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QUALITATIVE ANALYSIS OF LEARNER RESPONSES AND EVALUATION OF QUESTION PAPERS: NSC 2021


	
 
REPORT 1: EVALUATION OF THE QUESTION PAPER AND MARKING GUIDELINE  




	[bookmark: _Hlk91747290]SUBJECT 
	 TECHNICAL MATHEMATICS

	PAPER 
	1

	DURATION OF PAPER: 
	 3 HOURS



SECTION 1: (General overview of Learner Performance in the question paper as a whole)
	General performance of candidates based on a sample of 100 scripts is at an average of 49% as shown in the graph below.
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	Candidates performed very well in Q1, Q7 and Q9 at an average above 60%. The topics covered in these questions were Algebra, Cubic Functions and Integration. Candidates performed best in solving quadratic equations, simultaneous equations and determining the derivative using first principles. Candidates performed best in finding the x- intercepts by using factor theorem, turning point of cubic functions and determining indefinite integrals.

	Candidates performed well at an average of 54 % in Basic Calculus assessed in Q6. 

	Candidates performed fairly well above 45% average in Q3 and Q4. The questions assessed Logarithms, Complex Numbers and Functions. 

	Candidates performed poorly in Q2 - Nature of Roots, Q5- Finance, Growth and Decay and
 Q8- Calculus applications involving measurement and optimization.
 The worst performed sub-questions were in proving problems about nature of roots, timelines, cubic graph interpretation and finding the height if the surface area is minimised.

	Generally, performance in topics taught in earlier grades was poor in comparison to performance in topics done in Grade 12. This was probably due to inadequate revision of work done in the earlier grades.

	An observation made is that higher-order questions, mainly the interpretation of graphs, topics which were integrated with other topics, were either not answered or poorly answered. 

	Some candidates did not read and follow the instructions in the question paper properly. Candidates did not detach their answer sheet from the question paper and submit with the answer book and have lost marks that could have been allocated for the drawing of graphs.


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).
	[bookmark: _Hlk90573953]The graph below shows an average performance of  sampled scripts of 100 candidates per sub-question.
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	QUESTION 1

	(a) General comment on the performance of learners in the specific question. Was the  
      question well answered or poorly answered?  

	Q1 was well answered by candidates at an average of 64% however common errors were 
      noted across all sub-questions.



	(b) Why was the question poorly answered? Also provide specific examples, indicate common 
       errors committed by learners in this question, and any misconceptions.

	Q1.1.1Candidates did not realise that this question is given in factor form instead they expanded  
            the equation and used quadratic formula. Some candidates failed to get x = 0 

	Q1.1.2 Same as in Q 1.2 candidates failed to distribute the terms, use a calculator and correct 
            rounding of roots. Some candidates copied the quadratic formula incorrectly.

	Q1.1.3 Same as in Q 1.2, candidates failed to identify the correct solution set and drawing the 
        correct number line. Candidates had difficulty in differentiating between greater than and 
         less than. There is little or no understanding of the meaning of “or” and “and” as  
        candidates used these interchangeably.



	Q1.2 Candidates did not realise that x in the linear equation is the subject of the formula, they 
         had an impression that there should always be a 3rd equation which has to be substituted 
         in the 2nd equation. Some candidates failed to simply the equation after substitution.

	Q1.3 Candidates failed to square both sides in order to remove the radical sign. Candidates 
          had difficulty in using a calculator and what to do with .

	Q1.4 Candidates failed to manipulate binary operations(subtraction) and thus converting 
         binary to decimal number.



	(c) Provide suggestions for improvement in relation to Teaching and Learning

	      Teachers to go “Back to Basics”

	      It is suggested that revision of topics done in earlier grades, e.g., factorisation, products,   
      subject of the formula, solution of simultaneous equations and binary operations on a 
      regular basis.

	     Learners should be exposed to different forms of quadratic equations, Inequalities, 
     simultaneous equations where y is not the only option of subject of the formula and literal 
     equations.

	    In teaching inequalities, graphical representation of the solution must be emphasised,      teachers must integrate algebra with functions so that learners have visual 
    understanding of inequalities and explain the difference between “or” and “and” in the     context of inequalities



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

	          Teachers should expose learners to different forms of real-life technical problems.



	QUESTION 2

	(a) General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	      This question was poorly answered, and many candidates did not write this question.



