QUESTION 1

Desertec is a project to supply 15% of Europe’s electric power from “Concentrating Solar Power”, CSP, systems in the Sahara Desert, linked to Europe via high voltage transmission lines. When construction begins, large number of mirrors will need to be delivered to each site to concentrate the suns rays. Suppose you are in charge of a construction site for a 200MW array, requiring 5000 mirrors to be delivered each week over a construction period of 2 years. The delivery company states that the average breakage rate of mirrors delivered to the site is 1 in every 100 mirrors. (i.e. the probability of receiving a broken mirror is 0.01.) They guarantee that the breakage rate will not exceed this amount.
USE THE SPACE BELOW FOR ROUGH WORK.
WRITE YOU FULL ANSWER (including calculation and reasoning) ON THE ANSWER SHEET
(a) [30 marks] You take a random sample of 10 mirrors from the delivery trucks and find 1 broken mirror. What is the probability of finding 1 or more broken mirrors out of a sample of 10 if the probability of receiving a broken mirror is 0.01? 



(b) [20 marks] Do you think the delivery company is living up to their guarantee for the situation described in (a)? Give reasons for your answer.



QUESTION 2
Solar power plants in the Mojave Desert in California use over 900,000 mirrors to concentrate the sun’s rays and generate about 350 MW of electric power using steam turbines. Random wind gusts cause 8 mirrors to break per 24-hour day on average. 
(a) [30 marks] A mirror has just broken. What is the probability that exactly 3 mirrors will break during the next 5 hours?







QUESTION 3
A survey (using a simple random sample) examined the educational attainment of Canadians by age category.  Results are summarized in the contingency table below.  According to this table, the fraction of all those surveyed who are in the “25-44” age category and in the “high-school or less” category was 0.22.
USE THE SPACE BELOW FOR ROUGH WORK.
WRITE YOU FULL ANSWER (including calculation and reasoning) ON THE ANSWER SHEET
a) [20 marks] Based on this information please complete the contingency table on answer sheet

	 
	25-44
	45-64
	>64
	Total

	High.Sch. or less
	0.22
	0.24
	
	0.62

	University or more
	
	
	
	

	Total
	0.46
	0.34
	
	1.00



Assume that these study results are representative of the entire pool of job applicants for a certain company.  
b) [20 marks] Is a randomly chosen applicant’s educational-attainment independent of age?  Give the reason for your answer.



c) [20 marks] Consider a randomly chosen applicant who falls in the “University or more” category.  What is the probability that this person is older than 64?
	

d) [20 marks] What is the probability that a randomly chosen applicant is either “25-44” or “University or more”?



e)  [20 marks] You randomly select 5 candidates, what is the probability that at least 1 of these candidates is between the ages of 25 and 64?





Question 4 (15 Marks)
The regulations for young drivers getting a probationary motor vehicle drivers license will be severely tightened in the coming months.  Here are some relevant data giving accident statistics based on driving frequency.
15% of drivers have a probationary license and 85% have a regular license. In a given year, 10% of drivers with a probationary license are involved in an accident, whereas 2.5% of drivers with a regular license are involved in an accident. 
The occurrence of accidents for any driver, from year to year, can be assumed to be independent events.  Use the following symbols to do the various calculations:
P: Probationary license driver:		R: Regular license driver
A: Accident occurs			AC: No accident occurs 
a. For a randomly selected driver, what is the probability that in a given year an accident will occur?  Also, what is the probability that an accident will not occur?



b. Calculate the probability that if there is an accident, the driver is a probationary license holder.  


c. Calculate the probability that if there is an accident, the driver is a regular license holder. 


d. What is the probability that over a period of 3 years, a probationary license holder will have at least one accident?


e. What is the probability that over a period of 3 years, a regular license holder will be without an accident?


f. If annual insurance premiums are based on the probability of being in at least one accident over a period 3 years, how much premium should the probationary license holder pay if the regular license holder pays $1000 premium?  Justify your answer with the various calculations you have made above and some others you may still need to do. 





Question 5
Random variables (RVs) ‘X’ and ‘Y’ represent annual incomes of well established unmarried young professional men and women.  These two RVs are normally distributed and are statistically independent.   The mean values of ‘X’ and ‘Y’ are $100K and $80K with standard deviations of $20K and $15K respectively.  Here ‘K’ represents units of thousands. 
If a young professional man meets a previously unknown young professional woman at a party, calculate the following probabilities:
a) The man has an annual income which is more than $130K.


b) The woman has an annual income which is less than $90K.


c) The man has an income which is more than $130K and/or (inclusive or) the woman has an income which is less than $90K.


d) The woman has a higher income than that of the man.


e) Their combined income is more than $220K





Question 6
An automobile dealership records the number of cars sold each day, and calculates the probability distribution as follows:
Number of cars sold daily	Probability
0                                                  0.1
1                                                  0.11
2                                                  0.2
3                                                  0.23
4                                                  0.3
5                                                  0.06

(6) (a) Find the mean, variance, and standard deviation of the number of cars sold in one day.


 (6) (b) Find the mean, variance, and standard deviation of the number of cars sold in total during 2 days, assuming sales on the 2 days are independent of each other.



