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Some of the solutions presented in this booklet use techniques that are not included in the current CAT 

curriculum. They are presented here as alternative methods for solving the problems. It is hoped that teachers 

and participants (learners) will look at the methods used and consider using them in their Practical 

Assessment Tasks which, in a sense, are open-ended and where use can be made of techniques not included 

in the curriculum (see Assessment Criteria 6 and 10 of the DBE’s 2018 PAT for Grade 12). 

Some of the solutions presented might be considered inefficient or not so elegant. The main purpose in 

providing a variety of different solutions to most of the questions is really to show that there is normally more 

than one way to solve a problem. Refinements can be made, especially in the database questions, to make 

the output look neater – this is left to the reader to consider. 

There are probably also several other ways of solving the problems. Readers are encouraged to suggest 

other solutions and to send them to the Olympiad office (info@olympiad.org.za).   

NOTE: 

The solutions in this booklet were produced using the applications in Office 365 (version 1805) on a 

computer running Windows 10 Pro (version 1803). There might be some differences between the images 

shown in this booklet and what you get when you try the various solutions. However, the strategies, 

techniques, etc. used should be the same. Where possible alternative images (figures) have been provided 

to show the differences. 
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A: WORD-PROCESSING 

 Use the document “Water Issues in South Africa” to answer the question. 

1. How many rows are there in the table of the biggest dams in South Africa? 11 

Method 1 

Scroll down to the table on page 6 of the document. The table contains a header row followed by the 

details of the 10 biggest dams in South Africa, one row per dam. In other words, the table contains 11 

rows. 

2. Screen readers for sight-impaired people cannot read pictures in a 

document and so rely on alternate text or descriptions associated with the 

picture. What is the alternate text/description associated with Figure 1? 

Rainwater 

harvesting 

The image appears on “Page 8 of 9” or page 9 of the actual document. 

Method 1 

Scroll down to the image. Right click on the image and select ‘Edit Alt Text’ in the drop-down menu (Figure 

1).  

 

Figure 1 

An ‘Alt Text’ window opens down the right-hand side of the document (Figure 2). The first line in the text 

box gives the caption for the image. The second line gives the alternate text used by screen-readers, in 

this case ‘Rainwater harvesting’ 
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Method 2 

Scroll down to the image. Select the image with a left-click. A ‘Format’ tab opens on the ribbon. Click on 

‘Alt Text’ in the ‘Accessibility’ group on the ribbon. The ‘Alt Text’ window shown in Figure 2 opens with 

the same result being shown. 

3. On which word or words has the bookmark 'Largest' been set? Gariep Dam 

Method 1 

Pressing <Ctrl>-G (or F5) opens the ‘Go To’ tab in the ‘Find and Replace’ dialog box. Make sure that the 

‘Bookmark’ option in the ‘Go to what:’ window is highlighted. A drop-down containing all the bookmarks 

created in the document (Figure 3) is displayed. 

 
Figure 3 

Figure 2 
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In this case you will see that two bookmarks were created, viz. Largest and Schools. Select ‘Largest’ and 

then click the ‘Go To’-button. You will be taken to the page in the document containing the word(s) linked 

to this bookmark that will be highlighted (Figure 3). 

4. The person who hand wrote the original document had terrible 

handwriting. The typist who typed up the document typed 5 where 6 

should have been typed, and 6 where 5 should have been typed. How 

many 5s and 6s have to be changed to correct the text in the body of the 

document? Note the body of the document excludes headers, footers 

and the table of contents. 

30 

Note that only text in the body of the document should be checked. The page numbers in the footers are 

automatically generated – this can be seen as they are a field – so too is the table of contents. The typist 

would not have typed up these sections of the document and so they need to be excluded from the count. 

Method 1 

Long method: carefully read through the whole document noting every time a digit ‘5’ or a digit ‘6’ occurs. 

Maybe you could highlight each occurrence with a highlighter pen. You should see 30 occurrences of the 

digit ‘5’ and the digit ‘6’ 

Method 2 

Use the ‘Find and Replace’ function without actually replacing anything. To do this press <Ctrl>-F and the 

‘Navigation’ dialog box opens down the left side of the document. 

 
Figure 4 

If one enters 5 in the input box the number of times this value occurs in the document is given, as well as 

a set of results showing exactly where the value occurs. You will note from Figure 4 that the digit ‘5’ occurs 

14 times. If you change the value in the input box to 6 you will note that it occurs 19 times in the document 

(Figure 5). 
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Figure 5 

So, the digit 5 and the digit 6 together occur 33 times (14+19). However, if you scroll back to the table of 

contents you will note that the page numbers in the table of contents have been included in the count as 

they are highlighted (Figure 6). The page numbers 5 and 6 occur 3 times so this must be subtracted from 

33 to give 30 as the answer. 

 
Figure 6 

5. What is the average number of characters per word in the whole 

document? (Your answer should be correct to 1 decimal place, e.g. 4.9.) 

5.1 

OR 

5.3 

The methods shown below provide two different answers both of which are accepted. 

Method 1 

MS Word provides what are called readability statistics. This function needs to be specifically enabled 

before it can be used. To do this click on ‘File’ in the ribbon to access the ‘Backstage View’ associated 

with Word. In the menu down the left side select ‘Options’ right at the bottom. In the dialog box that opens 

select ‘Proofing’. Scroll down until you find ‘When correcting spelling and grammar in Word’ and make 

sure that the box next to ‘Show readability statistics’ is ticked (Figure 7). Then click on OK. 
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Figure 7 

Having ensured that the readability statistics will now be generated click on the ‘Review’ tab in the ribbon. 

The first function on the extreme left of the menu is either ‘Check Document’ or ‘Spelling & Grammar’. 

