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11.
The    temperature (in °C)  of   a  lake    was    recorded every hour, every day,    for   one    week.  As   each    reading was    taken, it  was    added sequentially to  the   collection  TEMPERATURES, which is stored permanently. At   the    end    of   the    week this    data    was    read    into    a  two-dimensional array named TEMPWEEK  as shown below.
[image: ]     (a) Construct the    algorithm that    will    read the    data     from the    collection into the   array.  You    can    use    the   collection functions  TEMPERATURES.getNext()  and  TEMPERATURES.isEmpty(). [5 marks]

     (b) Using the   array  TEMPWEEK,  construct an   algorithm to  determine and    output the minimum temperature for the week. [4 marks]

     (c) If  the   temperature is  less    than 12.00. °C then    the   day,    time    and   temperature are   also placed in a separate data structure.

          (i) Describe a dynamic data    structure that    might be   used    to   hold    this    data.  You may use a labelled diagram. [3 marks]

          (ii) Using this    dynamic structure suggest how    the   number of   days    when the temperature of the lake was below 12.00. °C can be found.
[3 marks]

Señor Rodriguez is  having a  new    house built     and    will    require local tradesmen to complete a number of tasks. The Gantt chart below shows the tasks involved in the building of the house.

[image: ]
     (a) Define the term  concurrent processing. [1 mark]
     (b) Identify two tasks that are carried out concurrently. [1 mark]
     (c) Identify two tasks that are carried out sequentially. [1 mark]
     (d) Describe how the idea of abstraction applies to one of the tasks. [2 marks]
     (e) Explain one  advantage and one  disadvantage of   carrying out    a  number of tasks concurrently. [4 marks]


Marking Schema
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(i) Award [1 mark] for each step identified up to [3 marks max].
Set counter to zero (0);
Start from the beginning of the list:
‘While the end of list is not reached;
Increase counter by 1:

Follow the pointers/links; [3 marks]
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(b)
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(d)
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Award [1 mark] for a definition that covers the basis of the term.
Concurrent processing means to do more than one activity at the same time;

Award [1 mark] for a pair of tasks correctly identified.
Install plumbing and install electrical systems;

Award [1 mark] for a pair of tasks correctly identified.

Any two tasks in which one cannot begin before the other is completed:
Digging the foundation and building the floors;

Building the walls and building the roof:

Building the roof and plastering the walls;

Award [1 mark] for identifying a task as composed of subtasks.

_Award [1 mark] for describing some reasonable set of subtasks.

Describe one of the tasks as being composed of subtasks:

Build the floors: Install the beams, install the joists, install the subfloor, install
the finish floor.

Paint the walls: Mask off things not to paint, cover floors, select paint colours,
paint trim, paint walls, paint ceilings.

Landscaping: Plan the plantings, get the plants, dig holes, plant things, seed the
lawn, install lighting.

Award [1 mark] each for the identification of an advantage and a disadvantage.
Award up to [2 marks] for explaining the advantage and disadvantage.

[1 mark]

[1 mark]

[1 mark]

[2 marks]
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Advantages:

Building could be finished faster; By doing some tasks concurrently,
the overall time needed to complete the building will be reduced.
Since construction workers are paid by the hour, getting the building done
sooner will reduce the cost of the building.

Disadvantages:

Workers on concurrent tasks may get in each other’s way; If the plumbers and the
electricians are both working at the same time and both need to get at the same
place at the same time, one will have to wait. Thus, it may take longer to do the
electrical work while the plumbing is being done than it would take to do it alone.

Harder to supervise: The supervisor needs to look at the work being done and
make sure that ts being done correctly and explain what needs to be done, efc.
If there are two (or more) sets of workers the supervisor will have to work
harder to watch both of them at the same time.

_Award [1 mark] for identifving an application.
Award an additional [1mark] for outlining a task carried out by the
application.

The word processor: counting the number of words in the document.

The browser: Interpreting the HTML to figure out what to display.

The downloading program: Calculating the amount of time remaining to
complete the download.

[4 marks]

[2 marks]
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Monday ~ Tuesday I Sunday

hours indices [01 11 el
00:00 o] 12.4 12.3 12.6
01:00 [#8] 123 123 12.5
16:00 [1e] 12.9 12.9 129
17:00 17 13.0 13.0 13.0
18:00 [1s] 13.1 13.1 13.1
22:00 [2z2] 123 123 123
23:00 [23] 123 123 123
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Task name

Dig the foundations

Build the walls
Build the roof

Build the floors

Install clectrical systems
Install plumbing

Plaster the walls

Paint the interior
Landscape the grounds
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11.

(@)

(b)

Award marks as follows up to [5 marks max].

Award [2 marks] for correctly using isEmpty () and getNext () to retrieve
all the items from the collection.

_ward [1 mark] for looping through the 7 days.

_Award [1 mark] for looping through the 24 hours.

Award [1 mark] for correctly filling the TEMPWEEK array.

Example pseudocode:
DEYS = 0
HOURS = 0

loop while NOT TEMPERATURES.isEmpty ()
TEMPWEEK [DAYS, HOURS] = TEMPERATURES.getNext ()
HOURS = HOURS + 1
if HOURS = 24 then

HOURS = 0
DAYS = DAYS + 1
end if
end loop

Award marks as follows up to [4 marks max].

Award [1 mark] for looping through 7 days and the 24 hours.

Award [1 mark] for initializing the minimum value to something reasonable
(an element of the array or avalue less than absolute zero, —273.15 °C).
Award [1 mark] for correctly finding the minimum value.

_Award [1 mark] for outputting the minimum value.

[5 marks]
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Example pseudocode:

MINIMUM = TEMPWEEK[0, 0]
loop DAYS from 0 to 6
loop HOURS from 0 to 23
if TEMPWEEK[DAYS, HOURS] < MINIMUM then
MINIMUM = TEMPWEEK[DAYS, HOURS]
end if
end loop
end loop

output MINIMUM [4 marks]
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However the answer is presented, descriptive text or graphically, award
marks as follows up to [3 marks max].

Award [1 mark] for indicating that each node contains a pointer to the
next node.

Award [1 mark] for indicating that each node contains day, time, and
temperature.

Award [1 mark] for stating/showing that the pointer in the last node is
null.

Linked list:

In which each node contains link/reference to the next node;
And data field that contains three data items;

Data items are day, time and temperature;

External pointer poiats to the first node in the list;

And the pointer field of the last node is null;

OR
» Monday » Monday » Sunday | Bt [
first | 00:02 04:03 23:15 It |
113 119 114 L

[3 marks]




