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SECTION 1: (General overview of Learner Performance in the question paper as a whole) 
 

The class of 2022 has made us proud. They showed an increase of 5% in the 
raw marks. 
Though we only had a 30.1% pass rate, we are pleased to say that 3 learners 
obtained full marks. It was clear whilst marking that the error in the paper 
caused panic and anxiety.  
Many learners attempted all the questions but question 9 and 10 was 
answered poorly. 
The learners who knew that there was something wrong with question 5.1 and 
did not answer question 5.1 will be disadvantaged. I trust that DBE will 
investigate and adjust the marks accordingly. Question 1 and question 3 were 
answered the best, followed by the introduction to grade 11 geometry, 
question 8. Learners also answered question 5, question 6 and question 7 
poorly. According to our analysis, 39% of the paper was accessible to learners. 
We are also very please to announce that 3634 learners scored more than 
50% for the paper and 220 learners scored above 80%.  
 
Below is a summary of learner’s performance according to the 7-point scale: 
Level 1 = 33 455 = 69.9% 
Level 2 = 6 944 = 14.5% 
Level 3 = 3 833 = 8% 
Level 4 = 1 941 = 4.1% 
Level 5 = 1 030 = 2.2% 
Level 6 = 443 = 0.9% 
Level 7 = 220 = 0.5% 
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(b)   Why the question was poorly answered? Also provide specific examples, 
indicate common errors committed by learners in this question, and any 
misconceptions. 
Question 1 

 
 
 
 
 
 
 
 

 
 

1.1.1) Calculate the mean number of votes that these 10 learners received. 
Many learners calculated the mean of the popularity score instead of the 
mean number of votes. 

1.1.2) Calculate the standard deviation of the number of votes. 
Many learners calculated the standard deviation of the popularity score 
instead of the standard deviation of the number of votes. 

1.2)   The learners who received fewer votes than one standard deviation   
below the mean were not invited. How many learners were invited? 

            Many learners knew that they had to subtract the standard deviation from 
the mean, but they did not know what to do after that. Some learners 
also worked out the mean number of votes but the standard deviation of 
the popularity score. If they mixed the two, we could not CA their answer. 
The table above shows that only 11% of candidates scored full marks for 
this question. 

1.5)     This was the first unfair question identified in the paper. The learners were    
asked to use the scatter plot and the table above, to provide a reason 
why: 

1.5.1)   IQ is not a good indicator of the number of votes that a learner could 
receive. 
Many learners were not sure how to use both the scatter plot and the 
table. The question should have read in 1.5.1, Use the scatter plot only, to 
provide a reason . . .  

1.5.2)    The prediction in QUESTION 1.4 is reliable. 
The question should have read in 1.5.2, Use the table only, to provide a 
reason . . .  

 
            Many teachers also felt that the scatter plot should have only been 

shown at the start of question 1.5 
 

 

  



 

Question 2 
 
 
 
 
 
 
 
 
 
 

2.2)   Write down the modal class of the data. 
          Many learners do not know the definition of the modal class and that is the 

reason why this question was answered so poorly. The interval o the ogive 
where the jump is the biggest, represents the modal class of the data. 

2.3)    How many employees spent more than 22.5% of their monthly salary on   
fuel? 
The learners were supposed to draw a vertical dotted line from where 
 x = 22.5, up until the ogive and then move towards the y axis. That answer 
must then be subtracted from 60. Some learners only got the value on the y 
axis but did not subtract it from 60. 
As our results indicate, only 10% of learners in our sample scored 1 and only 
14% scored 2 out of 2. 