Click on this and a window similar to that shown in Figure 8 on the next page will open down the right side 

of the document. The ‘Editor’ window might look slightly different depending on the version of Word being 

used. 
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Figure 8 

Click on each of the items indicated, for example ‘Grammar’. The suggested correction is shown. You are 

then given an option to either correct, ‘Ignore Once’ or ‘Don’t check for this issue’. You can choose what 

to do but, in this instance, you can click on ‘Don’t check for this issue’. Do this for each of the types of 

issues identified. For example, in this instance, grammar, clarity and conciseness, and punctuation 

conventions. Having completed this the document will then be analysed and the information box shown 

in Figure 9 will be displayed. This clearly shows that the average number of characters per word is 5.1. 

 
Figure 9 
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Method 2 

Select the whole document by pressing <Ctrl>-A. Now click on the ‘Review’ tab on the ribbon followed by 

the ‘Word Count’ function in the ‘Proofing’ group. An information box (Figure 10) opens showing some 

statistical data on the document as a whole. The number of words in the document is 4 342, while the 

number of characters (not including the spaces between words) is 22 811. Dividing the number of 

characters by the number of words would give the average number of characters per word. In this case it 

would be 22811/4342 = 5.2535… which is 5.3 when correct to 1 decimal place. 

 
Figure 10 

Method 3 

Another method not using Word is to go to the following website: 

http://countwordsworth.com/lettersperword  

Copy the whole document and paste it into the window provided. The online app immediately generates 

a full set of statistics. See Figure 11 below for the readability statistics and Figure 12 on the next page for 

the characters (letters) per word. 

 
Figure 11 

http://countwordsworth.com/lettersperword
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Figure 12 
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B: SPREADSHEET 

Note: Sections B and C use very similar data but some of the fields and data are different. All answers to 

Section B must come from the sheet Spreadsheet Dam Data Round 2’ of the Excel spreadsheet file. 

The file called ‘Spreadsheet Dam Data R2’ contains a worksheet called ‘Main Data’. Use the information in 

this sheet to answer the questions that follow.  

The first thing to do when opening a spreadsheet is to get a rough idea of the data it contains. Look at: 

• the size of the spreadsheet, i.e. number of rows and columns; 

• the names given to the row and column headings; 

• the data types, e.g. numeric, date/time, text, etc.  

• any special features of the spreadsheet, e.g. missing data, duplicate data, etc. 

The worksheet shows the volume of water in 6 dams labelled A to F for the period 1 July 2012 to 31 December 

2015. It also shows the volume of water which was consumed each day over the same period. The volume 

of water present in each dam on each day is in the column with the heading ‘Storage ML’. This value is in 

millions of litres (ML or Megalitres). The next two columns give the water level in the dam as a percentage of 

its capacity - the first column for the given date, and the next column on the same day and month but for the 

previous year.  

Column X is the volume of water (also in Megalitres) consumed by the population who receive the water from 

the dams in the spreadsheet. 

The data on each dam extends from row 4 down to row 1282, meaning that for each dam there are 1278 

rows of data. 

For a number of these questions you will have to make calculations in additional columns. You may use any 

column after column Y. Label these columns carefully and do NOT delete them. Save them in the file as your 

file may be required by the judges after the competition. Do not delete or change any of the data you are 

given. 

For all questions, if the answer is a number just give the number without any units. 

Use the spreadsheet file Spreadsheet Dam Data R2 to answer the question. 

1. How many months of readings are there for Dam A? 42 

Method 1 

The recordings start on 1 July 2012 and go through to 31 December 2015, a period of 3½ years or 42 

months. 

Method 2 

The recordings start on Row 4 and go through to Row 1282. Each row represents a day, so this means 

that there are 1278 days’ worth of recordings. Dividing this by 365.25 gives 3.5 years or 42 months. 

Method 3 

In an empty cell to the right of the data enter the following formula 

=ROUND((B1282-B4)/365.25, 1) 

This formula will produce the answer 3.5. 
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2. On what date is the ‘Daily Drinking Water Consumption’ the lowest? (Give 

the answer in the form ccyy/mm/dd, e.g. 2018/07/26.) 
2014/06/14 

The ‘Daily Drinking Water Consumption’ is contained in Column X. 

Method 1 

The MIN function can be used to find the smallest (lowest) value in the column. 

Insert the following function in say cell Y3  

=MIN(X4:X1282) 

The value 580 is returned (Figure 13). 

You now have two possibilities to use to find the date. 

• Scan Column X with your eye looking for the value 580. Once you’ve located 580 scan across to 

the left of the row to see what the date is. 

• Highlight Column X and use the ‘Find’ function to locate the value 580. Look across that row to 

see what the date is. 

In both instances you should see that the date is 2014/06/14. 

 
Figure 13 

Method 2 

Turn on the filters by selecting Row 3. Now click on ‘Sort & Filter’ in the ‘Editing’ group on the ribbon, then 

click ‘Filter’ (Figure 14).  
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Figure 14 

You will know that the filters have been turned on when you see an arrowhead next to each of the cells in 

Row 3 (See Figure 15). 

 

Figure 15 

Click on the arrowhead next to the ‘Daily Water Consumption’ column heading. A drop-down menu 

appears (Figure 16). The table of values at the bottom is in ascending order of water consumed. You 

should note that the lowest value is 580.  

 

Figure 16 
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Deselect all the values by unchecking ‘(Select All)’ and then select the value 580 by checking the box next 

to 580; then click on OK. Only the row containing the value 580 will now be displayed (Figure 17). Scan 

across the row to Column B which contains the date 2014/06/14.  

 

Figure 17 

Remember to turn this filter off before proceeding otherwise it might affect other calculations. You do this 

by either checking ‘(Select All)’ or by clicking on the ‘Clear Filter from …’ button. 

Method 3 

A more complex method is to use the INDEX and MATCH functions1. 

