A factory makes batches of white chocolate from a machine. The time in minutes taken to make each batch of chocolate, T, can be described by the probability density function:

a. Find the value of a.



b. Find 

c. Find 

d. The company knows it takes more than 3 minutes to make the chocolate. Find the probability it takes less than 5 minutes.






e. Find the mean time it takes to make the chocolate.











Another machine in the factory can make milk chocolate. The time it takes to make the chocolate, M, is normally distributed with a mean of 10 minutes and a standard deviation of 2 minutes.
f. Find .

g. The company want to be able to make 90% of it milk chocolate within 12 minutes. Is this machine able to achieve this?




h. One afternoon the machine breaks down and has to be fixed. The company that makes the chocolate are concerned that the mean time for production has increased. If the 90% of the chocolates are produced in t time of less than 14.5 minutes, calculate the mean based in this information, assuming the standard deviation is the same.




Chocolates are packed in boxes of 20. 6 of these are known to be underweight. The quality controller chooses 4 chocolates from the box. Let  be the proportion of underweight chocolates in the sample.

i. What are the possible values of 



j. Display the probability distribution of  in an appropriate table







Over the long term it is know that 25% of the chocolates the are produces by the factory are underweight. Let  be the proportion of underweight chocolates in a box of 20 chocolates.
k. Find 

l. Find 







A sample of 250 chocolates are taken. 45 of these are found to be underweight. 
m. State the point estimate of the proportion of underweight chocolates, .





n. Find the 95% confidence interval for this information.
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