2.4)   An employee spent R 2400 of his salary on fuel in that particular month. 
Determine the monthly salary of this employee if he spends 7% of his salary 
on fuel. 
  This was a simple level 1 question. Learners had to solve the equation  
  0.07x = 2400 ∴ x = R 34 285.71     

2.5)    This was our second unfair question identified in the paper. 
The monthly salaries of these employees remain constant and the number   
of litres of fuel used in each month also remains constant. If the fuel price 
increases from R 21.43 per litre to R 22.79 per litre at the beginning of the 
next month, how will the above ogive change. 
The ogive given was the percentage of salary spent on fuel against the 
cumulative frequency. Since we do not know what the employees’ 
salaries are, it is very difficult to state what effect the increase in fuel price 
will have on the ogive. 
Many learners calculated the percentage increase in the fuel price but 
did not know how that would affect the ogive. 

 
 

 

  



 

Question 3 
  
  
  
  
  
  

3.1.4)   Determine the coordinates of S. 
 The equation of AC was given as 5x – 6y = 8 and S was the y – intercept. 
 To calculate the y – intercept of any graph, we make x = 0 
 That gave us the answer of S(0; − 4 

3
). Was an easy level 1 question. 

 It is very disappointing that only 43.3% of candidates in our sample     
scored 2 out 2. 

3.3.1)   Calculate the size of D𝑪𝑪�𝑨𝑨. 
 There were many different ways to answer this question. The learners 
were expected to calculate the angle of inclination of lines AC and AB. 
Since their gradients were known, it was not difficult to calculate the 
angles of inclination. They would then have been able to calculate the 
size of 𝐴̂𝐴 and then use alternate angles to get to D𝐶̂𝐶𝐴𝐴. Only 11.1% of our 
candidates from our sample scored 4 out of 4. 

3.3.2)   Calculate the area of POSC. 
This was definitely a higher order question. Learners are expected to know 
how to calculate the area of a right-angled triangle as well as the area of 
a non – right – angled triangle, using the area rule. 
Learners do not know the properties of the different quadrilaterals. Some 
assumed that POSC was a trapezium and others even said that POSC is a 
parallelogram. 

 
 

  



 

Question 4 
  
  
  
  
  
  
 

Question 4.3 and 4.4 were both higher order questions – level 4. The word secant 
in 4.3 was not known to many learners and the integration with Calculus from 
paper 1 and analytical geometry in paper 2 was just too difficult for 99% of our 
learners. 
4.3)   For which value of k will y  = − 4

3
𝑥𝑥 + 𝑘𝑘 be a secant to the circle? 

         This was a higher order question and it was not aimed at learners getting 
level 1 and 2. 
Had learners known that the other tangent must be drawn at P for the line 
to be a secant, then learners would have known to substitute the 
coordinates of P into y  = − 4

3
𝑥𝑥 + 𝑘𝑘 and solve for k. 

4.4)   Points A(t;t) and B are not shown on the diagram. From point A, another 
tangent is drawn to touch the circle with centre M at B. 
4.4.1)   Show that the length of tangent AB is given by √𝟐𝟐𝒕𝒕𝟐𝟐 + 𝟒𝟒𝟒𝟒 + 𝟗𝟗 . 
             Learners had to visualize where the points A and B were to be and            
then use Pythagoras. 
             AB2 = AM2 – MB2 

                    = (3 – t) 2 + (– 5 – t )2 – 52               
4.4.2)   Determine the minimum length of AB. 
             This was the most difficult question in the paper, definitely level 4. 
             All that the learners were supposed to do was to find the value of t that 
will minimize the value of AB. There were four ways how they could have done it. 
Option 1: Use t = − 𝑏𝑏

2𝑎𝑎
 

Option 2: found the derivative of 2t2 + 4t + 9 and make it = 0 
Option 3: They could have completed the square 
Option 4: minimum value = − ∆

4𝑎𝑎
 

 
 
 
 
 
 

 

  



Question 5 
In question 5.1, sin x = − 3

√13
 , where x ∈( 0°; 90°), which makes the question 

unsolvable. 
DBE has decided to withdraw the question and to use a conversion table. 
The error in the paper really confused learners, caused panic and anxiety and 
the damage is unmeasurable. I trust that DBE will sympathise with learners when 
we recommend an upward adjustment of marks. 
5.2)   Determine the value of the following expression, without using a calculator. 
          𝑐𝑐𝑐𝑐𝑐𝑐( 90°+ 𝜃𝜃 )

𝑠𝑠𝑠𝑠𝑠𝑠( 𝜃𝜃−180° )+  3𝑠𝑠𝑠𝑠𝑠𝑠( − 𝜃𝜃 )
 

         This was an easy level 2 question. It seems like learners do not 
understand 
         reduction formulae and negative angles. Both these topics were 
taught in   grade 11. 