Insert the following function in say cell Y3  

=MIN(X4:X1282) 

The value 580 is returned (See Figure 19). 

In cell Y4 insert the following function: 

=INDEX($B$4:$B$1282, MATCH(Y3, $X$4:$X$1282,0)) 

The MATCH function looks for the value in cell Y3 in the range X4:X1282. The value returned is the 

position of the value in cell Y3 in the range. In this case it will be in the 714th row in the range, or Row 717 

of the worksheet. The INDEX function then returns the value in the 714th row in the range B4:B1282. 

The number 41804 is returned. If the cell is formatted as short date the value 41804 is formatted as 

2014/06/14. 

 
Figure 18 

 
Figure 19 

In many senses the INDEX/MATCH functions are a better bet than the VLOOKUP functions as they can 

be used to lookup values either side of the column in which the initial value is located, while the VLOOKUP 

function can only find values to the right of the column in which the initial value is located. 

Method 4 

Combine the various functions by inserting the following into cell Y4: 

=INDEX($B$4:$B$1282, MATCH(MIN(X4:X1282), $X$4:$X$1282,0)) 

                                                 
1 Refer to https://exceljet.net/index-and-match for more information 

https://exceljet.net/index-and-match
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The number 41804 is returned. If the cell is formatted as short date the value 41804 is formatted as 

2014/06/14.  

3. On how many days did the volume of water in Dam B exceed its capacity? 114 

The volume of water in Dam B each day can be found in Column F. The capacity of Dam B can be found 

in Cell F1. Note that Cell F1 has a custom format, viz. "Capacity: "# ##0" Million litres" (See Figure 20). 

Irrespective of the format of the number the actual value is still a numeric value and can be used in 

calculations or criteria. 

 
Figure 20 

Note that in the following examples non-numeric criteria need to be enclosed in double quotes but numeric 

criteria do not. 

Method 1 

Because we have to count the number of days that satisfy a specific criteria it is reasonable to think that 

a COUNTIF function should be used. Enter the following function in say cell Z4: 

=COUNTIF(F4:F1282, ">33517") 

OR 

=COUNTIF(F4:F1282, ">"&33517) 

The function returns the value 114. 

Method 2 

As the height of the dam wall and consequently its capacity might increase it’s best to use a cell value 

rather than a hard-coded value such as 33517 in the COUNTIF function. Enter the following function in 

say cell Z4: 

=COUNTIF(F4:F1282, ">"&F1) 

In this case the function returns the value 114. 

Method 3 

If the volume of water exceeds its capacity then the ‘Current %’ will be greater than 100%. The values in 

column G can, therefore, be used to find the answer. 

Turn on the filters by selecting Row 3. Filter the numbers in column G looking for those greater than 100%. 

Figure 21 below shows that 114 records meet the criteria. 
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Figure 21 

Method 4 

Similar to what was done in methods 1 and 2 use could be made of the COUNTIF function on the values 

in column G. Enter the following formula in an empty cell to the right of the data: 

=COUNTIF(G4:G1282, ">100") 

The same result, viz. 114, will be returned. 

4. The volume of water in which dam exceeded its capacity on the most 

number of days? 
D 

The words “which dam” in the question suggest that we need to check each dam. So, there will be two 

steps to the solution. First, we need to determine the number of days during which each dam exceeded 

its capacity; and then check across all the dams to see which dam exceeded its capacity by the most. 

The formula used in Question 3 could be used for each dam as this determines the number of days a dam 

exceeded its capacity. 

Using any empty cells in say columns Z and AA enter the text and formulas as shown in Figure 22. The 

COUNTIF functions will return the values shown in Figure 23. Remembering that the values returned 

represent the number of days each dam exceeded its capacity a quick scan of the values will show that 

Dam D with the value 319 (the largest of the values) is the correct answer. 

 
Figure 22 

 
Figure 23 

 

5. What is the greatest difference (positive or negative) between the current 

% and previous year % for Dam F? (In your answer ignore the sign if there 

is one and give your answer correct to 1 decimal place, e.g. 27.8.) 

46.9 

The question requires that a difference between two readings be calculated. This is probably best done 

by inserting a column to the right of column T, but you could also insert a column to the right of the data 

set, say in column AB.  

The values in columns S and T represent percentages. A quick scan of the values will show that sometimes 

the Current % is greater than the Previous Year % and sometimes it’s the other way around. This is also 

suggested in the question which talks of “ignore the sign”. One way of ignoring the sign is to use the ABS 

function. Remember that the ABS function returns only the value by stripping away the sign. So  

ABS(-23.5) will return a value of 23.5 and ABS(23.5) will also return a value of 23.5. 
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In the inserted column insert the following formula that uses the ABS function and then copy if down to the 

rest of the cells in that column: 

=ABS(T4-S4) 

The first couple of values in the inserted column should look as follows (Figure 24): 

 
Figure 24 

You might wonder why subtracting 62.0 from 74.6 gives an answer of 12.7 and not 12.6. The answer lies 

in the fact that for display purposes the percentages in columns S and T have been rounded. The values 

in fact are 61.98343 and 74.63576. When the smaller value is subtracted from the larger value the answer 

is 12.65233 which when rounded becomes 12.7 

Now you can use the MAX function to determine which of the differences in the inserted column is the 

greatest. The answer is 46.88268 which when rounded to 1 decimal place gives 46.9. 

6. What was the average volume of water stored in Dam A, expressed as a 

percentage of the capacity, for the period 1 January 2012 (that is correct) 

to 31 December 2012? (Your answer should be correct to 1 decimal place, 

e.g. 75.3.) 

