Explanation and answers to these problems 



1. A sample of 2,000 licensed drivers revealed the following number of speeding violations. 
Number of Violations Number of Drivers 
    0 1,910 
    1 46 
    2 18 
    3 12 
    4 9 
    5 or more 5 
Total 2,000 
A. What is the experiment? 
B. List one possible event. 
C. What is the probability that a particular driver had exactly two speeding violations? 
D. What concept of probability does this illustrate? 
Solution:

A. The number of speeding violations by the licensed drivers.

B. The number of drivers violated at most one time.

C. Probability that a particular driver had exactly two speeding violations is given by,

P(x = 2) = Number of drivers violated the rule for two times / Total number of drivers 

P(X=2) = 18 / 2000 = 0.009

D. Since we have on hand information about the number of times the licensed drivers violating the rule, so we can consider this type of probability as Probability Based on Logic or Objective probability.
2. 
Major 
Gender Accounting Management Finance Total 
Male 100 150 50 300 
Female 100 50 50 200 
Total 200 200 100 500 
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a. What is the probability of selecting a female student?
Solution:

Probability of Selecting a female student = Number of Female / Total Number of Students









= 200 / 500 = 0.4

 
b. What is the probability of selecting a finance or accounting major? 
Solution:



P(Finance or Accounting) = P(Finance) + P(Accounting)

P(Finance) = Number of students in Finance / Total number of students



= 100 / 500 = 0.2

P(Accounting) = Number of student in Accounting / Total Number of Students



= 200 / 500 = 0.4



P (Finance or Accounting) = 0.2 + 0.4 = 0.6


c. What is the probability of selecting a female or an accounting major? Which rule of addition did you apply? 
Solution:



P(Female or Accounting) = P(Female) + P(Accounting) – P(Female & Accounting)

P(Female) = Number of Female / Total number of students



= 200 / 500 = 0.4

P(Accounting) = Number of Accounting students / Total number of students



= 200 / 500 = 0.4
P(Female & Accounting) = 100 / 500 = 0.1



P(Female or Accounting) = 0.4 + 0.4 – 0.1 = 0.7

d. Are gender and major independent? Why?
Solution:

If the Gender and major are independent then it should satisfy the following condition,

P(Gender & Major) = P(Gender) * P(Major)

For Example:



P(Female & Accounting) = P(Gender) * P(Accounting)



P(Gender) * P(Accounting) = 0.4 * 0.4 = 0.16 which is not equal to 0.1.

Since the above condition does not satisfy we can conclude that there are not independent. 

e. What is the probability of selecting an accounting major, given that the person selected is a male?
Solution:



P(Accounting / Male) = P( Accounting & Male) / P(Male)

P(Accounting & Male) = Number of male students in Accounting / Probability of Male





= 100 / 500 = 0.2

P(Male) = 300/ 500 = 0.6



P(Accounting / Male) = 0.2 / 0.6 = 0.3333
 f. Suppose two students are selected randomly to attend a lunch with the president of the university. What is the probability that both of those selected are accounting majors? 
Solution:

Number of students selected = 2

Number of students in Accounting major = 200

P(a students selected from the Accounting Major) = 200 / 500 = 0.4

P(first student from Accounting Major) * P(Second student from Accounting major)

0.4 * 0.4 = 0.16 

Therefore, 0.16 is the probability that two students are selected from accounting major


3. In establishing warranties on HDTV sets, the manufacturer wants to set the limits so that few will need repair at manufacturer expense. On the other hand, the warranty period must be long enough to make the purchase attractive to the buyer. For a new HDTV the mean number of months until repairs are needed is 36.84 with a standard deviation of 3.34 months. Where should the warranty limits be set so that only 10 percent of the HDTVs need repairs at the manufacturer’s expense? 
Solution:

P(Z≤X) = 0.10 or 10%, we can look at the standard normal table to obtain the value of Z for which the probability is 0.10. 



For Z = -1.28 the probability is 0.1003, now let us go ahead with the standard normal formula to get the value of x.




Z = x - µ / σ

Here Z = -1.28, µ = 36.84, σ = 3.34 and X is the unknown, by substituting all the values in the formula we can obtain the value of x which is our warranty limit.


