
[image: ]








[image: ]


[bookmark: _GoBack][image: ]
image1.png
Introduction and statement of intent

T have recently wondered about the relationship between the duration of draining and the water
height of my bathtub. Therefore I am going to investigate this relationship and see if it is possible
o determine a function for the relationship. Hence, my rescarch question for this project is; What
is the relationship between the duration of drainage and water height of my bathtub?

T am going to investigate the relationship by first conducting a test where I will collect the data
values of duration of drainage against the water height. In the test I will be using a measuring
stick with 1 om intervals and a timer which enables me to investigate the duration of drainage at 1
cm intervals from 1 10 20 cm of water height. Collecting 20 values gives the data validity as it
shows more than half of the total water height at 36 cm.

“The test will consist of three trials where the data of the duration of drainage of each sample will
be calculated into a mean number after being converted into seconds. The reason for undertaking
three trials and combining them into @ mean number i3 to prevent errors in the data collcction, a3
there are many biased variables that might disrupt the validity of the data.

After calculating the mean number, to be able to describe the relationship between water height
and time of drainage 1 will graph the data into a scatter-plot. I will then conduct the Pearson’s
correlation coefficient of correlation to find strength of the association and thus, the degree of
linearity between the two variables.

Lastly I will calculate and graph the least square regression line, exponential function and
quadratic function of the data and determine their r values to be able to compare which
function(s) that theoretically fits the data collected. I will also measure the actual duration of
drainage (range) at the 36 cm (domain:(x: 0 < x < 36)) of water height and calculate the
predicted duration of drainage of the function(s) that seems to ft the data. This will allow me to
test the predicted values against the actual value of duration of drainage to see which function
that fits the relationship between water height and duration of drainage in my bathtub.
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Statement of ntent:

My aim s to discover whether the weight of any particular car determines its environmental impact
‘measured by CO;output and fuel consumption. | willlso explore the relationship between CO;
output and fuel consumption. | am interested in this because | will soon have mylicence and will
need to decide which car will be most fuelefficient and environmentally frendy.

10 order to collet my data and contrl the vaiabls, 1wl be only colecting data on cars that re 2.
wheeldrives with 20L ptrol engines and automatic transmission. | wilbe collecting data o the
fuelconsumtion (/100km) an CO; emissios gm/kim) s wellasthe curb weigh (kg) o the cars
curb weight s the total welght o a vehicie with standard equipment, al necessary operating
consumabes such as mator il and coolan, a fulltank offuel,and not loaded with sither passengers
or cargol. | wil b obtaining thisinormation prmarily from the internet, car brochures and callng
up car dealerships.

Fisty, to discover whether there i a relationship between each of the variables (fuel consumption
and weight; CO; emissions and weight; and finaly CO; emissions and fuel cansumtion). | will be
plotting scatter-plots, and finding the correlation coeficient and a regression equation if
appropriate. | wil use this regression equation or line of best fit'to make some predictions and
‘compare them to already recorded values and calculate the percentage error. This will tell me how
relable the regression equation I n predicting data. | wilthen test the null hypothesis, that the
two variables are independent, for all the variables using the chi-squared test. To work out the
80ups to use in my hypothesis testng, | will use uni-variate statistcs to find the averages of the
different groups of data. 1 will then divide my groups into 'below average and 'above average.
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‘The purpose of this investigation is to determine whether there is a relationship between average tip
percentage and presence of a salutation on the bil. The data wil be collected from the Texas Roadhouse in
Winchester, VA and wil be from individual servers’ nightly checkouts. Secing as | am going to be a server in a

few months, I want to know if it is worth my time to write salutations on every one of my checks.

In order to randomize my data, but till have it be accurate, I created a standard by which I will have all
servers meet. The servers will have to have been employed for a year or more and have a manager’s
recommendation. They will be tracked for a period of four weeks and I will record the final data at checkouts. I
will collect at least 40 pieces of data for each server, totaling in over 120 pieces of data st the end of the four
‘week period. They will be instructed on which days whether to write a salutation or not. The individual data
pieces will consist of whether they had a salutation, the total bill amount tipped, and the percentage of the tip.
Al information is available on checks and tumed in at checkouts.

‘With the data collected there is going to be a range of mathematical processes used to present it Starting
with finding percentages of tips, most of the other comparative data will be based on it, because it can easily be
compared. Then, I will use the averazes of the data for different severs to plug into a comparative bar graph, for
visual representation of data and easier interpretation. Then I will find the Standard Deviation of the averages o
see how far apart the data is and see if there are any outliers which affect my results. Lastly, the X Test of
Independence will determine, statistically, if two independent oceurrences are dependent. My null hypothesis is
that tip percentages are independet of salutations. The X Test of Independence will be done by hand and on

calculator to assure accurate results.

Thypothesize that there will be a dependency in higher tips based on the presence of a salutation and
‘what the difference is. | hope to share my findings with other servers and when I am old enough to serve I hope
1o apply this data to my everyday working life. The outcomes of this data could improve upon many people’s