83.9 

On first glance this might seem to be a trick question as the spreadsheet does not give any values for any 

of the dams for the period 1 January 2012 to 30 June 2010. However, closer inspection of the data shows 

that for each of the dams the second and third columns give the current percentage and also the 

percentage for the previous year. So, if we look at the values (volumes or percentages) for the period from 

1 January 2013 through to 30 June 2013 these rows also contain the values for the same period the 

previous year, i.e. for 2012. 

Figure 25 below is a screenshot of the period 1 January 2013 to 3 January 2013. It shows that the current 

% on 1 January 2013 was 91.8% while that in the previous year (1 January 2012) was 93.2% For 2 January 

2013 the percentage was 91.7% while that on 2 January 2012 (the previous year) was 93.2% 

 
Figure 25 
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The question talks of the “average volume of water” but also talks of this volume “expressed as a 

percentage of the capacity”. There is no need to actually work with the volumes as the percentages given 

in the “Current %” and “Previous Year %” columns are already volumes expressed as a percentage of the 

capacity. So, all that one has to do is to determine the average percentage for the period from 1 January 

2012 through to 31 December 2012. 

However, the percentages are in different places, viz. column D (D4:D187) for the period 1 July 2012 to 

31 December 2012 and in column E (E188:E368) for the period 1 January 2012 to 30 June 2012. 

The question talks of obtaining the “average” and so using the AVERAGE function would be the most 

appropriate. 

Method 1 

In an empty cell somewhere to the right of the data enter the following formula 

=AVERAGE(D4:D187, E188:E368) 

The function returns the value 83.9462 which when rounded to 1 decimal place by inspection gives the 

answer 83.9 

You could also use the ROUND function as follows: 

=ROUND(AVERAGE(D4:D187, E188:E368),1) 

Method 2 

A more tedious method would be to add rows before row 4. Insert the dates 1 January 2012 down to 30 

June 2012 in column B. Then using the percentages in cells E188:E368 insert a formula (Figure 26) to 

work out the actual volume of water in Dam A on the dates given (Figure 27). 

  

 
Figure 26 

 
Figure 27 

Once you’ve done that you can sum the values in the rows (using the SUM function) and divide this sum 

by the actual number of days in 2012 (a leap year so 366) and then divide this answer by 31767 (the 

capacity of Dam A). 

- Sum: 9758905 

- Number of days in 2012: 366 

- Average volume per day: 26663.6748 

- Average volume expressed as a percentage of the capacity: 83.9% 

OR  

You can determine the average of the volumes (using the AVERAGE function) and then divide the answer 

by 31767. 

- Average volume per day: 26663.6748 
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- Average volume expressed as a percentage of the capacity: 83.9% 

OR  

You can select the volumes in cells E4:E369 and read the average value on the task bar. Then divide this 

value by 31767. 

- Average volume per day: 26664 

- Average volume expressed as a percentage of the capacity: 83.9% 

7. On Monday the 16th July 2012 the ‘Daily Water Consumption’ increased by 

more than 200 ML over the previous day (from 648 ML to 928 ML). What is 

the next date on which the increase in consumption over the previous day 

was greater than 200 ML? (Give the answer in the form ccyy/mm/dd, e.g. 

2018/07/26.) 

2013/11/07 

If you haven’t inserted any columns into the spreadsheet the daily water consumption (in megalitres) is 

found in column X. The question requires that we determine the difference in the daily consumption 

between two consecutive days. The best way of doing this is probably by inserting a column to the right 

of column X.  

In this column insert a formula (see Figure 28) that will determine the difference in water used for 

consecutive days. Figure 29 shows the differences in water consumptions between two consecutive days. 

On 2 July 2012 (2012/07/02) 30 ML more water was consumed than on 1 July 2012 (a positive value), 

while on 3 July (2012/07/03) 16 ML less water was consumed than on 2 July 2012 (shown by the fact that 

the difference is a negative value). 

Scrolling down the column you will see that on 16 July 2012 (2012/07/16) 280 ML more water was 

consumed than on 15 July 2012 – the example given in the question. 

 
Figure 28 

 
Figure 29 

Method 1 

Continue scrolling down the column that contains the differences until you find the next date on which the 

increase in consumption is greater than 200 ML. 

The next date on which the increase in consumption is greater than 200 ML is on 7 November 2013 (or 

2013/11/07) where the increase was 247 ML. 

Method 2 

The above method could take a while if there are a number of rows in the spreadsheet. A quicker method 

would be to turn on the filters using row 3 and then filtering the values on the column containing the 

differences. Select ‘Greater than’ in the filter and the value should be 200. 
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Figure 30 

Figure 30 above shows that the consumption increased by more than 200 ML on only 5 days during the 

period of 42 months. The last value shown, viz. 200, is actually rounded down from 200.2609 and so is 

greater than 200 ML. 

After 16 July 2012, the example given in the question, the next date on which the consumption increased 

by more than 200 ML is on 7 November 2013 or 2013/11/07. 

8. On which date was the decrease in ‘Current %’ for the total volume of water 

stored the greatest? (Give the answer in the form ccyy/mm/dd, e.g. 

2018/07/26.) (NB. Do NOT delete the column(s) containing your 

calculations.) 

2014/03/08 

If you haven’t inserted any columns into the spreadsheet the current percentage of the total water stored 

is found in column V. The question requires that one determine the percentage difference between one 

day and the previous day. So, for example, on 2 July 2012 the current percentage was 62.5% and on the 

previous day (1 July 2012) it was 62.1%. This means that the amount of water stored increased (positive 

value) by 0.4 percentage points. 

Insert a column to the right of column V. In this column insert the formula shown in Figure 31 below. You 

should notice that some of the values are positive, meaning an increase in the volume stored; and some 

are negative, meaning a decrease in the volume stored (Figure 32). 