5.3)   Determine the general solution of the following equation: 
          (cos x + 2sin x) (3sin 2x – 1) = 0 
          69.2% of learners scored 0 marks. 

 The first mark was simply for making both brackets = 0. The general solution     
was also taught in grade 11. It would appear that learners did not go over 
their grade 11 work. 
5.4)     Given the identity: cos(x + y ) ×  cos ( x – y )  =  1 – sin2 x – sin2 y 
5.4.1)  Prove the identity. 
            Most learners attempted the question. The compound angles were    
given on the formula sheet. Learners had to multiply the compound angles 
out and use square identities to prove that LHS = RHS. Most of the learners 
had forgotten the square identity and could not prove that the LHS = RHS. 

           Many learners also confuse sin2 x with sin 2x and cos2 x with cos 2x.      
5.4.2)  Hence, determine the value of 1 – sin2 45° – sin2 15°, without the use of a 
calculator. 
            Our table indicates that 90,7% of learners in the sample scored 0 marks. 

             This was another higher order question. Learners had to identify that  
               x = 45   and y = 15. 

Use the LHS as cos( 45° + 15° ) × cos ( 45° – 15° ) and use special angles to 
simplify. 
Most of the learners could not notice that. There are other alternate 
methods also to simplify the expression, without the use of a calculator. 

5.5.)    Consider the expression: 16sinx . cos3 x – 8sin x . cos x 
5.5.1)  Rewrite the expression as a single trigonometric ratio. 
          This was another higher order question. Learners were supposed to take a 

common factor and then use double angles afterwards. Most learners 
could not factorise and that is why 88.2% scored 0 marks. 

5.5.2)  For which value of x in the interval x  ε [ 0 ; 90 ] will 16sinx . cos3 x – 8sin x .  
cos x  have its minimum value. 
Definitely another level 4 question. Learners had to know at which x value 
the sin graph has a minimum value and then use their correct answer from 
5.5.1 to calculate the value of x. Since most learners did not get any marks 
for 5.5.1, even more learners did not get any marks for question 5.5.2. 
99.7% of the learners in our sample scored 0 marks.  

      
 

 



Question 6 
 
 
 
 
 
 
 
 
 
 
 

6.1   Write down the period of g. 
The definition of the period of a trigonometric graph was done in grade 10  
and in grade11. Learners do not know their definitions. 

6.2    Calculate the: 
6.2.1 value of k 

To find the value of k, learners had to substitute 60° in either of the two 
equations. 
Most learners did not do that. 

6.2.2   the coordinates of B. 
Learners were supposed to subtract 60° from 180° and make the answer       
negative. They then had to check their answer by substituting that 
number in either of the two equations to see if they get the same answer 
as that of the value of k.  

6.3    Write down the range of 2g(x). 
The range of a trigonometric graph is done in grade 10 and 11. It is clear       
that most learners are not studying their definitions. To get the range of 
2g(x), we times the range of g(x) by 2. 
Question 6.1 – 6.3 are level 1 and 2 questions. 

6.4   For which value of x will g( x + 5 ) – f( x + 5 ) ≤ 0  ,    x ε [  – 90° ; 0° ] 
Most learners did not know that g( x + 5 ) means that the graph of g shifts 5   
to the left. So g( x + 5 ) ≤  f( x + 5 ) would be the same as g(x) < f(x) shifted 5 
units to the left. 

