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Question 1
A)
 Mean: 5.8 feet is equal to 69.6 inches
Standard Deviation: 0.24 feet is equal to 2.88 inches

B)
X= the number of questions that a randomly selected student in the class answered correctly. 
Mean=7.6
Standard Deviation=1.32
N=10
G= the grade of a randomly chosen student in the class. 
1) Mean of G = N*E(x)
 =10*7.6
                      =76
2) Standard Deviation = sqrt[(Var(A)^2)x(N^2)]
                                               = sqrt[(1.32^2)x(10^2)]
                                               =13.2
3) The variance of G and the variance of X are both dependent of each other.


C)Mean = 3
STD(X) = 2.52
X=profit
David’s retained earnings: Y=0.9X-0.2 (in millions)
E(Y) =a(E(x)) +b
        = 0.9(3)-0.2
        = 2.5
Var(x) = STD(X)^2
           =2.52^2
          =6.3504
STD(Y) = sqrt[(a^2)x(Var(X))]
             =sqrt [(0.9^2)x(6.3504)]
             =2.268
Question 2
A) P(successful) = 0.84
P(Failure) = 1-P
                 = 1-0.84
                 =0.16
P(three of the next five free throws) = 5!/(3!*(5-3)!) * (0.843) *(0.16(5-3))
                                                         = 0.1517
B) P(Less than five of the next six free throws)
 = P(x<5)
=1-P(x≥5)
=1-(6!/(5!(6-5)!) * 0.845 * 0.16(6-5)) - (6!/(6!(6-6)!) * 0.846 * 0.16(6-6))
=0.2472                          
C) P(Four or five of six throws) = P(x=4 or 5) = P(x=4) + P(x=5)
                                    =(6!/4!(6-4)!) * 0.844 * 0.16(6-4)) + (6!/5!(6-5)!) * 0.845 * 0.16(6-5))
                                    =0.5927
Question 3
Mean = 7.2
Average 7.2 calls per 60 minutes
A) P(X=5) =(e-λλx)/(x!)
           =(e-7.2*7.25)/5!
           =0.120381837
The probability that exactly five 911 calls will be made during the next hour is 12.04%
B) P(X=3) =(e-λλx)/(x!)
             =(e-7.2*7.23)/3!
             = 0.04644361               
P(X=4) =(e-λλx)/(x!)
            =(e-7.2*7.24)/4!
           =0.0835984979
P(X=3 or 4) = P(X=3) + P(X=4)
                    = 0.04644361+0.0835984979
                    =0.1300421079
The probability that three or four 911 calls will be made during the next hour is 13%.
C) P(x≥3) = 1-(e-λ)*(λx)/x!
                = 1- (e-7.2) * (7.20/0! + 7.21/1! + 7.22/2! + 7.23/3!)
                = 1 – 0.0254735077
                = 0.9745264922
The probability that three or more 911 calls will be made during the next hour is 97.45%.
D) average = 7.2 calls / hour
                   = 3.6 calls / half hour
P(X=4) =(e-λλx)/(x!)
           =(e-3.6 * 3.64)/4!
           =0.19122233
The probability that exactly four 911 calls will be made during the next 30 minutes is 19.12%.


Mini Case Study
Plan 
We want to compare the options a, b, and c and see which one is the better solution. The option chosen is required to have no more than a 10% chance of more customers arriving than an employee can serve. This means that P(x>4) should be less than 10%.
We have: 
a) 3 servers, 1.8 minute average for one server to serve a client and 0.8 clients per minute
b) 4 servers, 1.8 minute average for one server to serve a client and 0.8 clients per minute  
c) 3 servers, 1.3 minute average for one server to serve a client and 0.8 clients per minute 
We know: 
Poisson rule: P(x) =e-λ * λx/x!). Using this, we can solve for the probability of more customers arriving than an employee can serve. 
Let λ=service time divided by the arrival time 
Let x =number of customers served
Therefore, to find λ, we can divide average time it takes to serve one client by the amount of customers in a minute. 
a) λ= 1.8/0.8 =2.25 and we want P(x>3)<0.1
b) λ= 1.8/0.8 =2.25 and we want P(x>4)<0.1
c) λ= 1.3/0.8 =1.625 and we want P(x>3)<0.1 
Do
A) We want P(x>3)<0.1 
P(x>3) = 1-1-P(x=3-P(x=2)-P(x=1)-P(x=0) 

Using the poisson rule, we have 
=1 – e-2.25 * (2.253/3! + 2.252/2!+2.25+1) 
=0.1906 

0.1906 does not satisfy the condition because it is greater than 0.1.  



B)  We want P(x>3) <0.1 
P(x>4) = 1-P(x=4)-P(x=3-P(x=2)-P(x=1)-P(x=0) 

Using the poisson rule, we have 
P(x>4) = 1 – e-2.25 * (2.254/4! + 2.253/3! + 2.252/2! + 2.25 +1) 
=0.078   
0.078 does satisfy the condition because it is less than 0.1  

C) We want P(x>3) <0.1 
P(x>3) = 1-P(x=3-P(x=2)-P(x=1)-P(x=0) 

Using the poisson rule, we have 
P(x>3) = 1 – e-1.625 * (1.6253/3! + 1.6252/2! + 1.625 +1) 
=0.0823

0.0823 does satisfy the condition because it is less than 0.1.

 
Report
As an owner I would choose option B to hire a new employee as well as option C to rent more efficient dispenser machines. Both of these options satisfy the condition of being less than 10% for the probability of more consumers arriving than that of what employees can serve. 
From this, it is to note that option C is a better alternative for an owner because the annual costs are less expensive (23,000<36,000).
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