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2020 CHIEF MARKERS REPORTS 

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

The number of Eastern Cape NSC, SC and MEO candidates that wrote the final paper NSC 

Technical Mathematics 2020 paper was 1920. 

 

A sample of 100 scripts was collected during the marking process.  The selected sample 

comprises of scripts that were moderated by the Internal Moderator and/or Chief Marker, 

and/or the Senior Marker as well as some unmoderated scripts. 

The graphical representation in the report will be bases on the 100 sampled candidates’ 

responses which were selected as depicted in the next table. 

  [0; 44] [45; 59] [60; 74] [75; 89] [90; 104] [105; 119] [120; 150] TOTAL 

Required 15 15 20 20 20 5 5 100 

Actual 36 18 18 15 6 5 2 100 

Perc 36% 18% 18% 15% 6% 5% 2%   

 

The 2020 cohort performed poorer than the past two years. There was a drop of almost 6% in 

the raw pass rate in comparison with 2019 and almost a 13% drop in comparison with 2018 raw 

pass rate. 

 

There are too many centres where all the learners are failing the paper and, in some instances, 

where the highest mark achieved by the centre is below 10% of the paper, that is less than 15 

marks out of 150. On top of that, too many candidates achieved no marks for the question 

paper 

 

Currently the Technical Mathematics Paper 2 fails the aim of the NCS as quoted in the CAPS 

documents: 

“(d) The National Curriculum Statement Grades R – 12 aims to produce learners that are able 

to: 

• identify and solve problems and make decisions using critical and creative thinking;” 

The bulk of the learners still performs at level 1  

 

The average performance of the sampled 100 candidates is depicted in the graph below 

 

 

 

 

 

Question 1 was the best performing question as expected, with Question 3, 9 and 11 being the 

worst performing questions of the sampled candidates. The performance per questions were 

relatively close to each other. Question 1 and 6 with an average above 50%. Questions 2, 5 and 

8 in the 40% with Questions 4, 7 and 10 with average percentage in the range of 30%, whilst the 

poorest performing questions were performing in the upper 20%. Question 3 (Trig definitions and 

equations) replaced Question 9 (Ratios, proportions, and similarities) as the worse performing 

question. 

 

Analytical Geometry was the best performing topic, followed by Trigonometry and Euclidean 

Geometry with Angular Movement and Measurements completing at the back. 
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SECTION 2: Comment on candidates’ performance in individual questions 

(It is expected that a comment will be provided for each question). 

 

QUESTION 1 [Total marks 15] 
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• Easy question to lead the paper in 

• Learners found Q1.2.2 to be the most difficult to answer in this question 

• Average percentage for this question is 57% from the sample candidates 

• Q1.1.1 not well answered as one would have expected 

• Q1.1.2 & Q1.1.3 were well answered 

• Q1.2.2 was the weakest answered question  

Common errors and misconceptions 

i.) Q1.1.1- many learners struggled to apply the reverse application of the 

midpoint formula 

ii.) Many learners lost the conclusion marks in Q1.2 

iii.) Learners incorrectly switch between the distance and gradient formulae 

iv.) Learners confuse the concepts of parallel and perpendicular 

v.) Determining the equation of straight line – learners substitute coordinates from 

different point, e.g., x-coordinate of B and the y-coordinate of C  

vi.) In the gradient formula, far too many learners switch the coordinates, instead 

of calculating 
Δ𝑦

Δ𝑥
, they calculate incorrectly  

Δx

Δy
. These are basic mistakes that 

can be avoided. 

vii.) Q1.2.2 – learners calculate BA, but instead of calculating MO they calculate 
1

2
𝐵𝐴. Further, many candidates calculate everything correctly, but they did not 

conclude 

Other candidates did not realise the application of the distance formula, whilst 

some learners did not apply Analytical methods, and could not score any 

marks 

Suggestions for improvement 

i.) Expose learners to “reverse” mathematics – e.g., they must know how to 

calculate the midpoint, M, for example of AB.  The “reverse” mathematics is 

when for example the coordinates of M and say A are given and now, they 

must calculate the coordinates of B. 