6.5    Determine the values of p for which sin x . cos x = p will have exactly two      
real roots in the interval x ε [  – 180° ; 180° ] 

             Definitely a higher order question, not aimed at learners struggling to pass 
mathematics. 
Our top performing learners in the province had to multiply both sides of 
the equation by 2 and then use their double angles. They also had to 
remember that for a trigonometric graph to be cut by a horizontal line 
twice only, the horizontal line must touch the sin 2x graph at its turning 
points, i.e., when the y values = 1 or – 1. 

 
 

  



 

Question 7 
 
 
 
 
 
 
 
 
 
 
 

7.1)   Determine the length of AD in terms of p. 
       Δ ABD is a right-angled triangle, so to calculate AD, the learners had to use 

Pythagoras. 
7.2)    Show that the length of CD = 𝟑𝟑𝟑𝟑(𝐬𝐬𝐬𝐬𝐬𝐬𝒙𝒙 + 𝐜𝐜𝐜𝐜𝐜𝐜𝒙𝒙 )

√𝟐𝟐 .𝐬𝐬𝐬𝐬𝐬𝐬𝒙𝒙
 

           In order to use the sin rule, we first had to calculate the size of 𝐴̂𝐴 in terms  
           of x.  
           The sin rule can be applied if we have two angles and a side. 
7.3)     If it is further given that p = 10 and x = 110°, calculate the area of Δ ADC. 

Most learners do not know that we can only use the area rule if we have    
SAS. 
In order to calculate the area of Δ ADC, one method is to first calculate 
the   length of AD and the length of CD. There are other methods also. 
89.9% of learners scored 0 marks. 

 
 

  



 

Question 8 
 
 
 
 
 
 
 
 
 
 
 
 

8.1)   Basic gr 11 geometry – level 1 work 
Teachers should rather focus on level 1 and level 2 work only and all the 
theorems, instead of trying to teach level 3 and level 4 geometry to 
learners. With enough practice, learners can master level 1 and level 2 
type of questions. 

 
Question 8.2 
 
 
 
 
 
 
 
 
 
 
 

8.2.1   Give a reason why DE // BH. 
The midpoint theorem and the converse of the midpoint theorem is done 
in grade 10 and again in grade 12 in conjunction with the proportionality 
theorem. 
Learners are not studying their theory and that is why they could not 
answer this question. 

            This is a level 1 question. 
8.2.2)   If it is further given that 𝑭𝑭𝑭𝑭

𝑩𝑩𝑩𝑩
 =   𝟏𝟏

𝟒𝟒
 , DE = 3x – 1 and GH = x + 1, 

calculate, giving reasons, the value of x. 
               This is a higher order question that combines the midpoint theorem and    

the proportionality theorem. Many learners attempted this question and a 
lot of them actually got marks for this question. Only 70.8% of learners 
scored 0 marks. 
Some learners said that DE = 2 BG instead of BG = 2DE. 



Those who said that DE = BG got x = – 5. Learners should remember that when 
working the length of a line, the answer cannot have a negative value.  

 

Question 9 
 
 
 
 
 
 
 
 
 

9.1)   Prove the theorem that states that the line from the centre of a circle that 
bisects a chord is perpendicular to the chord, i.e. OD ⊥ AB. 
Many learners did not study this theorem for the exams. Only 2.63% of learners in 
the sample scored full marks. The construction must be made and the 
arguments/statements must follow logically with the necessary acceptable 
reasons according to examination guidelines. A few learners confused the 
congruent symbol with the similarity symbol. 
 
 
 
 
 
 
 
 
 
 
 

9.2)     Prove, giving reasons, that: 
9.2.1)   OTBG is a cyclic quadrilateral.    
            This was our 4th question that we have identified as being unfair. 
            Most learners struggled to see that 𝑂𝑂𝑇𝑇�𝐺𝐺 and 𝑂𝑂𝐵𝐵�𝐺𝐺 are both = 90°. The line 
OB seems to be obstructing the view of 𝑂𝑂𝑇𝑇�𝐺𝐺. As is evident from our summary, 
86,1% of learners in our sample scored 0 marks for this question. 

