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Question 1
Getting Started
The problem essentially aims to determine the time taken for a concerned person to travel
from Earth to Europa based on the distance between the two and the speed to the space
shuttle. Using the relation between distance, time and speed, given the data corresponding to
distance and speed, the time can be determined. However, before that the distance would
need to be determined taking the speed of light and time data given. The second part involves
determining the maximum age of the colonists on departure from earth. This would
essentially involve the ageing process expected from the time taken to travel from Europa to
Earth. Also, since the maximum age is being asked hence, the larger of the two distances
would be considered so that the ageing process leads to the maximum value. Further, certain
assumptions would also need to be considered in order to determine the maximum age.

Calculations
Speed of light = 3*108 m/s
Minimum time taken by light to cover distance between Earth and Europa = 33 minutes or
(33*60) = 1980 seconds
Maximum time taken by light to cover distance between Earth and Europa = 54 minutes or
(54*60) = 3240 seconds
Distance = Speed * Time
Hence, minimum distance between Earth and Europa = 3*108*1980 = 5.94*1011 m/s
Also, maximum distance between Earth and Europa = 3*108*3240 = 9.72*1011 m/s
Average distance between Earth and Europa = (Minimum Distance + Maximum Distance)/2
= [(5.94+9.72)/2]*1011 m/s = 8.33*1011 m/s
Speed of the space shuttle = 9200 m/s
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Hence, time taken to travel to Europa = (8.33*1011/9200) = 90,543,478 seconds or 25,150.97
hours or 2.87 years
In order to find the maximum age, it is essential to consider the maximum distance and the
time corresponding to the same.
Time using maximum distance = (9.72*1011/9200) = 29,347.83 hours or 3.35 years

Conclusion
Based on the above computations, it is apparent that on an average it would take 2.87 years to
travel from Earth to Europa assuming that the speed of the space shuttle remains the same as
highlighted in the question. This essentially would highlight the project duration and supplies
that would be required for such an exploration mission. Further, the time taken to arrive back
at the earth also needs to be added. The time may be marginally reduced by ensuring that the
altering the trajectory to ensure that the distance travelled is equal to the minimum distance
between the two.
For any given colonist that comes to comes would at maximum be older by 3.35 when he/she
leaves the earth assuming that the time spent on earth is zero. The precise maximum age
would depend on the age of the colonist at the beginning of the earth mission. Also, it is
assumed that the technology that the colonists have would be comparable to humans and
hence the speed of their space shuttles would be comparable to ours. A better technology may
lead to lower time as the speed of the space shuttle could potentially be higher.
An alternative method of computation of the maximum age could have been calculating the
age assuming the speed of light and hence making adjustments by comparing the speed of
light and space shuttle. However, it is not a preferable approach here and hence not used for
computing.

Question 2
Getting Started
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The objective of the given problem is to determine the relationship between temperature and
ice cream sales. For this, two different ice cream sellers have been chosen so as to understand
as to whose sales is more dependent on temperature. The underlying analysis that would be
used for determining the relationship between the given variables would be linear regression.
The slope of the regression equation would determine the precise impact of temperature.
Also, a scatter plot would also be drawn based on the given data which would indicate the
nature of relationship between temperature and ice cream sales.

Calculation
Case 1: Sale at the shopping centre
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The calculation of the regression equation is indicated below.
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∑X = 358.2, ∑Y = 7835, ∑X2 = 8882.06, ∑Y2 = 4383651, ∑XY = 196658.6, n=16
The relevant formula for the coefficients of the regression equation is as follows.

Thus, a = [(7835)(8882.06) – (358.2)(196658.6)]/[16(8882.06)-(358.2)2] = -61.726
b= [16(196658.6)-(358.2)(7835)]/[16(8882.06)-(358.2)2] = 24.63

Case 2: Sale at the beach shop
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Sales at Beach Shop
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The calculation of the regression equation is indicated below.

∑X = 358.2, ∑Y = 6818, ∑X2 = 8882.06, ∑Y2 = 3830678, ∑XY = 180021.2, n=16
The relevant formula for the coefficients of the regression equation is as follows.
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Thus, a = [(6818)(8882.06) – (358.2)(180021.2)]/[16(8882.06)-(358.2)2] = -284.35
b= [16(180021.1)-(358.2)(6818)]/[16(8882.06)-(358.2)2] = 31,736

Conclusion
It is apparent from the above computations that a linear relationship tends to exist between
the temperature and ice cream sales. Clearly, the strength of the relationship in both the cases
is found to be strong since the corresponding coefficient of determination is greater than 0.9
which implies that a high amount of variation in ice cream sales is explainable on the basis of
the temperature. However, temperature seems to be a more important parameter for sales at
the beach than at the mall which is apparent from the higher value of slope for the former
which indicates that temperature would have greater effect. This has immense practical
implications for the ice cream business which would witness significantly higher sales when
the weather is hot.
The underlying technique of linear regression used to define the relationship between the two
variables seems appropriate considering the scatter plot which clearly indicates a strong linear
trend. This technique is however based on certain assumptions such as presence of linear
relationship, absence of multicollinearity and auto correlation along normality of variables.
Most of these assumptions seem to have been satisfied here making the given method a
superior one in comparison to other alternatives such as high low method and other
regression models. In case of non-linearity of relationship, higher power regression or log
based regression model could have been considered.

Question 3
Getting Started
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The objective of the given problem is to explore the given data in order to highlight if
incremental GP’s are required in the region. In order to establish the same, data has been
provided which highlights the number of people of various age groups who have availed the
services of a GP, specialist and dentist. The methodology used would be descriptive statistics
whereby the data would be represented using various graphical aids and also the mean value
and dispersion would be determined based on the data. This would then provide an estimation
of the average people who tend to attend each of the concerned medical personnel and hence
make a strong case for higher GP’s to be present in the given region.
Calculations
The highlighted table highlights the number (in ‘000s of people) who has attended a GP or
specialist or dentist in Australia between the period 2014 and 2015.
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Conclusion
Based on the above output, it is apparent that for each age group, the requirement of
corresponding GP’s is significantly higher in comparison to a specialist and dentist. This is
particularly true for children and young people who do not tend to have serious ailments and
hence usually require the GP more frequently than others. However, in the middle ages (4060) the relative importance of specialist tends to increase along with the dentist.
It is apparent that demographics would tend to play a crucial role in establishing the need of
more GPs. Hence, the demographics of the concerned region should have a higher population
of young population below the age group of 30 years with a comparatively higher
concentration of 0-14 years children which are the most frequent visiting patient group for a
GP. Also, the additional availability of GP, specialist and dentists in the region should be
studied so as to analyse whether the concerned visit data is reflected in the availability
pattern.
An alternative means in order to establish the need of GP in the region is to compare the
availability of GP in the region per person and compare with the national average. However,
in the given process, relevant adjustments would need to be made for the demographic
variation from the national average in view of the GP visit pattern observed for the various
age groups.