ii.) Expose learners to “show that …” type of questions. 

iii.) Clearly distinguish between when are lines parallel and when they are 

perpendicular and how do you show that lines are parallel or perpendicular 

iv.) Learners must be reminded to conclude when they are asked to show that 

some statement is true 
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QUESTION 2 [Total marks 11] 
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• Many candidates did not attempt Q2.1.2 

• Most got the equation of the ellipse incorrect in Q2.2.1 

• Sketching the ellipse in Q2.2.2 was the best answered sub-question 

• A matter of concern is that there were many candidates that could not sketch the ellipse 

correctly and even candidates that scored zero for the paper, which are not part of the 

sampled candidates 

Common errors and misconceptions 

i.) Q2.1.1 – many calculates calculate the equation of the circle only and did not 

deduce the length of the diameter 

ii.) Q2.1.2 – many lost the mark for not concluding that the determined equation is a 

tangent 

iii.) Q2.2.1 – Many did not write it in the required format. A common mistake was that 

learners wrote the required equation as 
62

𝑎2
+

3,52

𝑏2
= 1 or in the format 

𝑎2

𝑥2
+

𝑏2

𝑦2
= 1 

(although correct format given in the question paper). Many assumed that 𝑎 = 12 

Suggestions for improvement 

i.) Emphasise the difference between radius and diameter and their relationship 

ii.) Teachers should expose learners to the different ways of asking the same question 

a. Normal – determine the equation of a tangent to the circle through  a point, 

straight forward as per CAPS document 

b. In this paper – given a straight line – prove that the line is the tangent 

iii.) Basic concepts like domain and range must not be neglected in the teaching process 
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QUESTION 3 [Total marks 18] 

 

 

This was the worst performing question in the paper 

Q3.1 – The expectation was a 100% achievement, seeing that is a calculator usage problem. 

Q3.2 – candidates were caught off guard to draw two  diagrams in different quadrants 

Q3.2.2; Q3.3 – the worst performing sub-questions with Q3.3.2 the worst performing sub-

question in the paper 

Common errors and misconceptions 

i.) Q3.1 – many struggled to use the calculator with confidence 

ii.) Q3.2 – many could not draw the diagrams correctly – not realising that it should be 

separate diagrams. Many did not even attempt to draw the diagrams. Many drew 

them in the 2nd quadrant.  

iii.) Q3.3 – many learners failed to understand that they need to factorise trigonometric 

equations (of which it was the first time to have two different solutions) – this was an 

unexpected quadratic equation, leading to solving simple trigonometry equation 
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iv.) Q3.3.1 – Misunderstanding of the concept “in terms of” -  many candidates made sin A 

the subject of the formula – many did not recognise the square identity 

v.) Q3.3.2  - this question depended on Q3.3.1 and if they messed it up, they lost marks - 

many learners do not clearly understand the zero property – many learners only gave 

the one factor equal to zero 

Suggestions for improvement 

i.) Calculator usage is one of Specific aims of Technical Mathematics, which must 

specially be practice by all learners on a regular basis.  

ii.) All learners should be in the possession of a scientific calculator and deliberate 

intervention in using these calculators should be implemented. Calculator worksheets 

with a variety of problems should address this problem. 

iii.) Drawing a trigonometry sketch diagram from given information needs serious attention 

iv.) The meaning of write “in terms of” something must be clarified to the learners 

v.) The application of the zero property (If ab = 0 then a = 0 or b = 0) also need 

reemphasizing and its application across different sections of Technical Mathematics 

vi.) Learners to know all the square identities or at least be able to identify the correct 

identity from the formula sheet 
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QUESTION 4 [Total marks 11] 

 

 