 
Figure 31 

 
Figure 32 

The question requires us to find the date on which the decrease is the greatest. In other words, we’re 

looking for the date on which the difference is the largest negative value or in Excel terms the minimum 

value. 
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Method 1 

In an empty cell somewhere to the right of the data enter the following formula: 

=MIN(W5:W1282) 

If correctly entered the function should return a value of -5.6 - this is the greatest decrease. Keeping this 

value in mind scroll down the column until you find this value. You should find this in row 619. Now scroll 

across to the date in column B where you will note that this decrease happened on 8 March 2014, or 

2014/03/08. 

Method 2 

Turn the filters on using row 3. Filter the data in column W (the column you inserted and that now contains 

the differences). You’re looking for the value -5.6. You can deselect all the values and just select the value 

-5.6. Only the row containing the value -5.6 in column W will be shown, viz. row 619. The date given is 8 

March 2014, or 2014/03/08. 

Method 3 

You could use a combination of the MIN, INDEX and MATCH functions. In an empty cell, say cell AA10, 

insert the following combination of functions: 

=INDEX(B5:B1282, MATCH(MIN(W5:W1282), W5:W1282, 0)) 

Note that the various ranges must match each other otherwise the functions will not produce the correct 

result and could lead to an #NA type error.  

The MIN function determines the minimum value in the cells in the range W5:W1282. The MATCH function 

determines exactly where this minimum value lies in the range W5:W1282. In this case it will be the 615 

entry in the range. The INDEX function then looks for the 615th entry in the range B5:B1282, the column 

of dates. 

The result might appear as a number, in this case 41706. This is a serialised date. Change the format of 

the cell to a short date format and the value will be shown as 2014/03/08. 

9. On how many days was the ‘Daily Water Consumption’ greater than 900 

ML, but the ‘Total Stored’ was less than 55% of the total capacity? (NB. Do 

NOT delete the column(s) containing your calculations.) 

31 

If you carefully analyse the question you should note the following: 

• The words “how many days” suggest that the number of days would need to be counted; and  

• The question contains two conditions, viz. daily water consumption must be greater than 900 ML 

AND total stored water must be less than 55% of the total capacity. 

The COUNTIFS function seems to be the most appropriate function to use as it counts the number of 

instances when two or more conditions are true. 

Before starting, calculate the total capacity of all the dams by summing the values in cells C1, F1, I1, L1, 

O1 and R1 – store this value in cell U1. The total should be 898 221 ML. 

Method 1 

Enter the following function into any empty cell to the right of the data: 

=COUNTIFS(Y4:Y1282, ">900", U4:U1282, "<"&0.55*$U$1) 

In the above function  
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- column Y contains the daily water consumption that must be greater than 900;  

- column U contains the total volume of water stored per day that must be less than 55% of the total 

capacity of all the dams in cell U1. 

The above function will return an answer of 31 being the number of days on which both conditions are 

met. 

Method 2 

Use three columns to the right of the data, say columns AE, AF and AG. Insert the following formula in 

cell AE4 and copy it down to the remaining cells in column AE. This formula will give a result of TRUE if 

the value in Y4 is greater than 900, otherwise the value will be FALSE. 

=Y4>900 

Insert the following formula in cell AF4 and copy it down to the remaining cells in column AF. This formula 

will give a result of TRUE if the value in U4 is less than 55% of the total capacity contained in cell U1, 

otherwise the value will be FALSE. 

=U4<0.55*$U$1 

Insert the following formula in cell AG4 and copy it down to the remaining cells in column AG. This formula 

will give a result of TRUE if the values in AE4 and AF4 are both TRUE, otherwise the value will be FALSE. 

=AND(AE4, AF4) 

Enter the following formula in an empty cell at the top of column AG. This will count the number of times 

that both conditions are TRUE. 

=COUNTIF(AG4:AG1282, TRUE) 

The above function returns a value of 31. 

10. Assume that a week runs from Monday to Sunday. The change in the 

‘Storage (ML)’ from one Sunday to the next indicates the change in the 

amount of water in the dam for that week. In how many weeks was the 

change in the total stored for all the dams less than 0? (Give the number 

only, e.g. 31.) (NB. Do NOT delete the column(s) containing your 

calculations.) 

118 

Column A contains the day of the week on which the reading was taken. Closer inspection of the data in 

each cell will show that it is the actual date but that the data has been formatted in such a way that it only 

contains the day of the week (Figure 33). 

 
Figure 33 

The question refers to readings taken on Sundays. Turn on the filters using row 3. In column A filter the 

data by selecting “Date Filters” and then “Equals” from the drop-down menu. In the dialog box set the 
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day equal to “Sunday” and click on OK. You should note that the data is now filtered and that only the 

readings taken on Sundays is displayed. 

It needs to be noted that even though the data has been filtered the other data has not been deleted and 

so could still be included in calculations. Note the row numbers are not consecutively numbered (Figure 

34). Because of this it would be best to copy the relevant data, i.e. the total water stored in column U, to 

a new worksheet. 

 
Figure 34 

Create a new worksheet. Select the relevant data in column U (include the heading “Storage (ML)”) and 

copy it to column A in the new spreadsheet starting in cell A1. In the new worksheet we should only have 

the data readings taken each Sunday. 

The question requires us to determine the change in total volume of water stored each Sunday. To do this 

we make use of a formula. Enter the following formula in cell B3 and then copy it down to the other cells 

in column B: 

=A3-A2 

You should note that some of the values are positive, meaning that the total volume of water increased 

during that week; and some of the values are negative, meaning that the total volume of water decreased 

during that week. 

The question requires us to determine how many negative values there are in column B (“the change is 

less than 0”). Note that the values extend from B3 to B184. 

Method 1 

In an empty cell to the right of column B, say cell D3, enter the following function: 

=COUNTIF(B3:B184, "<0") 

The COUNTIF function counts the number of times a value in the range B3:B184 meets the criteria, viz. 

is <0. The function returns a value of 118. 

