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Practice (Binomial Distribution) 1 Executives in the New Zealand Forestry Industry claim that only 5% of all old sawmills sites contain soil residuals of dioxin (an additive previously used for anti-sap-stain treatment in wood) higher than the recommended level. If Environment Canterbury randomly selects 20 old saw mill sites for inspection, assuming that the executive claim is correct: a) Calculate the probability that less than 1 site exceeds the recommended level of dioxin. b) Calculate the probability that less than or equal to 1 site exceed the recommended level of dioxin. c) Calculate the probability that at most (i.e., maximum of) 2 sites exceed the recommended level of dioxin. 2 Inland Revenue audits 5% of all companies every year. The companies selected for auditing in any one year are independent of the previous year’s selection. a) What is the probability that the company ‘Ross Waste Disposal’ will be selected for auditing exactly twice in the next 5 years? b) What is the probability that the company will be audited exactly twice in the next 2 years? c) What is the exact probability that this company will be audited at least once in the next 4 years? 3 The probability that a driver must stop at any one traffic light coming to Lincoln University is 0.2. There are 15 sets of traffic lights on the journey. a) What is the probability that a student must stop at exactly 2 of the 15 sets of traffic lights? b) What is the probability that a student will be stopped at 1 or more of the 15 sets of traffic lights?
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Practice (Poisson Distribution) 1. A radioactive source emits 4 particles on average during a five-second period. a) Calculate the probability that it emits 3 particles during a 5-second period. b) Calculate the probability that it emits at least one particle during a 5- second period. c) During a ten-second period, what is the probability that 6 particles are emitted? 2. The number of typing mistakes made by a secretary has a Poisson distribution. The mistakes are made independently at an average rate of 1.65 per page. Find the probability that a three-page letter contains no mistakes. 3. A 5-litre bucket of water is taken from a swamp. The water contains 75 mosquito larvae. A 200mL flask of water is taken form the bucket for further analysis. What is a) the expected number of larvae in the flask? b) the probability that the flask contains at least one mosquito lava? 4. If the light bulbs in a house fail according to a Poisson law, and over the last 15 weeks there have been 5 failures, find the probability that there will not be more than one failure next week.
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Practice (Normal Distribution) 1 Potassium blood levels in healthy humans are normally distributed with a mean of 17.0 mg/100 ml, and standard deviation of 1.0 mg/100 ml. Elevated levels of potassium indicate an electrolyte balance problem, such as may be caused by Addison’s disease. However, a test for potassium level should not cause too many “false positives”. What level of potassium should we use so that only 2.5 % of healthy individuals are classified as “abnormally high”? 2. For a particular type of wool the number of ‘crimps per 10cm’ follows a normal distribution with mean 15.1 and standard deviation 4.79. (a) What proportion of wool would have a ‘crimp per 10 cm’ measurement of 6 or less? (b) If more than 7% of the wool has a ‘crimp per 10 cm’ measurement of 6 or less, then the wool is unsatisfactory for a particular processing. Is the wool satisfactory for this processing? 3. The finish times for marathon runners during a race are normally distributed with a mean of 195 minutes and a standard deviation of 25 minutes. a) What is the probability that a runner will complete the marathon within 3 hours? b) Calculate to the nearest minute, the time by which the first 8% runners have completed the marathon. c) What proportion of the runners will complete the marathon between 3 hours and 4 hours? 4. The download time of a resource web page is normally distributed with a mean of 6.5 seconds and a standard deviation of 2.3 seconds. a) What proportion of page downloads take less than 5 seconds? b) What is the probability that the download time will be between 4 and 10 seconds? c) How many seconds will it take for 35% of the downloads to be completed?
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