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b. Imagine that a company in the freight transport business has commissioned you to solve
the following problem. Given bulk cargo with a certain weight per m?, compute the
volume of that bulk cargo in m? that a single 40-foot standard container can hold.

Astandard 40-foot container:

has an intemal volume of 67.5 m*

‘2 maximum net load of 26199 kg

For instance, 1 m® of gravel weighs 1800 kg. Because the maximum net load of a
container is 26199 kg, a single container can only hold 14.555 m* of gravel, otherwise it
‘would exceed the maximum net load

For comparison, 1 m? of wood chips weighs 380 kg. Because the maximum net load of a
container is 26199 kg, based on the maximum weight, it is allowed to hold 68.94 m* of
‘wood chips. However, the intemal volume of a single container is only 67.5 m=, s0 a
single container can hold 67.5 m* of wood chips.

In answer to this question you will need to decompose the problem, write an aigorithm,
and implement the aigorithm as a single python function that returns the total volume
that can be held by single container.

1. Include your initial decomposition of the problem in your solution document using
the chevron notation (> and >>) from the module materials.

ii. Include the algorithm for solving the problem in your solution document.

Part i of this question involves writing one Python function definition. The download
folder for this TMA contains the file Q4_0UCU. py (go to TMAG2 - Python files ). Download
the file and change OUCU to your OUCU number. Then open the file and inspect ts
‘contents. Write your Python function definition for volune_per_contatner () in this file
where indicated.
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Note that the file already contains code for automatically testing the
function volume_per_contatner (). You must not change this code. You learned
‘about automatic testing of functions in Block 2 of Part 2

When you have completed your work on this question, in answer to Part i

- submit the _py file with your function (following the instructions provided above)
and

- paste the function definition from your _py file as text (with indentation preserved)
nto your solution document

il Provide a Python function that implements the aigorithm. Follow the instructions
above for submitting code.
Your answer must be a translation of your algorithm from part b (ii),
otherwise no marks will be awarded.

Use techniques and language features that are covered in the module. If you
decide to use techniques or language features not covered in module, you
must give a justification for this, or no marks will be given.

(10 marks)

(Total 16 marks)
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Question 5 (14 marks) W

“This question s about Block 2 Part 5. This question requires you to calculate values using
Python functions. There are two approaches you can use.

« add suitable code to the provided file, then run it

« run the provided file first, to load the required function and data into memory, then o the
calculation in the interactive Python shell

Eeel free to choose the approach you prefer

The download folder for this TMA contains TH112_20D_THAB2_05_files.zip (goto
TIMA2 - Python files and download TM112_26D_TMAG2_Q5files. zip and unzip the file).
While you are working o this question, keep all the files in TH112_20D_THAG2_Q5_files
together in that folder. Moving files out of the folder may result in some of the code not
working

Open the folder TH112_20D_TMAB2_Q5_files and inspect the contents of q5_py. The
Python list population in g5 py holds UK population in millions 1990 — 2017 (ONS, 2018).
The Python list gas in q5._py holds 28 yearly values for the retail price of gasoline in the US
(in'$) (Statista 2019)

2. q5.py imports the Python function median() you used in Block 2 Part 5 to calculate the
median of a list of numbers,

Use this function to find the median of the list of the population.

In your Solution document give the median, correct to two decimal places. Also provide
the Python code you used for calling the median() function and explain how you
executed it

(4 marks)
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b. In Section 5.1 you were introduced to Polya’s four stage process for problem solving.
List the four stages

(2 marks)

c. Figure 2 shows a scatterplot of the two python lists in q5.py ~ population and gas
The python file 5. py imports the function corr_coef( ) which you used in Section 5 4
of Block 2 Part 5 to calculate the correlation coefficient between two lists.

- Use this function to calculate the correlation coefficient and provide the resulting
figure rounded to two decimal places.

- Classify the size of the effect, following Table 5.4 in Block 2 Part 5.

- Briefly discuss whether any effect you have found is likely to be causal
The maximum word limit for the Question 5(c) is 60 words.