Method 2 

Turn on the filters using row 1. Using the filter in column B select those values that are less than 0. The 

status bar (Figure 35) shows that there are 118 data items in column B that meet the criteria. 

 
Figure 35 
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C: DATABASE 
 

NB. Many of the database questions can also be solved by exporting the table as an Excel spreadsheet and 

then using spreadsheet functions. 

Note: Sections B and C use very similar data but some of the fields and data are different. All answers to 

Section C must come from the Access database file. 

Cape Town, the Mother City, is facing the worst drought in 100 years and if Day Zero arrives it will be the first 

city in the world to run out of drinkable water. Currently the city has level 6B water restrictions in place, 

allowing residents to use only 50 litres of water, per person, per day. 

The dams in and around Cape Town form part of the Western Cape Water Supply System, which is an 

integrated and collectively managed system of dams, pump stations, pipelines, and tunnels. In addition to 

servicing Cape Town, the system supplies water to towns in the Overberg, Boland, West Coast and Swartland 

areas, and provides irrigation water for agriculture. 

Use the database “CapeTownDams2” to answer the question. 

One of the first things to do when answering questions on a database is to scope the database, i.e. identify 

the various tables; identify the fields in each database; check to see whether there are any links (relationships) 

between the various tables; etc. 

The CapeTownDams2 database comprises two tables, viz.  

• Dam_Details: This table contains 14 records each of which contains 12 fields containing details of the 

various dams around Cape Town. The DamCode field is the primary key. 

• Dam_Readings: This tables contains 19141 records each with 6 fields containing details of the daily 

readings taken at each of the dams over a period of 4 years. The ReadingCode field is the primary 

key. 

The two tables are related, being linked by the DamCode field in each table (Figure 36). 

 
Figure 36 
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1. What is the location of the dam with the largest surface area? Villiersdorp 

The answer to this question is likely to be found in the Dam_Details table as this contains details such as 

the location of the dam, the capacity of the dam, and also the surface area when the dam is full to capacity. 

Method 1 

Open the Dam_Details table in Datasheet View. Scan down the column headed SurfaceArea looking for 

the largest value. In this case it is 5082 hectares. The dam with the largest surface area is the 

Theewaterskloof Dam which is close to Villiersdorp. 

Method 2 

Open the Dam_Details table in Datasheet View. Using the filters, sort the table in descending order 

according to the SurfaceArea field. The dam and its location will be the record at the top of the list, viz. 

Villiersdorp (Figure 37). 

 
Figure 37 

Method 3 

Create a simple query such as that shown in Design View in Figure 38. Note that only 3 fields are used 

and that the SurfaceArea field has been sorted in descending order. When run this query will produce a 

list of the 14 dams sorted according to SurfaceArea in descending order (Figure 39). The dam and its 

location will be the record at the top of the list, viz. Villiersdorp. 

 
Figure 38 

 

 
Figure 39 
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2. What is the total registered capacity of all the 'minor' dams that supply 

water to Cape Town? (Give the number only, e.g. 131.) 
4386 

Method 1 

Open the Dam_Details table in Datasheet View. Using the filter on the Classification field select only those 

dams that are classified as “Minor” dams. There should be 8 of them. Click on the icon in 

the Records group on the ribbon. 

 
Figure 40 

In the dropdown at the bottom of the “Capacity” column select Sum. The value 4386 is given (Figure 40). 

You could also take out your calculator and add the values together. 

Method 2 

Create a simple query such as that shown in Figure 41 and then run the query. 

 
Figure 41 

Click on the Totals-icon in the Records group on the ribbon. In the dropdown at the bottom of the “Capacity” 

column select Sum. The value 4386 is given (Figure 42). 
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Figure 42 

3. Some of the readings were incorrectly captured. For how many days are 

the first two characters of the reading code not the same as the dam code? 

(Give only the number, e.g. 25.) 

5 

The readings will be found in the Dam_Readings table. The ReadingCode comprises two parts, the first 

part being the DamCode and the second part (the 5 digits) being the date on which the reading for that 

dam was taken. As you are probably aware the date is stored as a number so the number 40909 is actually 

1 January 2012. So, the ReadingCode BR40909 is the reading taken at the Berg River Dam on 1 January 

2012. 

In order to answer the question, you need to compare the 2-letter DamCode with the first two characters 

of the ReadingCode. As there are 19141 readings scanning the list of readings is not advisable as it could 

take quite some time. 

Method 1 

Create a simple query such as that shown in Figure 43 below. Note that the two fields used are DamCode 

and ReadingCode so that when the query is run one can clearly see where the problem lies. Also note the 

use of the LEFT-function to isolate the left two characters in the ReadingCode. 

 
Figure 43 

When the query is run it produces a list of 5 records that meet the criteria (Figure 44). 
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Figure 44 

Method 2 

Create a simple query similar to that shown in Figure 43 but where the criteria have been swopped. Note 

once again the use of the LEFT function (Figure 45). This query produces a slightly different list as only 

the first two characters of the ReadingCode are being displayed rather than the whole ReadingCode 

(Figure 46). 

 
Figure 45 

 
Figure 46 

Despite using a slightly different method you will note that the characters in the two columns differ but the 

result is still 5 records. 

4. On which date did the Wemmershoek dam exceed its capacity by the 

most? (Give the answer in the form ccyy/mm/dd, e.g. 2018/07/26.) 
2013/07/30 

This capacity of a dam is stored in the Dam_Details table while the readings are stored in the 

Dam_Readings table. This question therefore requires data from both tables. 

Method 1 

This method does not make use of the fact that the two tables are related. 

