Normally distributed.Of a family of 50 members of the species , born at the same time, how many would be expected to have lived 

(a) between 20 and 26 years,

(b) less than 22 years?

What would be the age at death of the thirty-fifth member of the family to die?

                                                                 
    (L3/149/11/AEB)/W

Ans:

         (a) 34.3  (b) 3.3;  26.05 yr

5.A machine produces components in batches of 20000,the lengths of which may be considered to be Normally distributed.

At the beginning of production ,the machine is set to produce the required mean length of components at 15 mm,and it can then be set to give any one of three standard deviations : 0.06 mm, 0.075 mm, 0.09 mm.

It costs $850, $550 and $100 respectively to set these deviations.

Any length produced must lie in the range 14.82 mm to 15.18 mm, otherwise it is classed as defective and costs the company $1.

Which standard deviation should be used,if the decision is to be made purely on the cost of setting the machine  and of the defectives?

                                                               
  (L3/150/12/SUJB)W

Ans:

            second setting; costs are $904, $878, $1012

6.The masses measured on a population of 100 animals were grouped in a a table , after being recorded to the nearest gram.

Table:

Mass(g)       Frequency

       ( 89           3

  90-109            7

110-129          34

130-149          43

150-169          10

170-189            2

    ( 190            1

Show that the mean is 131.5 and the standard deviation is 20.(Assume the lower and upper classes have the same range as the other classes.)

Find the expected frequencies in each class for a Normal distribution with the same mean and standard deviation.

                                                               
   (L3/152/2/O)/W

Ans: 

        1.8, 11.8, 32.4, 35.6, 15.5, 2.7, 0.2

7.An unbiased coin is tossed 100 times . Write down an expression for the probability of obtaining 54 heads and estimate correct to two significant figures its value using the Normal approximation.

                                                                  
     (L3/154/1/SUJB)/W

Ans: 
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8.An urn contains N balls which,apart from colour,are identical;Np balls are red and N(1-p) are white.A random sample of n balls is drawn,with replacement,and R denotes the number of red balls in the sample.Find the following probabilities correct to two significant figures:

(a) P(R ( 4) if N= 1000, p= 01, n =10 ;

(b) P(R ( 4) if N = 1 000 000, p = 0.003, n = 1000 ;

(c) P(R ( 90) if N = 1 000 000, p = 0.1, n = 1000

                                                                          
 (L3/154/2/C)/W

Ans: (a) 0.013 (b) 0.35 (c) 0.87

9.State under what conditions (a) a Binomial distribution may be approximated by a Poisson distribution ; (b) a Poisson distribution may be approximated by a Normal distribution.

In a large factory the number of light bulbs that must be replaced each week has a Poisson distribution with mean 20. What is the minimum number of light bulbs that the storekeeper should have in stock at the beginning of each week if he is to be more than 95% certain of having enough bulbs for the replacements needed during the week?

                                                                       
 (L3/155/3/O)/W

Ans: 27

10.Before joining the Egghead Society,every candidate is given an intelligence test which,if applied to the general public,would give a Normal distribution of IQ's with mean 100 and standard deviation 20.

The candidate is not admitted unless his or her IQ,as given by the test,is at least 130.Estimate the median IQ of the members of the Egghead Society, assuming that their IQ distribution is representative of that of the part of the population having IQ's greater than, or equal to 130.

What IQ would be expected to be exceeded by one member in ten of the society?

                                                                   
   (L3/156/1/AEB)/W   

Ans: 137 ; 149.4
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