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1) Since the early 13th century, coins struck by the Royal Mint in England have been evaluated for their metal content on a sample basis, in a ceremony called the Trial of the Pyx. This is one of the earliest known applications of statistical techniques to quality control. The sampling inspection scheme consisted of randomly selecting one gold coin out of roughly every 15 pounds of gold minted, over a period of time, and placing them in a box called the Pyx, which was kept in a thrice locked chamber in Westminster Abbey. (The chamber with the box in it can still be seen to this day in the Abbey). At irregular intervals of between one and several years, a Trial of the Pyx would be declared with an adjudicating jury selected from among established goldsmiths. At the Trial, the Pyx would be opened and the coins stored in it would be weighed. If the total weight of the coins in the sample was outside the allowable tolerances of the time, the Master of the Mint, who was responsible for the quality of the coins, was exposed to serious penalties. (The degree of the penalty varied from one period to the next. In the 12th century, apparently, the mint masters were punished by having their right hands cut off. The quality of the coinage improved substantially over the next several years). The most illustrious Master of the Mint was Sir Isaac Newton, who underwent one such Trial in 1710 and successfully survived the charge that his gold coinage was below standard.


In 1799, the Trial was conducted as follows. The sample consisted of a 100 gold coins, randomly selected from that year’s production. A gold coin then was supposed to weigh 128 grains, so the 100 coins in the sample should have weighed about 12800 grains. The allowable tolerance in those days was 32 grains. If the actual total weight of the 100 coins in the sample differed from 12800 grains by more than 32 grains, then the Master of the Mint had failed the Trial.


a) Suppose the Master of the Mint in 1799 was honest and was manufacturing gold coins which weighed 128 grains on average with a standard deviation of 1 grain. What is the probability that the Master would not fail the Trial? What assumptions do you have to make to answer this question?


b) Suppose the Master was dishonest and was manufacturing gold coins that year which weighed 127.7 grains on average with a standard deviation of 1 grain. What is the probability that he would not fail the Trial?








2) A research organization conducted a sample survey to estimate the mean monthly mortgage payment made by home owners in a large city. It is known that the standard deviation of the monthly payments on all home loans is $270. If the organization took a sample of 400 home owners, what is the probability that


a) the sample mean monthly payment is within $25 of the mean monthly payment of all home owners?


b) the sample mean monthly payment is less than the mean monthly payment of all home owners by at least $15?





3) Ex 6.8 from HO





4) Ex 6.13 from HO





5) Ex 6.33 from HO





6) Ex 6.40 from HO





