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

 

LEARNER PERFORMANCE  

Following is a Rasch analysis taken from a sample of 100 scripts out of the whole 

population of 2020 Technical Mathematics Paper – 1 cohort.  

 

Sampling the scripts followed the Low, Middle and High order sampling. 

Marks 0-

44 

45-

59 

60-

74 

75-

89 

90-

104 

105-

119 

120+ Total 

Required 15 15 20 20 20 5 5 100 

Actual 34 6 18 18 17 5 2 100 

Percentage 34 6 18 18 17 5 2 100 

 

LOW MIDDLE HIGH 
 

http://www.ecdoe.gov.za/
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The performance of questions of the 2020 cohort of the 100 scripts sample ranged between 

19% to 51%, an indication of better Rasch performance than 2019 Rasch which had questions 

ranging between 8% to 42%. Question 3, a question on Exponents, Surds, Logarithms and 

Complex numbers was a better performed question at 51% followed by Question 6 (Differential 

Calculus), Question 7 (Cubic Function) and Question 9 (Integration) at 48%, 48% and 47%, 

respectively.  

Least performed questions were Question 8 (Application of Calculus), Question 4 (Functions 

and Graphs) and Question 5 (Finance, Growth and Decay) at 19%, 27% and 29%, respectively.  

Generally, candidates did well in questions requiring Knowledge and Routine Procedures but 

struggled with questions on Complex Procedures. Furthermore, many candidates struggled in 

higher order question, fewer candidates managed to score marks in questions requiring 

Problem solving. 

The average performance of 100 scripts for 2020 scripts is at 40% an increase of 9% from 31% 

of 2019 sample of 100 scripts. 
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There were notable errors that 2020 Candidates committed and some of them have been 

highlighted as challenges in the previous two years: 

1. Candidates used calculators when they were instructed not to use calculators. This led to 

them loosing marks in such questions.  

2. Distributive law seems to be a common challenge amongst candidates of 2020. Distributing 

a negative term was the most notable challenge amongst candidates. This was evident with 

most candidates getting 5 out of 6 marks for sub-question 1.3 on solving simultaneous 

equations. Candidates lost a mark for simplification after they have substituted with the third 

equation into the second equation and sub-question 3.4 was also affected by the distributive 

law.   

3. Candidates experienced challenges in answering questions that required integrated 

knowledge from other topics like question 1.2.2 based on Inequalities and Functions, 3.2.2 

on Complex numbers and sub-question 3.3.2 on determining the argument of the complex 

number and Trigonometric Graphs.  

4. Questions requiring applications and interpretation like sub-question 7.5 at 8%, sub-

question 8.2 at 8%, sub-question 1.1 at 21%, sub-question 4.3 at 23%, sub-question 5.2 at 

23%, sub-question 5.3 at 28% and sub-question 6.3 were poorly answered by the 

candidates. 

5. Technical Mathematics as a subject does not conform to contrived scenarios, it is based on 

real-life contexts and so candidates should take note of solutions which are mathematically 

impossible. sub-questions like 1.1.3. 

6. Performance in questions done in earlier grades was poor in most cases and those in grade 

12 candidates didn’t do well. 

7. Some candidates did not follow the instructions, used incorrect notation, omitted important 

steps resulting in loss of marks. 

8. Candidates had difficulty in handling integrated topics. 

9. Candidates mixing working on their questions making it impossible to follow their solutions. 

Some candidates like vertically dividing the page into two columns, reducing their working 

area into half. On answering their questions on the two columns they end up mixing the 

working from one column to the next thereby mixing all their working. This should be 

discouraged at school level to avoid providing confusing solutions.  
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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 on a separate sheet). 

 

QUESTION 1 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   
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Question 1 was 5th best performed question out of 9 questions in the sample of 100 Candidates 

at 45%.  

Language proficiency. 

