Confidence limits

RP

1.A machine produces washers whose diameter is known to be Normally distributed with a s.d. of 0.04 mm.In order to find the mean diameter of the washers produced, a random sample of nine washers is taken whose mean diameter is found to be 3.14 mm.

Calculate (a) 95%, (b) 98% confidence limits for the mean diameter of washers produced by the machine.

                                                                             
   (L3/249/1)/W 

Ans: (a) (3.114 - 3.166) mm  (b) (3.109 - 3.171) mm

2.The masses of sweets produced by a machine are known  to have a standard deviation of 0.5g.A sample of 50 sweets has a mean mass of 15.21 g.Calculate a 99% confidence interval for the mean mass of sweets produced by the machine.Why is it not necessary to assume that the masses are Normally distributed in this calculation?

                                                                               
 (L3/250/2)/W

Ans: (15.03 - 15.39)g; because of the central limit theorem.

3.Fifty children were selected at random from the pupils at a school and each was asked how many hours a week he or she spent in watching television.The mean of the sample was 17.2 hours and the standard deviation was 5.3 hours. Calculate the (a) 95% (b) 98% confidence interval for the mean number of hours spent a week in watching television for the population consisting of all children in the school.

                                                                               
  (L3/250/1)/W

Ans: (a) (15.72 – 18.68)h   (b)  (15.44 – 18.96)h                                                                                                            

   In practice it is unusual to know  but not  . However,we can obtain an unbiased estimate   from the sample.This estimate varies from sample to sample but for large samples the variation is so small  compared with itself that we can replace  by This gives for  the 95% confidence limits of the mean 

    Since  this expression can also be written as                                                                                               

4.On 1 January 100 new Eternity bulbs were installed in a certain building,together with a device which records how long each light bulb is in use.By 1 March all 100 bulbs had failed,and the recorded lifetimes,t(in hours of use since 1 January) are summarised in the table below.

Obtain values for the sample mean and the sample standard deviation for this set of data.(Assume measurements are to the nearest hour.)

Assuming that he bulbs constituted a random sample of Eternity light bulbs,obtain a symmetric 99% confidence interval for the mean lifetime of Eternity light bulbs.

Table:                                                           

    Time                           Frequency

     0 ( t ( 50                       31

   50 ( t ( 100                     24

 100 ( t (  150                    20

 150 ( t (  200                    13

 200 ( t (  300                    11

 300 ( t (  500                      1
                                          100

                                                                 
 (L3/251/3/Camb)/W
Ans: 

           105.5 h, 78.1 h ; (84.7 - 125.3) h

5.The diameters of 25 steel rods are measured and found to have a mean of 0.980 cm and a standard deviation of 0.015 cm. Find 99% confidence limits for the population mean.

                                                                 
  (L3/253/1/O&C)/W

Ans: (0.9714 - 0.9886) cm

6.The masses, in grams, of thirteen ball bearings taken at random from a batch are 21.4, 23.1, 25.9, 24.7, 23.4, 24.5, 25.0, 22.5, 26.9, 26.4, 25.8, 23.2, 21.9.

Calculate a 95% confidence interval for the mean mass of the population,supposed Normal,from which these masses were drawn.

                                                                    
  (L3/253/2/AEB)/W 

Ans: (23.1 - 25.3)g

7.A random sample of six eggs taken from a day's production of a poultry farm had the following masses,measured in grams: 51.2, 52.6, 53.1, 53.2, 53.2, 54.7.Making a suitable assumption,which should be stated,find 95% confidence limits for the mean mass of the eggs produced that day.

                                                                      
  (L3/354/3/Camb)/W  

Ans: population Normal; (51.81 - 54.19) g

8.Out of a random sample of 50 children from a school,24 were found to have been vacinated against whooping-cough.Calculate the 95% confidence limits for the proportion of children at the school who have been vacinated against whooping-cough.

                                                                                
    (L3/255/1)/W

Ans: 0.34 - 0.62

9.In a sample of 400 shops taken in 1972,it was discovered that 136 of them sold carpets at below the list prices which had been recommended by manufacturers.

(a) Estimate the percentage of all carpet-selling shops selling below list price.

(b) calculate the 95% confidence limits for this estimate,and explain briefly what these mean.

(c) What size sample would have to be taken in order to estimate the percentage to within 2%?

                                                                      
(L3/255/3/SUJB)/W 
Ans: (a) 34% (b) 29.4% - 38.6% (c) 2155