Question performed at an average percentage of 34% of the sampled candidates 

Many did not answer this question 

Question 4.1.2 was the worst performing sub-question of the sampled candidates 

Common errors and misconceptions 

i.) Q4.1.1 many learners left their answer as sin2(2𝜋 − 𝜃) 

ii.) Q4.2 – many learners reduced cot2(180° − 𝑥) = −cot2 𝑥 , not realising the influence of 

squaring the ratio – many confuse the identity of cot 𝑥 and tan 𝑥 

iii.) Learners do not know their identities AND they do not make use of the formula sheet 

with the given identities 

Suggestions for improvement 

i.) Practise enough problems on a regular basis 

ii.) Revise identities  

iii.) Explain all the relevant formulae on the formula sheet to the learners 
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QUESTION 5 [Total marks 11] 

 

 

Q5.3 – worst performing sub-question – many do not have an idea how to answer this question 

Q5.2.1 – this was a surprisingly under-performing question, to read off the range of the tan-

graph 

Q5.2.3 – poorly answered 

Common errors and misconceptions 

i.) Q5.1 – Many decided on a 30 intervals, where intervals of 45 would have been 

better, especially for the tan-graph 

ii.) Q5.2.1 – many candidates indicated the interval they drew on their graph 

iii.) Q5.2.2 – many wrote the period to be 180°, confusing it with the domain for the 

functions 

iv.) Q5.2.3 – many did not realise that 𝑦 = 𝑓(𝑥 + 30°) means a shift to the left 

v.) Q5.3 -  many did not even give their answer in interval notation 

Suggestions for improvement 

i.) Clearly distinguish the difference between the domain and period of a function and 

again range and domain as well 

ii.) Learners should be taught how to use the table-mode of the calculator to draw 

accurate graphs 

iii.) Horizontal shifting of graphs must be revised 
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iv.) Please note the inconsistency in the CAPS document – page 18 the Overview and the 

Grade 11 Curriculum Statement  

v.) Grade 11 Curriculum statement only refers to 𝑦 = tan 𝑥, 𝑦 = sin(𝑥 + 𝑝) and 

 𝑦 = cos(𝑥 + 𝑝) (pg. 37) 

vi.) However, the overview goes even further that 𝑦 = tan𝑘𝑥 and 𝑦 = tan(𝑥 + 𝑝) must also 

be studied 

vii.) The Examination guidelines of 2018 refers only to draw 𝑦 = atan 𝑥 and learners must 

know the effects of p in 𝑦 = tan(𝑥 + 𝑝) 

viii.) So, for teaching purposes consult the Overview and Curriculum statements of the 

CAPS document, but for examination purposes the Examination Guidelines must also 

be referred to 

ix.) Interpretation of graphs must be constantly incorporated in graphs revision worksheets 
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QUESTION 6 [Total marks 10] 

 

 

The sampled candidates scored at an average of 51% in this question. 

Although this questions’ average percentage is below the average percentage of Question 1, 

it is the best performing question, since not one sub-question was under-performing, if we take 

30% as the pass rate per question. 

Common errors and misconceptions 

i.) Q6.1 – many candidates could not answer this easy question, reflecting in the number 

of scripts where candidates scored zero for the paper 

80%

54%

41%

54%
51%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

6.1 6.2.1 6.2.2 6.2.3 TOTAL

A
v
e

ra
g

e
 %

QUESTION 6



2020 CHIEF MARKERS REPORTS 

ii.) Q6.2.2 – learners struggled to decide which formula to use or they apply the formula 

incorrectly 

i.) Many learners managed to substitute correctly into the cosine rule but struggled to 

apply BODMAS correctly. Others realise that they made a mistake when the calculator 

gave them an error but struggled to recover. Many did not realise the 𝐴�̂�𝐸 was obtuse. 

iii.) Many candidates are rounding too early 

Suggestions for improvement 

ii.) Learners must be taught how to decide which formula (cosine or sine rule) to select 

iii.) Many learners were struggling to make cos the subject of the formula 

iv.) Learners must work as accurately as possible and only round their final answer 
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QUESTION 7 [Total marks 12] 
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• The average for this question is only 30% 