Language used in the question was appropriate but sub-question 1.1 required a lot of reading, 

which many learners found confusing and not easy to link to the image and its model.  
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(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

1.1 

1.1.1 (a) and 

(b) 

• Unable to interpret word 

problems and interpret them 

to suite the model.  

• Candidates failed to 

understand the word problem 

given and relate it to the 

diagram modelling the 

problem which was also 

provided. They failed to set up 

a length, breadth in terms of ” 

x” and subsequently formulate 

the Area and use the area to 

find the values of ” x” which 

was required to find the length 

of the rectangular board. 

• Teaching and accessing of 

word problems during 

teaching of Technical 

Mathematics should be 

done. This will help learners 

get used to the type of 

question that includes 

reading and interpretation.  

1.2   

1.2.1 

• Had problems in solving the 

fraction part with the 

following misconception: 

• They simplify 
3

x
 as 3x – 1,  

- getting: 3x – 1 = 7x – 5, then 

transposed to get 3x – 1
 – 7x + 5 

= 0.  

• Some candidates only 

multiplied 7x by the 

denominator x  

- getting 3 = 7x2 – 5, then 

ended up with a binomial 7x2 

– 8 = 0. 

• Use of BODMAS in solving 

quadrating equations 

should be used, where the 

first step to do on solving the 

equation is to check if there 

are brackets that need to 

be simplified, a situation 

where the variable is in the 

denominator (division) and 

so on.  

1.2.2 

• No candidate scored a mark 

in this question.  

• This was the worst answered 

question in the entire paper.  

• It is covering the quadratic 

inequalities done in grade 11. 

• Integration of Functions in 

the teaching of inequalities 

should be done.  Use of 

functions on teaching 

Equations and Inequalities 

should be used.  
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From the above graph: x2 + 4 > 

0, the values of x satisfying the 

inequality are not imaginary 

but are all the elements of Real 

Numbers.   

 

• Revision of previous grade 

work is necessary.  

1.3 

• Distribution challenge: 

Expanding terms with a 

negative outside their 

brackets seems to be 

confusing the Learners, eg.  

– (x + 3)(x – 3),  however, this 

question was the second best 

answered sub-question in 

question 1 at 70%. 

• Step by step expansion 

should be used. BODMAS 

be applied appropriately.  

 

1.4   

1.4.2 

• Calculator use, which was a 

challenge in the previous 

years, seems to be getting 

better and better. 

• This was the best answered 

question in the entire paper 

at 77%. 

1.5   

1.5.1 • Candidates answer of 1.5.2 in 

here and left it blank in 1.5.2, 

indicating that they did not 

know what they were doing.  

• All binary operations and 

manipulations seem to have 

been forgotten.  

• Grade 10 and 11 revision 

should be done to remind 

candidates of previous 

grades work.   
1.5.2 

 

 

1.2.2. Language of Mathematics not properly used in class as some candidates wrote 

the domain does not exist for the solution, yet there are infinitely many domain values.  
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QUESTION 2 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   

 

 

The question was the 6th performed question out of 9 question of the 100 sampled scripts 

in terms of position.   
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(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

2.1   

2.1.1 

• In this subquestion some 

learners used the quadratic 

formula and solved for x 

instead of substituting in the 

discriminant. 

• Use of Tech Maths 

language in class is 

encouraged. Learners 

should know all the 

commonly used terms so as 

to be able to understand 

what is needed in every 

question they may come 

across.  
 

 

 

QUESTION 3 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   

 



10 | P a g e  
2021 CHIEF MARKERS REPORTS 

 

 

The question was the best performed question at 51% in 2020. It has shown a 

significant improvement of 26% from 25% of 2019.  

Candidates have improved a lot on logarithm properties and laws. However, there 

were noticeable common mistakes that candidates performed.   

(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

3.1   

3.1.1 

• Learners skip many steps and 

writing the solution an 

indicator that they used a 

calculator, thereby losing a lot 

of marks.  

• Prime factorisation seems a 

challenge.  

• Following instructions for 

each subquestion is key in 

TMAT. Teachers should 

always emphasise reading 

of instructions for every 

question to the Learners.  

