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	CLO3.	Conduct basic probability analysis to aid decision making under uncertainty.
	All Questions (10 marks)




Probability
Classical probability rule for a simple event: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math034.gif]
Classical probability rule for a compound event: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math035.gif]
Conditional probability of an event: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math037.gif]

	


Multiplication rule for dependent events: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math040.gif]
	


Multiplication rule for independent events: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math041.gif]

Addition rule for mutually nonexclusive events: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math043.gif]

Addition rule for mutually exclusive events: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math044.gif]

Factorial : [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math046.gif]

[image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math048.gif]Combination Rule: 

[image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math049.gif]Permutation rule:


Binomial probability Distribution

Binomial probability formula: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math052.gif]

Mean and standard deviation of the binomial distribution: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math053.gif]






Question 1									             [1 Mark]              
Assume you toss a coin 2 times. Draw a tree diagram and write the sample space. Calculate the following probabilities.

a) Probability of getting exactly two head



			First Toss				Second Toss 

Every branch contains the probability of ½ because in every toss there is a chance of getting Head or tail. 

Sample space of this event is (S) = {(HH), (HT), (TH), (TT) } 
therefore,   n(S) = 4
Let us consider the event of getting exactly two heads as A which is (HH)
Therefore, n (A) = 1 
Hence, Probability of getting exactly two heads =  = ¼

 
b) Probability of getting at least one head
Let us consider the event of getting at least one head as B which is {(HH), (HT), (TH)}
Therefore, n (B) = 3
Hence, Probability of getting exactly two heads =  = 3/4


Question 2									                        [1 Mark]    
In a survey of high school students, 18 preferred engineering, 29 preferred math and 13 preferred science as their primary career choice. If a student is selected at random, find the probability that:
a) The student preferred math:
  Total number of students (S) = 29 + 13 + 18 = 60
Probability of a student preferred math = n (student preferred math) / n (S)
					= 29/60

b) The student preferred engineering or science:
The events students preferred engineering, students preferred science and students preferred math are mutually exclusive. 
Addition rule for mutually exclusive events: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math044.gif]

Therefore,
P (student preferred engineering or science) = P (students who preferred   engineering) + P (students who preferred science)
P (student preferred engineering or science) = 18/60 +13/60 = 31/60




Question 3					    ____                                                    [2 Mark]
a) A shop offers 8 types of jackets, 6 types of trousers and 5 types of silk ties. If a shopper selects one jacket, one set of trousers and one silk tie, how many outcomes are possible?
 Number of possible outcomes is the combinations of each item. 
 8 C1 * 6 C1 * 5 C1 = 240


b) The facilities manager of a company wants to choose 3 candidates from 7 to assign different tasks. Thus, the order is important. How many ways can the manager arrange them?
Since the order is important we have to consider the permutations.

The number of ways the manager can arrange is; 7P3 = 210

Question 4									                            2 marks
At a large company, the employees were surveyed and classified according to the educational level and whether they attend a sports event at least once a month. The data are shown in the table.
	
Sports event
	Educational Level

	
	High School
	Undergraduate
	Graduate

	Attend
	14
	18
	16

	Do Not Attend
	12
	19
	21



If any employee is selected at random, find the probability that the person:
i) Has undergraduate education:
Total employees = 100
Number of Undergraduate employees = 37
P (An employee has undergraduate education) = 37/100

ii) Attends sports event and has high school education:
Number of employees who attends sports event and has high school education =14
P (An employee who attends sports event and has high school education) =14/100
										= 7/50

iii) Has graduate education or do not attend sports event:

Addition rule for mutually nonexclusive events: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math043.gif]
Let A – graduate education
	B – do not attend sports event
P (Employees who have graduate education or do not attend sports event) =
 37/100 + 52/100 -21/100
								= 68/100


iv) Has graduate education given the person attends sports events:
	Let A – graduate education
	       B – Person attends sports event
Conditional probability of an event; 
: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math037.gif]
Therefore, 
P (An employee who has graduate education given the person attends sports events) 
	= P (A and B) / P (B) 
	= (16/100)/ (48/100)
	= 1/3







Question 5					    		                                               [1 Mark]
The probability that a person owns a car is 0.80.The probability that a person owns a boat is 0.3 and that the person owns both car and the boat is 0.12. Find the probability that the person owns either the car or the boat?
Let 
The probability that a person owns a car = P (C) = 0.8
The probability that a person owns a boat = P (B) = 0.3
The probability person owns both car and the boat = P (C and B) = 0.12
 Addition rule for mutually nonexclusive events: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math043.gif]

Therefore, 
The probability person owns either car or the boat = P(C) + P (B) – P (C and B)
						       = 0.8 + 0.3 – 0.12
						       = 0.98



Question 6					                            		                 [3 Marks]
In a survey 38% participants said, they feel stressed at the work place. If a sample of 25 such persons are selected, find:
a) The probability that exactly 9 say that they are stressed at the work place.
Let X be a person is stressed
Probability of a person is stressed (p) = 0.38
Probability of a person is not stressed (q) = 1 – 0.38 = 0.62
This scenario follows a binomial distribution;

Binomial probability formula: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math052.gif]

P (X = 9) = 25C9 (0.38)9 (0.62)16
	 = 2, 042, 975 * (0.38)9 (0.62)16
	 = 0.1609


b) The mean and variance for the sample.

Mean and standard deviation of the binomial distribution: [image: http://edugen.wileyplus.com/edugen/courses/crs7142/mann9780470904107/f01/math/math053.gif]

Mean = 25 * 0.38 = 9.5
Variance = npq = 25 * 0.38 * 0.62 = 5.89
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