• Q7.1 - Completing the theorem statement was the worst answered sub-question  

Common errors and misconceptions 

i.) Q7.2.1 – many learners did not recognise that KPNM is the cyclic quadrilateral and 

assumed that POMN is the cyclic quadrilateral and hence calculate 𝑂1̂ = 128° and 

 𝑂2̂ = 52° 

ii.) Candidates assumed 𝐿2̂ = 𝑃3̂ because they are alternate angles 

iii.) Many candidates stop by stating two angles are equal without indicating the size of 

the angle. 

iv.) Many candidates did not realise the isosceles triangles KOP and POM 

Suggestions for improvement 

i.) Learners must be able to complete a theorem statement – these questions are 

classified as level 1 questions – use the proper reasons as provided by the Examination 

Guidelines 

ii.) Knowing your theorems are the first path to success to Euclidean Geometry and 

identifying the applicable theorem in a diagram 

iii.) If the centre of a circle is given, learners should immediately check if there are radii 

involve and mark it equal 

iv.) Learners should realise that the solution to the problem lies in the given statement – 

they must identify the key words and which theorems/axioms/corollaries are 

applicable to those keywords 

v.) Afterwards, learners should try to fill in the diagram using that acquired information 

vi.) When setting out their solution, they need to be aware that marks are allocated as per 

Statement and Reason, or as a Statement/Reason combo 

vii.) Normally when the Reason refers to a grade 11 or grade 12 concept, it carries a mark 

on its own, otherwise for a reason lower than that is carries a mark for the 

Statement/Reason 

viii.) When the question requires to determine the size of an angle, it means there must be 

value attach to the angle 
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QUESTION 8 [Total marks 14] 
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• Average of the question was 45% for the sampled candidates 

• Q8.1 was also answered badly because it required the candidate the complete the 

theorem statement 

• Many candidates attempted Q8.2.1, but did not score full marks 

Common errors and misconceptions 

i.) Q8.2.1 – reference to incorrect theorems was a common mistake – not indicating the 

parallel lines with alternate angles, some learners even mention corresponding angles 

ii.) Q8.2.2 – many candidates only indicate that QR is the diameter or not without any 

justification 

iii.) Q8.2.3 – many candidates did not use the given information that 𝑉2̂ = 67°. This boils 

down to reading the question properly 

Suggestions for improvement 

i.) The same suggestions for Question 7 hold for Question 8 

ii.) Learners need a lot of practice to master these skills – it is not a once off event, but 

continual practice events 

iii.) Difference between alternate and corresponding angles are simple concepts that 

learners must be drilled on 

iv.) Expose learners also too, how do you prove or show that a chord is a diameter 

v.) This problem can also be used as a small investigation to find out if it only holds for 

 �̂� = 42°: 

o Request learners to draw  tangent TVW with V the point of contact 

o Q any random point on the circumference of the circle 

o Draw QR ∥ TVW 

o Choose any point P on the circumference of the circle 

o Complete the diagram as in the questions 

o Learners to measure their angles 

o Findings: 

▪ Learners will find four (4) angles equal with different sizes 

▪ Everybody should deduce that QV = VR 

o Learners could now be asked to verify their answers by using appropriate theorems 

and the logical set out of their solutions, moving from the given to what needs to 

be calculated. 
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QUESTION 9 [Total marks 15] 
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Second worst question answered according to sampled candidates 

Q9.2.2; 9.2.5 ; 9.2.6 & 9.2.4 – the worst performing sub-questions 

Q9.2.5 – in most cases the question was left unanswered 

Common errors and misconceptions 

i.) Q9.2.1 – most candidates only spotted the angle in the semi-circle. They did not see 

the radius perpendicular to the tangent 

ii.) Q9.2.2 – candidates did not recognise the midpoint theorem – many observed that 