• Learners need to be taught 

on how to do prime 

factorization for terms.  

3.1.2 

• Identifying common factors for 

exponential terms proved a 

challenge.  

• Inability to simplify a surd has 

been identified. Learners end 

out opting to use a calculator 

to solving the surd.  

• Learners confused laws of 

exponents and laws of logs. 

•  

• Various expressions on 

factorisation should be used 

in class to get learners 

acquainted with all forms.  

• Expressing terms as prime 

factors is key. 

3.2 
• Changing logs to exponents 

proved to be an impediment 

to some Candidates. 

• Simple log – exponents 

manipulation is needed. 
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3.3.2 

• Learners failed to identify the 

real part since it was 0. That led 

to them not being able to 

determine the tan ratio. 

• General form of complex 

numbers should be the 

departure point of 

expressing any specific 

complex number.  

3.4 

• Challenge of distributive law 

over Monomial and a 

Binomial. 

• Candidates could not find the 

argument when the tan 

function had a denominator 0. 

• BODMAS was a challenge in 

solving the question. 

• Candidates could not identify 

the like terms and add or 

subtract them. Most of them 

managed to get k = - 30 but 

could not add the imaginary 

terms in order to compare their 

coefficients.  

• Step by step processes of 

distribution should be done.  

• Integrated teaching across 

topics should be done in 

Tech Maths. 
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QUESTION 4 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   
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This has been one of the worst performed questions at 27%. The question dropped 

from 35% of 2019 to 27% in 2020.  

 

(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

4.1.1 

• Semi Circles seem not to have 

been revised by the teachers 

because candidates did not 

understand that the radius of 

the circle is obtainable as an x 

– intercept or y – intercept.  

• More exercises on circles 

and semi circles should be 

done.  

• Integrative approach of 

teaching graphs should be 

done so that Learners are 

not only used to plotting 

and interpreting a single 

graph on the system of axis.  

4.1.3 
• Interpretation questions on 

domain and range are a 

challenge. 

• Use of a ruler to explain the 

concept.  

4.3.1 

• (a) and (b) was missed by 

many learners. 

• Step by step reading and 

understanding of critical 

points of a graph is needed.  

• Different methods of 
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determining critical points 

of a graph should be done 

in class. (Factor methods, 

Square methods, General 

methods, etc.) 

4.3.4 

• Learners used what was given 

to prove what was required.  

• Varied type of questioning 

should be employed in 

teaching Learners so that 

they can be exposed to all 

forms of questioning before 

they write their 

examinations.  

4.3.5 
• Interpretation questions are a 

challenge. 

• Use of rulers to determine 

the required values of is 

needed.      

4.3.6 

• Interpreting different critical 

points of the graph was a 

challenge.  

• Individually interpreting 

each point given in a graph 

is key when analysing a 

given graph.  
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QUESTION 5 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   

 

Although Q 5.1.1 was based on work done in earlier grades and a knowledge-based question, 

candidates failed to get the correct loan value. It was the worst performed subquestion in Q5. 

Language could have played a role in their understanding of what was required especially in 

Q5.2.  The candidates confused the P, A and n values. 

Splitting the problem into smaller parts and then consolidate the information for the final 

conclusion many candidates had difficulty in handling the timelines. 

(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

5.1.1 

• Some candidates failed to 

calculate the loan amount, 

they merely calculated the 

deposit and did not subtract it 

from the value of the car to get 

the loan amount. 

• The topic, Financial 

mathematics (interest, 

higher purchase, inflation, 

population, exchange 

rates) is introduced in the 

earlier grades and should 

be where a good 

foundation is laid. 
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• Open discussions in class to 

expose learners to financial 

terminology ( i, n, P, A, 

nominal interest rate, 

effective interest rate etc. 

•  

5.2 

• Not understanding what is 

needed, whether it is months or 

is the workers.  

• Key words should be 

emphasised in the teaching 

of this topic.  