	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q2.1.1 Candidates did not understand the difference between non-real and undefined roots.

	Q2.1.2 Candidates failed to describe the nature of roots instead they solved for x.

	Q2.2 Candidates omitted q when substituting in ,used  an” = “sign instead of “<” for  
          non-real roots and chose one positive value of q and excluded the negative value.




	(c)  Provide suggestions for improvement in relation to Teaching and Learning

	      Teachers should emphasise to the learners that    is used to determine the  
      nature of roots of the quadratic equation.

	     Teachers should also emphasise to the learners that if the discriminant is less than zero 
     (), it does not necessarily mean that there are no roots, the equation does have roots      
     but they are non-real.



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

	    Teachers must also integrate teaching nature of roots with the graph of the parabola as           visual representation for understanding of the topic and expose them to questions which covers problems about nature of roots. .

	   Revision of Grade 11 work should be done.



	QUESTION 3

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Q3 was fairly answered.



	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q3.1.1 Candidates failed to express 81 as a power with a base as prime number and many  
            had difficulty in manipulating fractions.

	Q3.1.2 Candidates demonstrated a little understanding of log properties.

	Q3.1.3 Candidates failed to work with surds, they removed the radical sign and gave the 
            answer as 900. They also failed to apply the exponential laws when mixed with surds  
             properly.

	Q3.2 Candidates confused  with  leading to  thus demonstrating a poor 
          understanding of log properties.

	Q3.3 .1Candidates failed to see the difference between a modulus and p which is the real 
         part of a complex number. Candidates had difficulty in showing that  has two  
         roots i.e. , they only put . 

	Q3.3.2 Candidates failed to get the correct angle within the given interval, they only gave  in 
            terms of an acute angle.

	Q3.4 Candidates failed to apply distributive law, equating the real part to a real part and 
         imaginary part to an imaginary part.




	(c) Provide suggestions for improvement in relation to Teaching and Learning

	Teachers need to revise the application of the laws of exponents, surds and logarithms by exposing learners to different forms of representation and those that have been integrated.

	Teachers should expose learners to different types of problems involving complex numbers and forms of expressing complex numbers in polar form. 


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

	    The use of calculators to check the correctness of their solutions should be emphasized to  
     learners.

	    When teaching, an Argand diagram is useful in identifying the quadrant in which the real, 
    imaginary part and angle is found.



	QUESTION 4

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Q4 was fairly answered 



	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q4.1.1 was well answered above 60% average however there were candidates who scored  
             low marks or could not score marks in this question.

	Q4.1.1 (a), (c) and (d) candidates had difficulty in differentiating between the intercepts and 
            the turning point. Failed to factorise the quadratic equation and opted for a formula  
            where they also had challenges with substitution, swop values of a, b and c and 
            calculator work.

	Q4.1.1(b) Candidates did not know the difference between a function, asymptote and a 
            parameter q. They wrote the equation of the horizontal asymptote as   instead 
            of    and some wrote it as q

	Q4.1.2 Candidates failed to label and plot points on the graphs leading to incorrect shape.  
            This shows that candidates did no know the expected shape of the graph.

	Q4.1.3 Candidates had difficulty in interpreting the question and thus failed to identify and 
            substitute parameters correctly. They substituted the y-value of the given point for q 
           which is an asymptote and 0 for p(x)

	Q4.2 Candidates failed to identify the characteristics of graphs to write down the coordinates 
         of C and B and interpretation thereof. For the coordinates of C candidates swop the 
         values, x became and y became x and B(3; -4).

	Q4.2.3 candidates failed to write the equation of a semi-circle, they substituted both the 
             values of r and x.

	Q4.2.4 Candidates did not understand what was required in this question and many did not 
             write it.



	(c) Provide suggestions for improvement in relation to Teaching and Learning

	[bookmark: _Hlk90736474]Teachers should expose learners to different functions and their unique characteristics.

	The effect of parameters (a, p and q) can be taught using various software this also covers the transformation of graphs.

	Teaching of graphs should not be limited to diagrams but also incorporate the interpretation.



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

	            Learners should be exposed to different questioning strategies. 



	QUESTION 5

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Q5 was poorly answered at an average of 29%



	(b) Why the question was poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q5.1.1 Candidates failed to express a fraction as a percentage, some divided by 100 instead 
             of multiplying by 100.