𝑂𝐷 ⊥ 𝐴𝐶 but could not provide the reason and to move from there 

iii.) Q9.2.4 – learners mixed the proving of similarity with congruence and even provides 

congruency reasons for similarity 

iv.) Q9.2.5 – the proportion was not provided 

v.) Q9.2.6 – many learners did not realise that they can use the statement provided in 

Q9.2.5 to solve this question 

Suggestions for improvement 

i.) If learners see the word centres, then immediately they must look for the radius or radii, 

before the look for the theorems relating to the centre 

ii.) Teach learners to “break-up” the diagram – this means ample exercises for the eyes to 

get use to 

iii.) To prove similar triangles – when using angles, there will always be a common angle – 

learners must start there, then they must look for which other angle is equal and then 

the third angle will be equal automatically, further they do not have to mention the 

third angle provide they provide the reason AAA 

iv.) There are only two ways of proving triangles similar, either showing the angles of the 

triangles are equal or that the sides are in proportion 

v.) When learners have the following information ∆𝐴𝐵𝐶 ⫴ ∆𝐴𝐶𝐸 they should be able to 

immediately deduce that 
𝐴𝐵

𝐴𝐶
=

𝐴𝐶

𝐴𝐸
=

𝐵𝐶

𝐶𝐸
. Teachers to make sure that learners understand 

this 

vi.) Further, expose learners to more of these types of questions 
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QUESTION 10 [Total marks 16] 
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Common errors and misconceptions 

i.) Q10.1.1 – many candidates did not recognise that 
29𝜋

18
 refers to the reflex angle or it is a 

matter not recognising the difference between an acute and reflex angle. 

ii.) Q10.1.3 – many candidates did not realise that the angle should be in radians 

iii.) Q10.1.4 – many candidates calculated the minor sector instead of the major sector, 

not realising the reflex angle comes in to play – some candidates chose both formula 

and work with them both 

iv.) Q10.2.1 – some candidates assumed that KE is the diameter of the circle – many did 

not realise that they can use the segment, diameter, and height formula 

 4ℎ2 − 4𝑑ℎ + 𝑥2 = 0 

v.) Q10.2.2 – many candidates wrote down the correct formula but did the substitution 

incorrectly.  Further, some also forgot to convert the final answer to minutes 

Suggestions for improvement 

i.) Maybe, the examiners should have indicated the reflex angle on the diagram 

ii.) When using the formulae 𝑠 = 𝑟𝜃 and 𝐴𝑟𝑒𝑎 =
𝑟𝑠

2
=

𝑟2𝜃

2
 ,the formula sheet clearly states 

that the angle(θ) must be in RADIANS or otherwise convert everything to degrees, 

remembering that everything must be in the same units – learners must select a 

formula and not to use both 

iii.) Concepts of minor and major segments also need attention 
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QUESTION 11 [Total marks 21] 
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Many candidates did not attempt Q11.2 

Q11.1.3 and Q11.2.2 were the worst performing question for the sampled candidates and the 

second worst performing question in the paper 

Q11.1.2 – many candidates applied the ordinates of the formula incorrectly, although 

providing the correct formula 

Q11.1.3 – many candidates did not know how to approach this problem 

Q11.2.1 – many candidates could not calculate the total surface area, but the marking 

guideline favoured them, to score marks 

Common errors and misconceptions 

i.) Q11.1.1 – candidates took the “breath” as an ordinate 

ii.) Q11.1.2 – many candidates are still applying the mid-ordinate rule incorrectly 

iii.) Q11.1.3 – many candidates did not realise that the unpainted area is calculated by  

calculating the area of the wall and then subtracting the painted area – further, most 

learners did not calculate the number of tins needed as a whole number 

iv.) Q11.2.1 – many selected the first option for the surface area = 2𝜋𝑟2 + 2𝜋𝑟ℎ not realising 

that 2𝜋𝑟2 means the top and bottom areas of a cylinder 

Suggestions for improvement 

i.) The application of the mid-ordinate rule must be drilled into the learners – these are 

easy marks to get 

ii.) Expose learners to more practical modelling problems 

iii.) The CAPS is clear that the Total surface area of a CLOSE right-angled prism is given by, 

