Question 1A
 E(x) = 5.8 feet x 12 inches
         = 69.6 inches 
SDIx) = 0.24 feet x 12 inches
          = 2.88 inches
Question 1B
i) E(g) = 7.6 x 10
           = 76
ii) SD(g) = 1.32 x 10
               = 13.2 
iii) 
 Var(x) = 1.32 ^ 2 
            = 1.7424
Var(g) = 13.2^2 
            = 174.24
Therefore, Var(g) is equal to var(x) multiplied by 10^2.
Question 1C
If Y=ax + b, (E(Y) = a*E(x) + b) and (SD(Y) = a*SD(x))
E(X) = 3
SD(X) = 2.52
E(Y) = 0.9 x 3 + (-0.2)
        = 2.7 - 0.2
        = 2.5 
SD(Y) = 0.9 x 2.52
           = 2.268
Question 2A
P( making 3 out of 5 free throws) = 0.84 x 0.84 x 0.84 x 0.16 x 0.16
                                                            = 0.0152
 = 5! / 3!(5-3)! 
       = 5 x 4 x 3 x 2 x 1 / 3 x 2 x 1 x 2 x 1
       = 5 x 4 / 2 x 1
       = 20 / 2 
       = 10 
Therefore there are 10 ways to make 3 free throws out of 5
P(3 out of 5 free throws) = 0.00152 x 10 
                                             = 0.1517 or 15,17
Question 2B
Let X be the number of shots made, want the probability that less than 5 shots will be made
X < 5
P(4 out of 6 shots) = 0.84^4 x 0.16^2 = 0.0127
P(3 out of 6 shots) = 0.84^3 x 0.16 ^3 = 0.0024
P( 2 out of 6 shots) = 0.84^2 x 0.16^4 = 0.0005
P(1 out of 6 shots) = 0.84 x 0.16^5 = 0.0001
P( 0 out of 6 shots) 0.16^6 = 0.00002
 = 6! / 4! X 2! = 6 x 5 x 4 x 3 x 2 x 1/ 4 x 3 x 2 x 1 x 2 x 1 = 6 x 5 / 2 x 1 = 15
 = 6! / 3! X 3! = 6 x 5 x 4 x 3 x 2 x 1/ 3 x 2 x 1 x 3 x 2 x 1 = 6 x 5 x 4/ 3 x 2 x 1 = 20
 = 6! / 2!  X 4! = 6 x 5 x 4 x 3 x 2 x 1/ 2 x 1 x 4 x 3 x 2 x 1 = 6 x 5 / 2 x 1 = 15
 = 6! / 1! X 5! = 6 x 5 x 4 x 3 x 2 x 1/ 1 x 5 x 4 x 3 x 2 x 1 = 6 / 1 = 6
 = 6! / 0! X 6 = 0 
P(X <5) = (15 x 0.0127) + (20 x 0.0024) + ( 15 x 0.0005) + ( 6 x 0.0001) 
              = 0.2466 or 24.66 %
Therefore, the probability of making less than 5 free throws out of 6 is 0.2466.
Question 2C
P( 5 out of 6 shots) = 0.84^5 x 0.16 = 0.0669
P(4 out of 6 shots) = 0.84^4 x 0.16^2 = 0.0127
 = 6! / 5! X 1! = 6 x 5 x 4 x 3 x 2 x 1 / 5 x 4 x 3 x 2 x 1 x 1 = 6 / 1 = 6
 = 6! / 4! X 2! = 6 x 5 x 4 x 3 x 2 x 1/ 4 x 3 x 2 x 1 x 2 x 1 = 6 x 5 / 2 x 1 = 15
P( 4 or 5 shots out of 6) = (6 x 0.0669) + (15 x 0.0127)
                                           = 0.5919 or 59.19%
Question 3A
X = 5 
P(X) = e^(-7.2) x 7.2^5/ 5!
        = e^(=7.2) x 7.x^5 / 5 x 4 x 3 x 2 x 1
        = 0.1204 or 12.04 %
Therefore, there is a 12.04% chance that 5 calls will come in the next hour
Question 3B
P( 3 or 4 calls) = (e^(-7.2) x 7.2^3/3!) + (e^(-7.2) x 7,2^4/4!)
                          = 0.0464 + 0.0836
                          = 0.13
Question 3C
P(X>3) = (e^(-7.2) x 7.2^3/3!) + (e^(-7.2) x 7,2^4/4!) + (e^-7.2 x 7.2^5/5!) + (e^-7.2 x 7.2^6/6!) +    (e^-7.2 x 7.2^7/7!)