9.2.2)   𝐆𝐆𝐎𝐎�𝐁𝐁 =  𝐒𝐒� 
Even for this question, to see that 𝐵𝐵𝑇𝑇�𝐺𝐺 was the same as 𝐵𝐵𝑂𝑂�𝐺𝐺, was really 
difficult for most learners. Again, the line OB seems to be obstructing 
𝐵𝐵𝑇𝑇�𝐺𝐺. 
Though this was a higher order question, 91.4% of learners in our sample 
scored 0 marks. 
We also noticed that many learners did not finish this question. They ran 
out of time and only attempted question 9.2.1. 

 



 

Question 10 
 
 
 
 
 
 
 
 
 
 

Prove, giving reasons, that: 
10.1)    𝑺𝑺�𝟏𝟏  =   𝑻𝑻�𝟐𝟐 

This was the last question attempted by many learners. A higher order 
question. 
Learners had to use3 theorems: tan chord theorem, exterior angle of a   
cyclic quadrilateral and the exterior angle of a triangle. 85.5% of learners 
scored 0 marks. 

 
10.2)   𝑨𝑨𝑨𝑨

𝑨𝑨𝑨𝑨
 =   𝑨𝑨𝑨𝑨

𝑨𝑨𝑨𝑨
 

Learners who had time to do this question, struggled because they had to 
identify the two triangles that they need to prove similar. Because they 
had to identify the triangles themselves, the question became a higher 
order question. 86.8% of learners scored 0 marks. 

10.3)    AC × SD = AR × TC 
            Indeed, a very good difficult higher order question. 

 Learners had to use their answer in 10.2 along with the correct ratio of the   
proportionality theorem in Δ ACR and combine the two answers to get 
the correct answer. 
From our sample, 97.7% of learners scored 0 marks and 0,26% scored full 
marks.             
Again, we noticed that many learners ran out of time because of the 
error in the paper. 
 I am sure that had learners had more time, some of them would have 
attempted question 10.2 and 10.3. 

 
 

(c) Provide suggestions for improvement in relation to Teaching and Learning 
Learners should be given a checklist of all topics they need to know for their 
grade 12 final  
examination. This list should have all the topics and 3 columns, one to tick for 
June examination, one to tick for trial examination and a final column for their 
end of year examination. Below is an example with just a few topics: 
Topic June Sept Nov 
Statement in words of the similarity theorem and the prove 
of it 

   

Statement in words of the proportionality theorem and the    



 

prove of it 
Statement of the midpoint theorem and the converse of 
the midpoint theorem 

   

All grade 11 theorems: 
Line from centre of a circle that bisects a chord is ⊥ to the 
chord 
And it’s converse 
Angle at the centre is twice the angle at the 
circumference 
Opposite angles of a cyclic quadrilateral are 
supplementary 
Tan – chord theorem 

   

Converse statements of all the theorems    
Level 1 and 2 riders    
Level 3 and 4 riders in terms of x     
Proving that a quadrilateral is a cyclic quadrilateral    
Proving that a line is a tangent to a circle at a specific 
point 

   

CAST diagram and reduction formulae    
Co – ratios and special angles    
Negative angles and general solution    
Trig graphs and sin, cos and area rule    
Compound angles and identities    