Using the Dam_Details table you will be able to identify that the capacity of the Wemmershoek Dam is 

58776 ML and that the DamCode is WH. 

Using these facts create a simple query based on the Dam_Readings table (See Figure 47). 
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Figure 47 

Note the two sets of criteria and that the volume is sorted in descending order, meaning that the largest 

value will be at the top of the list. When the query is run it produces the following result (Figure 48) showing 

the first 5 records out of 14 records that satisfy the criteria. This clearly shows that the Wemmershoek 

Dam exceeded its capacity (58776 ML) by the most on 30 July 2013, or 2013/07/30. 

 
Figure 48 

Method 2 

This method makes use of the fact that the two tables are related. 

Create the following simple query that uses fields from both tables (Figure 49). Note that you with this 

query you do not need to know either the DamCode or the Capacity of the Wemmershoek Dam.  

 
Figure 49 

When this query is run it produces the result shown in Figure 50, once again showing that the 

Wemmershoek Dam exceeded its capacity by the most on 30 July 2013, or 2013/07/30. 

 
Figure 50 
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5. According to the data provided which dam had the highest capacity to wall 

height ratio (i.e. capacity/wall height)? (Give only the dam code, e.g. AA.) 
TW 

The dam code, capacity and wall height are features of the dam and so are contained in the Dam_Details 

table. 

Create a simple query based on the Dam_Details table such as that shown in Figure 51. 

 
Figure 51 

Note the calculated field is obtained by dividing the capacity of the dam by the height of the wall. The 

format of the calculated field has been changed to “Fixed” (Figure 52) so as to produce a value to 2 

decimal places, which makes the printout neater. 

 
Figure 52 

When run the above query produces the result shown in Figure 53, clearly showing that the dam with code 

TW has the largest capacity to wall height ratio. 

 
Figure 53 
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6. In which year was the total volume of water stored in all the 'minor' 

dams on 1 January the lowest? (Give only the year, e.g. 2012.) 
2015 

The dam classification (major or minor) is contained in the Dam_Details table while the other data (volume 

and date of reading) is contained in the Dam_Readings table. 

Method 1 

This method makes use of the fact that the two tables are related. 

Create the following relatively complicated but still simple query (Figure 54). Note the following: 

• The criteria “Minor” to only select those dams with a minor classification; 

• The use of the YEAR, MONTH and DAY functions to isolate the year, month and day from the date 

of the reading.  

• The inclusion of grouping to group the output by year and to sum the volumes for each year. 

 
Figure 54 

When this query is run it produces the result shown in Figure 55 clearly showing that on 1 January 2015 

the total volume of all of the minor dams was the lowest at 1790 ML. 

 
Figure 55 

Method 2 

This method does not make use of the fact that the two tables are related. 

Use the Dam_Details table to identify the dam codes of all the minor tables. These codes will be AA, DV, 

HH, KP, LG, LZ, VA and WD.  

Create a simple query similar to the one in Figure 54 above but with the Classification field replaced with 

the DamCode field and the criteria changed so that the codes identified above are included (Figure 56). 

When this query is run it produces the same results as those in Figure 55. 



 

 

 
 

32 

 
Figure 56 

7. What was the total volume of water in all the 'major' dams supplying 

water to Cape Town on 1 September 2013? (Give the number only, 

e.g. 1316.) 

957276 

The dam classification (major or minor) is contained in the Dam_Details table while the other data (volume 

and date of reading) is contained in the Dam_Readings table. 

Method 1 

This method makes use of the fact that the two tables are related. 

Create the following simple query (Figure 57). Note the following: 

• The criteria “Major” to only select those dams classified as ‘major’ dams; 

• The inclusion of grouping to group the output by classification and date of reading and to determine 

the total volume on the specific date. 

 
Figure 57 

When run the query produces the output shown in Figure 58: 

 
Figure 58 

You should note that the total volume of water is 957276 ML. 

Method 2 

This method also makes use of the fact that the two tables are related. 

Create the simple query shown in Figure 59. Note the inclusion of the criteria ‘Major’ to select only the major 

dams. 
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Figure 59 

Running the query produces a list showing the volume of water contained in each dam on 1 September 

2013 (Figure 60). Now select the Totals icon in the Records group on the ribbon. In the Totals row below 

the Volumes select Sum to get the total volume of water in all the major dams. The following output should 

be produced: 

 
Figure 60 

You should note that the total volume of water is 957276 ML. 

Method 3 

This method does not make use of the fact that the two tables are related. 

Use the Dam_Details table to identify the dam codes of all the minor tables. These codes will be BR, SL, 

SU, TW, VV and WH.  

Create a simple query similar to the one in Figure 59 above but with the Classification field replaced with 

the DamCode field and the criteria changed so that the codes identified above are included (Figure 61). 

When this query is run it produces the same results as those in Figure 60. 

 
Figure 61 
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8. In which year is the greatest drop in volume of water stored in all the 

dams as measured from 1 January to 31 December? (Give the year 

only, e.g. 2012.) 

2015 

The assumption in this question is that there is a drop in the total volume of water between 1 January and 

31 December each year. This assumption might not be true in that the total volume might increase because 

of good rains. 

For each year from 2012 through to 2015 you need to determine the total volume of water on 1 January 

and also on 31 December. Then subtract the total volume on 31 December from the total volume on 1 

January. 

Method 1 

Create the simple query based on the Dam_Readings table shown in Figure 62. Note the use of the Year, 

Month and Day functions to isolate a specific date and to group the output for each year. 

 
Figure 62 

When the query is run it produces the output shown in Figure 63. This shows table the total volume of water 

in all of the dams on 1 January of each year. 

 
Figure 63 

Amend the query so that the volume on 31 December of each year is calculated. Figure 64 shows the 

changes to the query. 

 
Figure 64 

When the above query is run it produces the output shown in Figure 65 which is the total volume of water 

on 31 December of each year. 
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Figure 65 

The results of the two queries can either be exported to an Excel spreadsheet where the calculations can 

be done or because there are not that many values they can be entered manually into a spreadsheet or 

even entered into a table using Word. A table similar to that shown below could be obtained. 