• Stress the importance of 

correct rounding, how, 

when, where in the 

calculation.  

• Expose learners to different 

terms used in the Finance 

world, meaning real life 

applications should be 

employed in the teaching 

of Finance. 

• Encourage learners to 

discuss and draw 

conclusions based on their 

discussions and findings 

through calculations. 

• Projects involving in real-life 

context upon which 

learners can apply what 

they have learnt in class 

should be given to learners. 

Let them explore with 

money, census and any 

other environmental issues 

from where they are 

coming from. 

5.3.2 

• The different compounding 

periods (Timelines) are a 

challenge to most candidates. 

• Candidates confused and 

mixed-up different methods of 

analyzing timelines and 

compounding periods. Some 

candidates struggled with 

using calculators where 

fractions are involved. They 

key in e.g., 
5.4

100

2

  and the 

calculator gives an error 

response and they write it as a 

correct response without 

realizing that it is incorrect. 

• Candidates just calculating 

anything without knowing 

what they are calculating.  

• Visually drawing of the Time 

Lines could help clarify all 

different instantaneous 

transactions within the time 

line. 
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QUESTION 6 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   

 

 

This is a question in which most learners wrote something. The only subquestion which 

proved challenging to some was 6.3. The challenge had to do with the inability to link 

information provided for the two questions.  

The question improved by 9% from the 39% of 2019.  
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(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

6.1 

• The question was well 

answered, but some learners 

had notational errors in which 

they wrote lim = ……. In that 

way they lost a mark for 

notation.  

• Emphasis in class should be 

done to avoid notational 

errors.  

6.2.1 

• Identifying the variable to 

differentiate the term with 

respect to was a challenge 

with some of the learners. 

Some still treated pi as a 

variable. 

• Basic definitions of calculus 

terminology should be 

taught in class. 

6.2.2 

• Candidates did not follow the 

SRFD – Simplify – Radical – 

Fraction then Derive key for 

solving derivative rules.  

• Candidates have a tendency 

of integrating while they are 

supposed to differentiate.  

• SRFD should be used when 

teaching and assessing 

Learners at school. This has 

to be done step by step in 

order not to commit 

notational errors and to 

avoid double 

differentiation of some 

terms.  

• D should be emphasised as 

Differentiate and I should 

be emphasised as 

Integration in SRFI.  

6.3 

• Candidates could not interpret 

and integrate tangents and 

the derivative of the curve at a 

point of contact. 

• Integrative approach in 

teaching should be 

employed. All related 

topics should be taught 

collaboratively to avoid 

Learners treating different 

topics as silo topics.  
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QUESTION 7 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   

 

 

 

 

There has been an improvement of 25% from 2019 Rasch to 48% of 2020 Rasch in this 

question. Most candidates attempted this question.  
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(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

7.3 

• An obvious mark of f `(x) = 0 for 

the turning point was not 

obtained by some 

Candidates. 

• Teachers should have 

target marks in each sub-

topic and should make sure 

they intensify it with 

Learners. 

7.4 

• Some Candidates did not 

attempt sketching this graph 

yet they had written the critical 

points in 7.1 – 7.3. 

 

•  

• Attempting all questions 

should be encouraged by 

teachers to their Learners 

during the course of the 

year.  

7.5 

• Most Candidates thought that 

the question was f (x) > 0, as a 

result they gave incorrect 

answers. 

 

• The other group of Candidates 

did not attempt this question 

pointing to the fact that they 

could not interpret what was 

needed.  

• Interpretation questions 

should be tested most often 

in class so that Learners can 

be used to such questions.  

 

 

 

  



21 | P a g e  
2021 CHIEF MARKERS REPORTS 

 

QUESTION 8 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   
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This was the worst performed question at 19% average. 

Candidates did well in Q8.1.1 which required a distance but very poor in questions 

requiring verification of given formulae, Q8.2.  They failed to use the given information 

and manipulate it towards the required solution. They lost marks by not equating the 

derivative function to zero which will lead to the value of 𝑥 where the volume will be 

maximized. 