(8 marks)

Price of gasoline in $
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Figure 2 Price of gasoline in the US (in $) Vs UK Population in millions. Both are from 1990 -
2017,
(Total 14 marks)
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Question 6 (15 marks) I:
This question is about Block 2 Part 6.

In Question 1 and Question 3 you explored the potential roles of cloud computing, smart
devices and sensors in caring for elderly people at home. In this question you will explore the
ole of mobile location technology.

You will use the same article as for Question 1 and Question 3, which can be found here. Itis
a long article and you may read it in its entirety if you are interested, but for the purposes of
this question tis sufficient to read just the abstract and Introduction (pages 1 to 4). I
necessary, you should now re-read these sections.

a. Using what you have learned from your study of Block 2 Part 6, discuss one technology
that might be suitable for tracking elderly people indoors and one technology that might
be suitable for tracking elderly people outdoors. Be sure to highlight how each of your
chosen technologies might be used in each context. Explain at least one issue that
‘might arise with one of your chosen technologies.

The maximum word limit for Question 6(a) is 200 words.
(12 marks)

b. Write a paragraph which gives your overall views on the use of cloud, mobile-devices
and location-based services to support elderly people. You should include one
advantage and one disadvantage of the use of these technologies in this context and
give a clear conclusion as to whether you would like to be cared for in this way.

The maximum word imit for all of Question 6(b) is 100 words.

(3 marks)
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Question 7 (5 marks) |:|

. Include a screenshot showing an overview of all the Block 2 quiz questions you engaged
with. You must follow the detailed instructions in the T1112 Assessment quide on
including screenshots of quiz questions.

(2 mark)

b. Write a few sentences in which you tell your tutor about your experience of the quiz. For
instance, you may have found some Block 2 quiz questions particularly interesting or
challenging. In that case, tell your tutor why you found these questions challenging or
interesting

You can discuss quiz questions and their answers on the Module discussion and Python
help forums. If you have done so then (in answer to this question), you can also write
about your experience of discussing the quiz questions with fellow students/moderators.

Think of this as an opportunity to communicate with your tutor.
The maximum word limit for Question 8(b) is 100 words.
(3 marks)

(Total 5 marks)
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Question 1 (20 marks) |:|

This question is about Block 2 Part 1.

Now read the abstract and the introduction to the article: A Review of Wearable Technologies
for Elderly

2. Write two or three paragraphs that describe the group of people that might benefit from
cloud computing, smart devices and location-based services and why such technologies
might be needed to support this group of people in the future. Then briefly discuss the
three main types of data that the article thinks are important, and explain why they are
important. (The abstract wil be particularly relevant here.)

The maximum word limit for Question 1(a) is 150 words.
(9 marks)

b. Using this article and what you have leamed from your study of Block 2 part 1 (including
the article you were asked to read in part 4), write two or three paragraphs to explain the
possible advantages and disadvantages around the use of cloud computing in the
context of health care for the elderly.

The maximum word limit for Question 1(b) is 150 words.
(9 marks)

. Write a reference for this article using the guidance here from the Digital Skils for Study
(DisS)
(2 marks)

(Total 20 marks)
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Question 2 (18 marks)

This question is about Block 2 Part 2. It assesses your abiliy to follow the problem-solving

‘approach and go from an informal problem description to an implementation that solves the

problem

Scenario
Acar park management system uses a list to represent which spaces in a car park are

currently occupied and which are currently unoccupied. An emply space is represented
by a0 anda full space by a 1

For example, suppose the state of a small car parkis currently as shown in Figure 1

E® S g8

Figure 1 Occupied and unoccupied car park spaces

Then the state of the car park would be represented by the following list:
[1.0,1,1,0,1,0,1,1, 1, 0]

The designers of the car park management system require a program that will accept a
list such as the one above (although of course the length will not always be 11) and
calculate what percentage of the spaces are currently occupied, rounded to the nearest
percent.