 
Volume of water on 

 

Year 01-Jan 31-Dec Difference 

2012 698050 790252 92202 

2013 788087 841265 53178 

2014 838928 758674 -80254 

2015 757007 506657 -250350 

 

Remember that the difference is obtained by subtracting the volume on 1 January from the volume on 31 

December for each year. You should notice that some of the values are positive (for 2012 and 2013) 

meaning that the volume of water increased that year; and that some of the values are negative (for 2014 

and 2015) meaning that the volume of water decreased in those year. 

The greatest drop in the volume of water is the 250350 ML in 2015. 

Method 2 

Follow method 1 but instead of modifying the query make use of a parameter-driven query such as that 

shown in Figure 66 below: 

 
Figure 66 

Note the inclusion of “[What day?]” and “[What month?]” in the criteria for the day and month. These will 

prompt the user for some input. When this query is run dialog boxes such as those shown in Figure 67 and 

Figure 68 on the next page open and the user needs to enter the day and month (both numbers as the 

values in the query are numeric). This provides some flexibility as any valid day or any valid month can be 

entered. You should note that there is no data validation! 
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Figure 67 

 
Figure 68 

The same results as those shown in Method 1 are produced and the same process of using a spreadsheet 

or table can be followed to arrive at the answer. 

Method 3 

Use could be made of a CrossTab query such as that shown in Figure 69 below: 

 
Figure 69 

This query is generated by selecting a CrossTab query rather than a Simple query in the new query dialog 

box. Base the query on the Dam_Readings table. The row headings should be the DateOfReading; the 

column headings should be the DamCode; and the values should be based on the sum of the Volumes 

(See Figure 70). 

 
Figure 70 
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When the query is run it produces a set of results such as that in Figure 71. The dates are in date order 

and the volume of water in each of the dams on that date is contained under each of the dam codes. The 

‘Total Of Volume’ column contains the total volume of water for all the dams on the date given. 

 
Figure 71 

Using the filter option next to the DateOfReading select ‘Equals’ and enter “*/01/01” as the criteria. Note 

the use of the wildcard. Figure 72 gives the total volume of water contained in all of the dams on 1 January 

of each year. 

 
Figure 72 

Change the criteria in the filter to “*/12/31” and the following results for the total volume of water in all the 

dams on 31 December of each year is obtained (Figure 73). 

 
Figure 73 

Now follow the same procedure as that used in the first two methods to determine the difference in volume 

between 1 January and 31 December of each year. 
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9. On how many days did the height of the water in the Kleinplaas dam 

exceed 8m and the volume of water exceed 700 ML? (Give the number 

only, e.g. 316.) 

920 

The Dam_Readings table does not contain the name of the dams, only the dam codes (DamCode). The 

code for the Kleinplaas dam can easily be obtained from the Dam_Details table; it is KP. 

Method 1 

Open the Dam_Readings table in Datasheet View. Filter the DamCode field for the code ‘KP’; filter the 

Height field for a value greater than 8; filter the Volume field for a value greater than 700. 

The status bar (Figure 74) tells us that 920 records satisfy the criteria. 

 
Figure 74 

Method 2 

Open the Dam_Readings table in Datasheet View. Filter the DamCode field for the code ‘KP’; filter the 

Height field for a value greater than 8; filter the Volume field for a value greater than 700. 

Turn on the Totals row and use the Count function (Figure 75) and you should get the answer 920. 

 
Figure 75 

Method 3 

Create a simple query based on the Dam_Readings table, such as that shown in Figure 76 below: 

 
Figure 76 

When the query is run it shows that 920 records meet the criteria. 

Method 4 

Create a simple query based on both the Dam_Details and the Dam_Readings tables, such as that shown 

in Figure 77 on the next page: 
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Figure 77 

When the query is run it shows that 920 records meet the criteria. 

10. In which month in 2014 was the most water available to the residents 

of Cape Town? (Write the name of the month in full, e.g. January.) 

August 

OR 

Augustus 

The DateOfReading field in the Dam_Readings table contains the day, month and year on which each 

reading is taken. The MONTH and YEAR functions can be used to isolate the month and year of each 

reading. These can be used in a simple query to determine the answer. 

Method 1 

Create a simple query based on the Dam_Readings, such as that shown in Figure 78 below: 

 
Figure 78 

Note that the records will be grouped by the month of the reading; that 2014 is the year in which the readings 

were taken; that the total volume of water in a particular month is calculated using the sum; and that the 

eventual product is sorted in descending order according to the total volume. When the query is run it 

produces the output shown in Figure 79. The month with the greatest volume in 2014 is month 8 which is 

August. 
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Figure 79 

Method 2 

Create a simple query based on the Dam_Readings, such as that shown in Figure 80 below: 

 
Figure 80 

Note that the criteria for the DateOfReading has been changed. When run the above query produces a 

result the same as that shown in Figure 79. 

Method 3 

This could also be done by creating a query similar to those above but without grouping. A report based on 

this query and grouped by month could be used to determine the volume of water available for each month. 
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FUNCTIONS AND FEATURES USED IN COMPETITION 

 

WORD 

 

ALT-TEXT 

BOOKMARKS 

READABILITY STATISTICS 

SEARCH & REPLACE 

 

 

EXCEL 

 
ABS 

AND 

AVERAGE 

CONCATENATION (&) 

COUNTIF 

COUNTIFS 

INDEX 

MATCH 

MAX 

MIN 

ROUND 

 

 

ACCESS 

 

DAY 

GROUP BY 

LEFT 

MONTH 

QUERY (CROSSTAB) 

QUERY (SIMPLE) 

REPORT 

SORT 

SUM 

TOTALS 

YEAR 

 

 