(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

8.1.1 

• Some candidates did not multiply 

by the negative sign and they 

ended up with 250 m instead of 

150m. 

• A procedure of variable-

coefficient- sign approach 

in should be used when 

simplifying expressions. This 

should be done even to the 

positive sign simplification 

so that it is embedded 

within Learners’ minds.  

8.1.2 

• Some candidates differentiated 

the function incorrectly. There 

were learners who used formula 

for circumferential velocity (

v Dn= ) and some who used 

displacement formula ( s t d=  ). 

• First derivative and second 

derivative quantities should 

be taught in class so that 

Learners become used to 

such questions. 
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SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

8.2.1 

• Finding the height in terms of x 

and use it to find the equation for 

Volume of the container. 

• Provide learners with different 

questions involving 

applications of calculus 

methods, working with 

decimal, common fractions 

and brackets for a specific 

quantity expressed with more 

than one term for adequate 

practice.  Teachers should 

point out key items and terms 

used in Calculus of motion to 

learners that should be 

associated with the first 

derivative as prescribed in 

CAPS. 

8.2.2 

• Few candidates understood the 

method of finding the value of 𝑥 

that will maximise the volume of 

the block. 

• Expose learners to various 

applications involving real-life 

context whereby the concept 

of optimization is addressed. 

The use of correct notation 

should be emphasized. 
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QUESTION 9 

(a) General comment on the performance of learners in the specific question. Was the 

question well answered or poorly answered?   
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Performance of candidates in this question was fair at 47%. Many candidates scored 

marks in this question.  

Some candidates confused the integration and differentiation. Notation errors were 

also noted. 

The definite integral in Q 9.2 with performance below 40%, some candidates had 

difficulties in handling it because of the way the question was asked. Candidates 

could not set the integral up within the boundaries required however they understood 

that they were supposed to substitute and simply and marks were awarded. 

 

(b) Why was the question poorly answered? Also provide specific examples, indicate 

common errors committed by learners in this question, and any misconceptions. 

SUBQUESTION IDENTIFIED COMMON 

CHALLENGES 

(c) and (d) POSSIBLE 

CORRECTIVE MEASURES 

9.1 

• Some candidates were finding 

the derivative of the function 

instead of the integral. This is an 

indication that they do not know 

the difference between the two. 

• Teachers need to emphasise 

to learners that that 

integration is the reversal of 

differentiation and more 

activities be given for 

adequate practice. 
 

9.2 

• Many candidates failed to set up 

the area notation using integrals.  

They omit the upper and lower 

boundaries only to remember 

them at the step where they are 

supposed to substitute them. 

• This question was set in a different 

• The use of correct notation 

during teaching and learning 

will lead to learners using 

integral notation correctly. 

• Teachers to stress the 

importance of changing the 

surd form to exponential form 

and simplify before finding the 

integral. SRFI key shouldbe 

used in simplifying integrals.  
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way, the area of the shaded part 

was given but some candidates 

still took the route of finding the 

shaded area before they find the 

unshaded area which might 

have been time consuming for 

them. 

• Incorrect notation used by most 

candidates. 

• Many candidates did not make 

conclusions based on their 

findings thus lost a mark. 

 

 

 

 

 

•  

 

 

 

 

 

• Expose learners to modeling 

type of questions so that they 

are able to interpret given 

information and be able to 

read from the given diagram, 

do calculations and draw 

conclusion. 
 

(d) Describe any other specific observations relating to responses of candidates 

and comments that are useful to teachers, subject advisors, teacher 

development etc. 

When done with teaching the topics that is Calculus and integration give a task to 

learners so that they can identify differences and similarities between the two 

topics and represent them on a table. 

It should be emphasised that answers only will not be necessarily be awarded 

marks; they need to show all calculations in order to score marks. 

The topic is still confusing to some teachers and should be part of topics to be 

covered in content workshops. 
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