We have found during marking that many learners are not studying their 
definitions, theory and theorems. One reason could be because there is no 
order in their notebooks.  
Learners are always looking for the shortest way ( time frame ) to prepare for 
exams. Rushing into past papers does not seem to be a solution.  
Learners should also be given a page with all the acceptable reasons [ 
examination guidelines] in geometry and teachers must be encouraged to use 
those acceptable reasons only, and not use any shortened version in class or in 
a test/exam/memo. 
Learners should also get a summary of the cognitive levels, what it measures 
and the percentage that each level represents in a test or in an examination. 
Level 1 = Knowledge = 20% 
Level 2 = Routine procedure = 35% 
Level 3 = Complex procedure = 30% 
Level 4 = Problem solving = 15% 
These 3 pages must be pasted in their maths P 1 book and in their maths P 2 
book. 
That means that all learners should be given two 3 quire hard cover books. One 
for P 1 and another for P 2. The first two pages in each book must be used as a 
content page and all pages should be numbered. e.g. If a learner is looking for 
proving grade 12 trigonometric identities, the learners must be able to find the 
topic in their maths P 2 book in less than 7 seconds. 
Learners should only use these two books, that should include all the theory and 
proofs, to prepare them for their final examination. They should use different 
colour pens and increase the font size of very important theory notes and put a 
border around it. This is what top performing learners are doing!!! Learners should 
have two more 3 quire books, one for their P 1 exam papers and the 2nd one for 
their P 2 exam papers. These two books should also have a contents page. 
e.g., November 2019 P 1, pages 23 – 29. 



It is the teacher’s responsibility to help/guide learners with their time 
management in preparation for examinations. Learners are children, they do not 
have the mental maturity as adults yet. Some of them have no guidance at 
home. 
 
Teachers are encouraged to be punctual for classes, to be well prepared for all 
lessons and assessments and try their very best to be in school every day. 
Teachers must act as positive role models to their learners and they should 
endeavour to learn new ideas in making mathematics fun. 
 
It is very important to do planning for teaching and assessment in advance – 1 
term in advance, preferably. This planning will benefit both the teacher and the 
learners. 
The chief markers report gets send to all schools every year. Teachers should 
insist on getting a copy and keep it their maths files together with the marking 
guidelines.  
Attending of workshops by underperforming schools should be compulsory. The 
workshops can be held via teams and notes can also be distributed on the 
maths WhatsApp group “ Educ Related news”. There are at least 150 
mathematics teachers on that group. 
 
 
All workshops offered by subject advisors could be done in 3 categories: 
Category number 1: Learners who obtain more than 70%. 
Category number 2: Learners who get marks between 40% and 70%. 
Category number 3: Learners who get marks less than 40%. 
If at a particular school there are 42 mathematics learners and they all are 
failing, then that maths teacher should ask anyone of his mathematics 
colleagues or his subject advisor for guidance and support. Surely, this teacher 
cannot be doing level 3 and level 4 work with his learners. 
On the other hand, if at a particular school there are learners who get 
consistently more than 80%, then that teacher’s approach will be very different 
from the above-mentioned teacher. 
 
All schools should introduce compulsory lessons for grade 12 learners every 
Friday during term 1. This will help us to complete the syllabus comfortably and 
revise for trials.  
 
Subject advisors must continue to keep workshops for teachers that have not 
done geometry at school or that is not confident in teaching geometry. We find 
at the marking centre that teachers do not want to mark the geometry. If they 
are teaching geometry to grade 12’s at school, then it should not be difficult to 
mark geometry. 
 

 

  



 

(d) Describe any other specific observations relating to responses of learners 
and comments that are useful to teachers, subject advisors, teacher 
development etc. 

In question 1.1.1 many learners wrote: mean = 115
10

  =  15.5 and not just the 
answer. 
Answer only, if it is correct will be awarded 2 marks, but answer only, if it is 
incorrect, will lose 2 marks.  The first mark was for the 115 and the 2nd mark was 
for the answer. This is the method we are encouraging teachers to follow. 
Many learners have input the numbers twice in their calculators to ensure they 
get the same answer for the mean and for the standard deviation. 
We also want to encourage the learners to read their questions carefully. For 
bivariate data, the mean of the x values or the mean of the y values can be 
asked. They must not always assume that it is the mean of the x values that is 
being asked. 
In question 1.3 we recommend that learners write down the value of a and 
the value of b and then the equation of the least squares regression line. 
Learners can also be reminded that the equation is given on the formula 
sheet.  
In question 1.4, by reading the question properly, learners should know 
whether the predicted value is for the x value or the y value of the regression 
equation. 
 