	Q5.1.2 Candidates used incorrect formula, they used compound instead of simple interest.

	Q5.2 Candidates used incorrect formula, interchanged A and P values resulting to incorrect 
          substitution. Some candidates used verification by using a compound growth rate.                
         Many candidates did not realize that  they used .

	Q5.3 .1 Candidates had difficulty in interpreting the question and used incorrect formula.  
             Candidates failed to substitute P by R25 000 instead used R15 000.

	Q5.3.2 Candidates had difficulty in interpreting the question. They had challenges with 
            compounding terms, used incorrect formula and wrote incorrect values because of 
           limited calculator skills. 





	(c) Provide suggestions for improvement in relation to Teaching and Learning

	Leaners should be trained on correct usage of the calculator.

	Teachers should expose learners to literal equation involving changing the subject of a formula to obtain the variable being solved for. 

	The use of timelines when explaining problems involving finance by teachers and thus encourage learners to do the same to better understand questions involving deposits and withdrawals.



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

	    Mathematics is not immune to language, much as it has its own language, learners should 
   be exposed to mathematical language as well as to the day-to-day language used at 
   school, home and communities where they reside. Learners should be encouraged to read 
  and interpret what they have read even during teaching and learning in class.

	  Projects involving Finance, Growth and Decay should be given to learners as part of their  
  real- life applications as one of the specific aims of Technical Mathematics.




	QUESTION 6

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Q6 was well answered at an average above 50%.



	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q6.1 Candidates failed to copy the definition correctly for the information sheet. 
 Some candidates lost marks due to incorrect notation   ; 
Candidates failed to substitute correctly and had challenges with simplification.

	Q6.2 Candidates had difficulty in understanding which variable should an expression be 
         differentiated to, application of exponential, surds and log properties.

	Q6.2.1 Candidates failed to determine the derivative of and wrote it as   or  
            instead of  . 

	Q6.2.2 Candidates had difficulty in changing    to 

	Q6.2.3 Candidates had difficulty in changing   to 

	Q6.3 This question was poorly answered. candidates failed to interpret the question correctly. 
         Candidates show a lack of understanding of perpendicular lines in respect to their  
         gradients although they are dealt with in Analytical Geometry.

	Q6.3.1 Candidates did not realize that if lines are perpendicular to each other, then the 
            product of their gradients is equal to since this is assessed mainly in Paper 2.

	Q6.3.2 Candidates failed to equate the derivative to 9 instead they equated to 0.

	Q6.3.3 Candidates failed to get correct values of   and . They substituted  instead 
           of . 
          Candidates used incorrect average gradient formula, they swop x and y and 
         wrote   instead of  .




	(c) Provide suggestions for improvement in relation to Teaching and Learning

	Revision of basic algebraic manipulation taught in earlier grades should be done. 
Teachers should drill learners on practise exercises determining the derivative from first principles and applying differentiation rules. 
Emphasize the use of correct notation of derivatives.



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

	   Teachers should emphasize to their learners that integration of topics within the question  
   paper is possible therefore they need to be prepared at all times.

	  Learners should be exposed to different type of exercises involving integrated topics.

	QUESTION 7

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Q7 was well answered at an average of 64%



	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q7.1 Very few candidates failed to write the y-intercept, they wrote    or omit the sign 
          and write   

	Q7.2 Candidates demonstrated limited understanding of a Factor Theorem, 
         they substituted     by 0 or   instead of 4 .

	Q7.3 Candidates failed to use information from Q7.2 instead they started from the beginning 
         by finding the roots of a cubic equation by using a quadratic formula.
         Candidates confused the intercepts with turning points.

	Q7.4 Candidates confused turning points the intercepts with  intercepts.
          They used   and    or  substitute in   incorrectly to find the coordinates   
          of the turning points after finding the derivative correctly.

	Q7.5 Candidates failed to draw the correct graph because of incorrect calculations of  
          intercepts and turning points, this affected mainly the shape of the graph.
        Some candidates did not attach their answer sheet and did not draw the graph in the  
        answer book.

	Q7.6 Candidates failed to interpret this question and did not write it. Many who were able to  
         identify critical values failed to write the correct interval notation.




	(c) Provide suggestions for improvement in relation to Teaching and Learning

	Teachers should expose learners to different functions and their unique characteristics. Teachers should emphasize to learners that   is applicable only to quadratic functions not cubic functions. 
Teachers should explain the concept of minima and maxima and demonstrate to learners where the graph is increasing and decreasing and stationary by means of diagrams. The concept of the derivative of the function and the turning point should be thoroughly explained to learners.