= 0.0464 + 0.0836 + 0.120 + 0.1445 + 0.148 = 
Question 3D
Average calls per hour is 7.2, therefore average number of calls in 30 minutes is 7.2/2 = 3.6
P(4 calls in 30 minutes) = e^-3.6 x 3.6^4/ 4 x 3 x 2 x 1
                                         = 0.191
Case
Plan
We want to analyze the data provided by Tim Hortons in order to determine if they should hire another server, rent a faster dispensing machine, or keep operations the way it is. The way to determine this is find the number of customers may visit a Tim Horton's location in a year, how many customers 3 servers can serve, how many customers 4 customers can serve and then weigh the benefit of each option according to their cost and the benefit to the customer. Also, the company does not want to have too many customers in the restaurant that cannot be served quickly, so the probability of that occurring will be found and used to make a decision as well. The following calculations assume that the location is open 24 hours a day since no hours of operation were specified in the case. 
Do
When Tim Horton's has 3 servers they can serve :
Number of people one server can serve in one hours = 60/1.8
                                                                                                = 33.33
Number of people one server can serve in 24 hours = 33.33 x 24
                                                                                             = 800
Number of people 3 servers can serve in 24 hours = 800 x 3
                                                                                          = 2400 
Number of people that go to Tim Horton's every day: 
Number of customers who arrive at the location in one hour = 60/0.8
                                                                                                             = 75
Number of customers who arrive at the location in 24 hours = 75 x 24
                                                                                                             = 1800
These calculations show the number of customers the three servers can serve and the potential number of customers according to the arrival rate of one customer every 0.8 minutes. This shows that currently, the servers at the restaurants can serve a larger number of customers than the actually number of customers visiting the restaurant. From this, it appears as though no changes need to be made. 
The next calculations will show the number of customers that can be served with the faster dispensers and faster service times:
Number of customers served by one server in one hour = 60/ 1.3 
                                                                                                    = 46.15
Number of customers served by one server in 24 hours = 46.15 x 24
                                                                                                    = 1107.6
Number of customers served by 3 servers in 24 hours = 1107.6 x 3
                                                                                                 = 3322.8
According to these calculations, 3 servers who can serve 3 customers in 1.3 minutes can serve 3323 customers in 24 hours. Since there are only 1800 customers arriving at the store in 24 hours this may not be necessary. 
The next calculations will find the probability that 10% more people will enter the store. 
The number of people that can be served by the 3 servers is 3 customers every 1.8 minutes, therefore, 10% more customers every 1.8 minutes is 3.3. A customer shows up every 0.8 minutes, this means that 2.25 customers show up in every 1.8 minutes. An increase of 10% more would mean that 2.5 customers would arrive. Since there can't be 2.5 people, we will round up to 3 people arriving every 1.8 minutes. 
P(3 people arrive every 1.8 minutes) = e^-1.8 x 1.8^3/ 3!
                                                                  = 0.161 or 16.01%
This means that there is a 16.01% chance that 10% more people will arrive at the store. 

Report - Memo
Re: Tim Horton's Management
According to the data that has been analyzed, the chance that 10% more people will arrive in your store is 16.01%. This number comes from the fact that 2.25 customers arrive at your store every 1.8 minutes at a rate of one every 0.8 minutes. 10% more of 2.25 is 2.5, but since we can't have half of a person, the number was rounded up to 3. In addition to this fact, the average number of customers 3 of your servers can serve in 24 hours is 2400. The number of customers that arrive in your restaurant every 24 hours is 1800. Comparing these two values, you can see that your servers have a greater capacity to serve than there are customers entering your restaurant. In addition, when you determine the number of customers you can serve when you use a faster dispenser, there is an even larger difference between the number of customers that can be served and the number of customers arriving. Specifically, with the faster dispenser, 3 servers can serve 3323 customers in 24 hours. The number of customers that arrive in the store stays the same at 1800 every 24 hours. This makes it obvious that renting a new and faster dispensing machine is not the option that is the most viable for the restaurant. 
The company does not need to hire another server at a cost of $36000 a year since three servers can handle the number of customers that come in every 24 hours. It is suggested that Tim horton's continue its current operation with three servers. The only reason Tim horton's should change its operation is in the case that the rate of customers arriving exceeds the rate at which the three servers can serve them. 


                                                                                         