In the example above 7 spaces are occupied and there are 11 altogether, so the
percentage occupied is: (7 /1) x 100 = 63.63... = 64% to the nearest whole number.

W
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i. What are the admissible inputs of the problem?
ii. What is the output of this problem?

(2 marks)

Write three tests for this problem. The inputs should be different from the example given
n the scenario description above. At least one of your tests must be a borderiine case.
Present the tests in a table, with a column for each input and output, and an extra
column with a brief explanation of why you selected each test, as is done in Block 2 Part
2 Activity 210 for example.

(3 marks)

Decompose the problem into sub-problems. Use the > notation and state in brackets the
type of the problem and of each sub-problem, following the example in Block 2 Part 2
Activity 244

You may also find it useful to consult Section 2 of the TM112 Problem solving and
Python quick reference.

(6 marks)

Choose the patterns for the subproblem types you identified, instantiate the patterns into
an algorithm, and transiate the algorithm into code.

This part of the question involves writing Python code. Name your Python file
Q2_0UCU.py. where OUCU is your OU computer username, e.g. abc123. Write your code
n this file and then submit the completed code file as part of the answer to this part of
the question
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Important note 1

Although Python has a built-in function to find the sum of a list, please do not use it to
‘compute how many 1s there are in the list

We want you to write your own code following the appropriate patters from Block 2 Part
2, because the purpose of this question s to practice following the problem solving
‘approach described there, which will equip you to solve problems in other cases for
which there is no built-in Python function.

Important note 2

APython program which is not preceded by a corresponding decomposition will gain at
most half marks. Again, the reason for this is that we want you to follow a systematic
problem-solving approach and not dive straight into code. Please therefore make sure
that you have supplied an answer to Part ¢

I you find it difficult to get the decomposition quite right at irst there is no reason why
Yyou cannot review it when you have written the code. The main thing is to have a clear
idea of what the solution needs to do (the decomposition) that ties in correctly with how it
does it (the program).

Make sure you use appropriate variable names and comments and that you have tested
your code with the inputs of your test table. (Keep each of your test inputs in your code,
but precede all of the test inputs, except for one. with the # symbol. Recall that # signals
acomment, which s ignored by the Python interpreter)

In answer to this part of the question you should submit the _py file containing your code
(following the instructions provided above), and also paste a copy of your code into your
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Question 3 (12 marks) |:|
This question is about Block 2 Part 3.

In Question 1 you explored the potential role of cloud computing in caring for elderly people at
home. In this question you will explore the role of smart devices. and in Question 6 you will
explore the use of location-based services in this same context

You will use the same article as for Question 1, which can be found here.

. Using the information in this article write a paragraph or two that briefly summarises the
strengths and weaknesses of each of the three smart devices that are mentioned, in the
context of elderly care.

The maximum word limit for Question 3(a) is 130 words.
(7 marks)

b. Choose two of the sensors from Table 3.1 in the discussion of Activity 3 4 in Block 2 part
3that you think would be most useful in “recognising activity” in the context of eiderly
care. You should say what each sensor measures and discuss the activities they might
detect that might be of interest in the care of the elderly

The maximum word limit for Question 3(b) is 100 words.

(5 marks)
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Question 4 (16 marks) |:|
This question assesses Block 2 Part 4.

. Consider the following two assignments

- wine_cellar = ['Merlot’, 'Riesling’, 'Burgundy’]

wine_cellar[e] = 'Zinfandel'

Draw (or describe) the objects and labels that the Python interpreter creates in response
to the first assignment.

Then draw (or describe) the objects and labels that results from carrying out the second
assignment immediately after the first assignment

Include your drawings or text descriptions in the solution document.

This part of the question involves creating two drawings or descriptions.

‘You can make your drawings whichever way is easiest or fastest for you. For instance,

Yyou could simply make your drawings using pencil and paper then scan or photograph
them

Alternatively, you can answer by providing descriptions of the drawings. In that case,

keep close to the formulations used in the long figure descriptions of the examples given
below.

For examples of such drawings, see Section 4.5 of Block 2 Part 4.

(6 marks)