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

	Learners should be exposed to a variety of available software that will enable them to clearly see where the graph is decreasing and increasing will greatly assist in the interpretation of functions.



	QUESTION 8

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Q8 poorly answered with an average of 10%



	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q8.1Candidates failed to use the formula for volume to substitute and make h the subject of  
        the formula, they manipulated the given formula and solved for .

	Q8.2 Candidates lacked understanding of how the surface area is formulated. They 
          manipulated the given formula to prove and solved for .

	Q8.3 Candidates used     instead of Surface area  the to solve for .
        Candidates used a quadratic formula to solve for   for an equation with 
        Failed to find the derivative, they removed the cube root by finding the square root.
        Candidates although they managed to get the value of , they forgot to continue 
        and find 



	(c)  Provide suggestions for improvement in relation to Teaching and Learning

	Teachers need to expose learner to questions involving Calculus applications.
Teachers should explain the concept of minima and maxima in the context of optimization.

	Learners should be taught how to manipulate a given formula to make a variable the subject of the formula.
Different formulae involving solids, cones and pyramids etc. should be taught to learners and how they can be used as part of the real-life context.


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

	Thorough preparation of learners for tests and examinations in choosing the correct formal from the given list of formulae is needed. Different questioning strategies should be employed by teachers in class activities, tests and examinations.



	QUESTION 9

	(a)	General comment on the performance of learners in the specific question. Was the question well answered or poorly answered?  

	Q9, this question was well answered.



	(b) Why was the question poorly answered? Also provide specific examples, indicate common errors committed by learners in this question, and any misconceptions.

	Q9.1.1 Candidates did not remove brackets and simplify before integrating the expression.
          Some candidates incorrectly removed the bracket 
         Candidates confused integration with differentiation

	Q9.1.2 Candidates did not realize that this expression is the same as the one in the information   
             sheet.

	Q9.2 Candidates failed to set up correct notation for area using integrals.
        Some candidates did not find the integral instead differentiated the expression.
        Candidates substituted the limits into the derivative instead of the integral.
        Candidates failed to equate  to 56, the given area.



	(c)  Provide suggestions for improvement in relation to Teaching and Learning

	Teachers should thoroughly explain the difference between differentiation and integration and rules that govern them.

	When dealing with definite integrals learners it should be emphasized that the before the substitution the expression must be integrated.


	


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

	     Learners should be exposed to a variety of problems involving integration be it definite or  
     indefinite.

	     Area bounded by the function and the -axis should be thoroughly demonstrated for 
     learners to see what happens to the constant.
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Question Topic Ave. performance %
1 Algebra, Equations and Inequalities 64%
2 Nature of Roots 19%
3 Exponents, Surds, Logarithms and Complex numbers 6%
2 Functions and Graphs 8%
5 Finance, Growth and Decay 26%
6 Basic Calculus, Equation of a Tangent and Average gradient | 54%
7 Cubic Function 64%
B Application of Calculus 10%
9 Integration 61%
Total 49%
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Sub-question Topic Ave. performance %
11 Quadratic solutions and Inequalities 72%
12 Simultaneous equations 69%
13 Literal equations 56%
14 Decimal and Binary number systems 38%
2.1 Nature of roots values 29%
22 Nature of roots, hypothetically 12%
3.1 Simplify Exponents, Exponents and Surds 53%
3.2 Logarithm Equation 35%
33 Complex number 37%
34 Complex equation 56%
41 Exponential and Quadratic functions 54%
4.2 Linear and Semi Circle functions 33%
5.1 Simple Interest 51%
5.2 Reducing Balance 27%
53 Time lines 16%
6.1 First Principles 87%
6.2 Differential rules 56%
6.3 Equations of a tangent 31%
7.1 y - Intercept (Cubic) 91%
7.2 Factor Theorem 86%
73 x - intercepts (Cubic) 78%
74 Turning points (Cubic) 69%
75 Cubic graph 57%
7.6 Graph interpretation 10%
8.1 Height of a cube 25%
8.2 Surface Area of a cube 17%
83 Optimisation of surface area 2%
9.1 Indefinite Integral 72%
9.2 Area rule 51%
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