𝑆𝐴 = 2 × 𝑎𝑟𝑒𝑎𝑜𝑓𝑏𝑎𝑠𝑒 + 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑜𝑓𝑏𝑎𝑠𝑒 × ℎ𝑒𝑖𝑔ℎ𝑡 

iv.) For an OPEN right-angled prism, 𝑆𝐴 = 𝑎𝑟𝑒𝑎𝑜𝑓𝑏𝑎𝑠𝑒 + 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑜𝑓𝑏𝑎𝑠𝑒 × ℎ𝑒𝑖𝑔ℎ𝑡 

v.) For Q11.21. – a possible approach is, 𝑆𝐴 = 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒𝑜𝑓𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 + 2 × ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒𝑠 

vi.) Hemisphere is the half of a sphere 

vii.) Thus, 𝑆𝑢𝑟𝑓𝑎𝑐𝑒𝐴𝑟𝑒𝑎 = 2𝜋𝑟 + 2 ×
1

2
× 4𝜋𝑟2 = 2𝜋𝑟ℎ + 4𝜋𝑟2 

viii.) In a similar way we can approach the volume: 

ix.) 𝑉𝑜𝑙𝑢𝑚𝑒𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟𝑖𝑐𝑎𝑙𝑡𝑎𝑛𝑘 = 𝑉𝑜𝑙𝑢𝑚𝑒𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 + 2 × 𝑉𝑜𝑙𝑢𝑚𝑒ℎ𝑒𝑚𝑖𝑠𝑝ℎ𝑒𝑟𝑒 = 𝜋𝑟2ℎ + 2 ×
1

2
×

4

3
𝜋𝑟3 

x.) Further, learners must know that in these type of problems that  𝜋 = 3,1415… 
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OVERALL COMMENTS 

• The academic year 2020 was a huge challenge for all candidates. However, many 

learners from rural areas, felt the impact more as many could not benefit from the 

online and virtual support due to the lack of relevant resources and/or connectivity 

(poor or no network connectivity). 

• Even after schools finally opened, some teachers did not return to complete the 

curriculum, support candidates by revising, etc. until the country was at Alert Level 1 

and that made them to lose a lot. 

• The above as well as other factors made the overall performance of learners to be poor 

(even poorer than the previous years 2018 and 2019). 

• Many candidates proved not to be fully prepared: 

o There was a reasonable number (more than 15 %) of the learners who did not 

attempt questions in one or even two topics. 

o Even many of the learners who attempted did not collect marks from even 

level 1 and 2 questions in certain topics especially grade 11 content. 

o What is indicated in the above bullet is an indication that many schools and 

teachers may not have had time to revise grade 11 content as they pushed to 

just complete the prescribed grade 12 curriculum which also proves it was 

rushed.  

• It is disheartening to see that a centre achieved zero percent pass rate and learners 

achieving single digit totals in the paper 

• As the marking team we want Teachers to encourage learners always to attempt all 

questions. With CA marking learners can score marks because different skills are tested 

in a particular question 

• When using formulae, learners must make sure the units are the same.  

• In most cases for Technical Mathematics the angles are in radians, especially in the topic 

Angular Movement as provided and mentioned on the formula sheet 

• Understanding all the formulae on the formula sheet will be a big advantage to the 

learners, so that they are able to identify the applicable formulae 

• It is thus our responsibility to expose our learners to Complex problems as well, although 

many of them can not even get the level 1 and 2 questions properly mastered 

• Finally, there was also a lot of reading expected in questions 1, 6, 10 and 11 which may 

have made some candidates (especially those whose LOLT is not HL) not to 

understand and attempt some of these questions. 

• As a marking team we also feel that there were more complex questions asked and 

with the performance of the learners in this paper, we will be asking for adjustments of 

marks. The final percentage will depend after consultation with the Paper One team. 
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