In question 2.2 the learners were asked to write down the modal class. Many 
learners did not know how to answer this question. The modal class is simply 
the interval with the highest frequency. By looking at the dots of the 
cumulative frequency, we can see that the biggest jump is between 20 and 
25. 
 
In question 3.1 many of the very weak learners are using ∆𝑥𝑥

∆𝑦𝑦
 or they switch one 

of the x values. 
Please remind learners to label the coordinates as (𝑥𝑥1;  𝑦𝑦1) and (𝑥𝑥2;𝑦𝑦2). This will 
certainly eliminate the careless mistakes that they are making. Please also 
remind your very weak learners that the formulae are given. 
In question 3.1.2, learners are calculating the angle of inclination and they 
leave the answer as an acute angle or they are leaving it as a negative angle. 
Please remind learners that if the angle is obtuse on the diagram, then to 
make their acute angle obtuse, they have to subtract if from 180°. 
In question 3.2 the learners were asked to determine the equation of CD. Since 
the line is sloping downwards, the gradient must be negative. Many learners 
made a mistake in calculating the gradient of AB. But what is encouraging is 
the fact that they know that when lines are parallel, the gradients must be the 
same. 
In question 3.3.1, some learners calculated the coordinates of F and P, then 
the y calculated the lengths of PC, CF and PF, then they used the cos rule to 
calculate the size of DC�A. 
In question 3.3.2, teachers are encouraged to read the chief marker’s report 
along with the marking guidelines and note the different alternate solutions to 
calculate the area of POSC. 

 



In question 4.2.1, some learners calculated the length of MN or the length of 
MP or the length of NP in order to get the length of the radius. The formula for 
the equation of a circle with centre (a;b) is given on the formula sheet. 
In question 4.2.2, learners were asked to determine the equation of the 
tangent at N. 
Many learners calculated the gradient of the radius and used that gradient to 
determine the equation of the tangent at point N. For doing that, they were 
awarded 2 marks out of 5. 
Learners must be reminded that the radius is always perpendicular and that if 
lines are perpendicular, then the product of the gradients =  – 1. 
Question 4.3 and 4.4 were higher order questions. Teachers can remind 
learners what a secant is and that a secant cuts a circle twice. 
In question 4.4.2 we integrated calculus with analytical geometry. To 
determine the minimum length of AB, we could have used one of 4 different 
methods: 
There were four ways how they could have done it. 
Option 1: Use t = − 𝑏𝑏

2𝑎𝑎
 

Option 2: found the derivative of 2t2 + 4t + 9 and make it = 0 
Option 3: They could have completed the square 
Option 4: minimum value = − ∆

4𝑎𝑎
 

 
In question 5.3, knowledge of quadratic equations should have guaranteed 
that the weaker learners get at least 1 mark. When we have cos x =  – 2 sin x, 
we always divide by cos x on both sides in order to get 1 =  – 2 tan x. Then if we 
divide by – 2 on both sides we get 
Tan x = − 1

2
, then solve the equation. 

In question 5.4, when proving an identity, we encourage learners to start with 
one side and simplify it until we get to the other side. We do not encourage 
learners to simplify both sides until LHS = RHS. Learners are reminded to use their 
formula sheet when proving identities. 
 
 
In question 6.1 – 6.3, we encourage teachers to give the definition of the 
period, amplitude and range of a trigonometric graph to learners and explain 
when the period, amplitude and range changes. 
In question 6.4, learners must be told that f(x + 5° ) means that the graph of f(x) 
has shifted 5° degrees to the left. If we know where g(x) ≤ f(x), then g(x + 5° ) ≤ 
f( x + 5° ) simply means the points of intersection will move 5° to the left. 
In question 6.5, sin x. cos x = p has exactly two roots, means that a horizontal 
line drawn to  
sin 2x = 2p must cut the graph of sin 2x only twice, i.e., at the turning points of 
sin 2x.  
 