-1.28 = x – 36.84 / 3.34




-4.2752 = x – 36.84




X = 32.2048

The warranty limit should be kept at 32.2048 months so that only 10% of the HDTVs will need repair at the manufacturer expense.


4. The number of passengers on the Carnival Sensation during one-week cruises in the 
Caribbean follows the normal distribution. The mean number of passengers per cruise is 
1,820 and the standard deviation is 120. 
a. What percent of the cruises will have between 1,820 and 1,970 passengers? 
b. What percent of the cruises will have 1,970 passengers or more? 
c. What percent of the cruises will have 1,600 or fewer passengers? 
d. How many passengers are on the cruises with the fewest 25 percent of passengers? 
Solution:

a. Percent of the cruises will have between 1,820 and 1,970 passengers can be expressed mathematically as,

P(1820 ≤ X ≤ 1970) = P(X≤1970) – P(X≤1820) 

Z = x - µ / σ = 1970 – 1820 / 120 = 1.25

P(X≤1970) is transformed to Z curve as P(Z≤1.25) = 0.8944
Similarly P(X≤1820) can be transformed to the Z curve as,


Z = x - µ / σ = 1820 – 1820 / 120 = 0 => P (Z≤0) = 0.5


P (0≤ X ≤1.25) = P (x≤1.25) – P(0≤ X)





= 0.8944 – 0.5 = 0.4944

b. Percent of the cruises will have 1,970 passengers or more can be expressed mathematically as,

P(x≥1970) = 1 – P (x≤1970) => P(Z≥1.25) = 1 – P(Z≤1.25)
P (x≤1970) = P (Z≤1.25) = 0.8944
P (Z≥1.25) = 1 – P (Z≤1.25)

P (Z≥1.25) = 1 – 0.8944 = 0.1056
c. The percent of cruises will have 1600 or fewer passengers can be expressed mathematically as P(x≤1600) and can be transformed to Z curve as,

Z = 1600 – 1820 / 120 = -220 / 120 = -1.8333






P (Z≤-1.8333) = 0.0336

d. It is given that passengers are on the cruises with the fewest 25 percent of passengers, we express it mathematically as,




P (z ≤ X) = 0.25

When we refer the Z table, to find for which value Z the probability is 0.25 we have it as -0.67. By using the Standard normal formula we have,




Z = x - µ / σ

Here Z = -0.67, µ = 1820, σ = 120 and X is the unknown. We have,




-0.67 = x – 1820 / 120 





80.4 = x – 1820





X = 1739.6


So, 1739.6 passengers are on the cruises with the fewest 25 percent of passengers.

5. The accounting department at Weston Materials, Inc., a national manufacturer of unattached 
garages, reports that it takes two construction workers a mean of 32 hours and a 
standard deviation of 2 hours to erect the Red Barn model. Assume the assembly times follow 
the normal distribution. 
a. Determine the z values for 29 and 34 hours. What percent of the garages take between 
32 hours and 34 hours to erect? 
Solution:

Z = x - µ / σ

When x = 29 we have the Z value as,


Z = 29 – 32 / 2 = -1.5


When x = 34 we have the Z value as,


Z = 34 – 32 / 2 = 1


When x = 32 we have Z as,


Z = 32 – 32 / 2 = 0 

So percent of garages take between 32 and 34 is,  


P (0≤Z≤1) = P (Z≤1) – P (Z≤0)


P (0≤Z≤1) = 0.5398 – 0.5000 = 0.0398


b. What percent of the garages take between 29 hours and 34 hours to erect? 

P(29≤x≤34) => P(-1.5≤Z≤1)

= P(Z≤1) – P(z≤-1.5) 

= 0.5 – 0.0668 = 0.4332

c. What percent of the garages take 28.7 hours or less to erect? 
P(X≤28.7)

Z = 28.7 – 32 / 2 = -1.65

P(Z≤ -1.65) = 0.0495
d. Of the garages, 5 percent take how many hours or more to erect?
P(Z>z) = 0.05, we have
Z = 1.64

Z = x - µ / σ

1.64 = x – 32 / 2 

2.28 = x – 32

X = 34.28 will be hours for 5 percent of garages more to erect.
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		Gender		Accounting		Management		Finance		Total

		Male		100		150		50		300

		Female		100		50		50		200

		Total		200		200		100		500