 

  



 

In question 7.1, we observe that many learners have used Pythagoras 
incorrectly. 
Many learners wrote AB = √5 𝑝𝑝  +  2p, that is not Pythagoras. Pythagoras states 
that in a  
right-angled triangle, the square on the hypotenuse = sum of the squares of 
the other two sides. 
In question 7.2, learners calculated that 𝐴̂𝐴 = 135 – x , but when they attempted 
to use the sin rule, they left out the sin, i.e. 𝐶𝐶𝐶𝐶

135°−𝑥𝑥 
 =   𝐴𝐴𝐴𝐴

𝑥𝑥
. 

In question 7.3 many learners used the wrong formula for area Δ ADC = 
1
2

 . 𝑐𝑐  .  𝑎𝑎  . cos𝐷𝐷� 
All the sin, cos and area formula are given on the formula sheet, please 
encourage learners to make use of the formula sheet. 
 
Question 8.1 was answered relative well. Just a few learners gave the incorrect 
reason. 
Question 8.2.1 was not answered well. It would appear that learners have not 
done the midpoint theorem or they have forgotten about it. 
In question 8.2.2, many learners said that BG = 3x – 1, used the proportionality 
theorem correctly and ended up with x =  – 5. When working out the length of 
a line, your answer can never be negative.  
 
In question 9.1, many learners did not study this theorem. Please encourage 
learners to study all their theorems. It is supposed to be easy marks. 
In question 9.2.1, many learners got the reason wrong for 𝑂𝑂𝑇𝑇�𝐺𝐺 = 90°. The 
correct reason according to the examination guidelines is: Line from centre 
that bisects a chord is ⊥ chord. 
Though we accepted 𝑂𝑂𝐵𝐵�𝐺𝐺 = 90° ( diameter ⊥ tangent ) ,we would prefer it if 
learners wrote  
Radius ⊥ tangent. 
When saying that 𝐵𝐵𝑇𝑇�𝐺𝐺 =   𝑆̂𝑆 ( corresp ∠’s, GT // PS ), learners must include the 
parallel lines. 
When a teacher writes an answer on the board or in his/her memorandum, 
the parallel lines must be there. 
 
In question 10.1, learners had to use3 theorems: tan chord theorem, exterior 
angle of a cyclic 
quadrilateral and the exterior angle of a triangle. These 3 marks were all 
independent marks and it could have been stated in any order. 
In question 10.2 we encourage teachers when using the reason, prop 
theorem, they have to include the parallel line. 
Question 10.3 was indeed, a very good difficult higher order question. 
Learners had to use their answer in 10.2 along with the correct ratio of the 
proportionality    
theorem in Δ ACR and combine the two answers to get the correct answer. 
 

 

  



 

Common tests should be set for under performing schools. These tests should 
include an answer book, similar to the ones used for trials and the end of year 
examinations. 
It is the responsibility of teachers to motivate and encourage their learners. This 
they can do in many ways. E.g. Be punctual, be well prepared, to give 
meaningful lessons, to encourage learners to make wise and good choices 
every day, to be goal orientated, to make sacrifices daily and to choose 
good friends that will add value to their lives. Simply put, to do well at the end 
of the year, learners need to stay focused and work diligently every single day. 
Teachers should be eager to develop themselves by interacting with fellow 
teachers.  
Subject advisors and teacher development should put together an organized 
team of teachers who can bring about new and innovative ideas in teaching 
of mathematics and invite teachers to district workshops. It should be 
compulsory for all teachers to be fully equipped with GeoGebra and the 
graph program. Teachers can submit tests, where they have used either 
GeoGebra or graph, to a subject advisor or an appointed cluster leader for 
guidance/moderation.   
 

 





*MATHE2*
















































































	Blank Page

