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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. | tfrust that DBE will
investigate and adjust the marks accordingly. Question 1T and question 3 were
answered the best, followed by the infroduction 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=3833=8%

Level4=1941 =41%

Level 5=1030=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
l SCATTER PLOT
w B = . T I T
E =t : 1 ==
20 = } -
g ¢ !
°1s ——
R — e ———1—
= j—v— T 1
E 9 _|_]| t T ]
= == o o o e e e e e e |
z 5
98 103 108 13 118 123
Intelligence quotient (I1Q)
Popularity score (x) 32 89 35 | 82 50 59 81 40 79 65
Number of votes (y) 9 22 10 [ 21 11 15 20 12 19 16

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) 1Qis 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 areason. ..

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

OGIVE

0 —
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Percentage of salary spent on fuel

— |

2.3)

2.5)

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.

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 640.

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

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

D 1Y

3.1.4)

3.3.1)

3.3.2)

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; %). Was an easy level 1 question.

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

Calculate the size of DCA.

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 A and then use alternate angles to get to DCA. Only 11.1% of our
candidates from our sample scored 4 out of 4.
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) Forwhich value of kwilly = ?x + k be a secant to the circle?

This was a higher order question and it was not aimed at learners getting
level T 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 intoy = %x + k 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 v2tZ + 4t + 9.
Learners had to visualize where the points A and B were to be and
then use Pythagoras.
AB2= AM2 — MB2
=(3-f)2+(-5-¢)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 ¢ that
will minimize the value of AB. There were four ways how they could have done it.

Option 1: Use = ;—5

Option 2: found the derivative of 212 + 4t + 9 and make it =0
Option 3: They could have completed the square

Option 4: minimum value = ;—j




Question 5

In question 5.1, sinx = JT% . 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. | 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.
cos(90°+6)
sin( 6—180°)+ 3sin(—6)
This was an easy level 2 question. It seems like learners do not
understand
reduction formulae and negative angles. Both these topics were
taughtin grade 11.
5.3) Determine the general solution of the following equation:
(cosx+ 2sinx) (3sin2x—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) x cos(x-y) = 1-sin2x-sin2y
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 sin2x with sin 2x and cos? x with cos 2x.
5.4.2) Hence, determine the value of 1 - sin245° - 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 andy=15.
Use the LHS as cos( 45° + 15° ) x 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 frigonometric 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 £ [ 0; 90 ] will 16sinx . cos?® x — 8sin x .
cos x have its minimum valuve.
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 gradell. Learners do not know their definitions.
6.2 Calculate the:
6.2.1 value of k
To find the value of , 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 tfrigonometric graph is done in grade 10 and 11. It is clear
that most learners are not studying their definitions. To get the range of
2¢g(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 xwillg(x+5)-f(x+5)<0, xe[-90°;0°]
Most learners did not know that g( x + 5 ) means that the graph of g shifts 5
totheleft. Sog(x+5) < flx+ 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 xe [ — 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 tigonometric graph to be cut by a horizontal line
twice only, the horizontal line must fouch the sin 2x graph at its turning
points, i.e., when the y values = 1 or—1.




Question 7

C

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

Pythagoras.

7.2) Show that the length of CD = %;ﬁm
In order to use the sin rule, we first had to calculate the size of 4 in terms
of x.

The sin rule can be applied if we have two angles and a side.

If it is further given that p = 10 and x = 110°, calculate the area of A 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 A 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.

7.3)




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 areason 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) Ifitisfurther giventhat-- = 7 DE=3x-landGH=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 L 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 0TG and 0BG are both = 90°. The line
OB seems to be obstructing the view of 0TG. As is evident from our summary,
86,1% of learners in our sample scored 0 marks for this question.
922) GOB=S§
Even for this question, to see that BTG was the same as BOG, was really
difficult for most learners. Again, the line OB seems to be obstructing
BTG.
Though this was a higher order question, 91.4% of learners in our sample
scored 0 marks.
We also notficed that many learners did not finish this question. They ran
out of fime and only aftempted question 92.2.1.




Question 10

Prove, giving reasons, that:

]O]) 3\1 S Tz
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.

102) 2= 2
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 xSD=ARXTC

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 A ACR and combine the two answers to get
the correct answer.

From our sample, 97.7% of learners scored O marks and 0,26% scored full
marks.

Again, we noticed that many learners ran out of fime because of the
error in the paper.

| am sure that had learners had more time, some of them would have
atftempted 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

of it

Statement in words of the similarity theorem and the prove

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 L 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 ( fime 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 orin 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 frigonometric 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 feaching 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 infroduce 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 tfeaching 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 = 11—1;’ = 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 i—i or they switch one

of the x values.

Please remind learners to label the coordinates as (xy; y,) and (x,; y,). 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 DCA.

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 = ;—5

Option 2: found the derivative of 212 + 4t + 9 and make it =0
Option 3: They could have completed the square

Option 4: minimum value = ;—j

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 = —2sin 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

Tanx = _71 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 learmners wrote AB =+/5p + 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 A = 135 - x, but when they attempted

to use the sin rule, they left out the sin, i.e. % = 22
135°—x x

In question 7.3 many learners used the wrong formula for area A ADC =

1 _
S-Cc-a .cosD

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 theoremes. It is supposed to be easy marks.

In question 9.2.1, many learners got the reason wrong for 0TG = 90°. The
correct reason according to the examination guidelines is: Line from centre
that bisects a chord is 1 chord.

Though we accepted 0BG = 90° ( diameter L tangent ) ,we would prefer it if
learners wrote

Radius L tangent.

When saying that BTG = S (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 A 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 feaching
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.
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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 10 questions.
2. Answer ALL the questions in the SPECIAL ANSWER BOOK provided.
3. Clearly show ALL calculations, diagrams, graphs, etc. which you have used in

determining your answers.
4. Answers only will NOT necessarily be awarded full marks.

5. You may use an approved scientific calculator (non-programmable and
non-graphical), unless stated otherwise.

6. If necessary, round off answers correct to TWO decimal places, unless stated
otherwise.

7. Diagrams are NOT necessarily drawn to scale.

8. An information sheet with formulae is included at the end of the question paper.

9. Write neatly and legibly.
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QUESTION 1

The matric class of a certain high school had to vote for the chairperson of the RCL
(representative council of learners). The scatter plot below shows the IQ (intelligence quotient)
of the 10 learners who received the most votes and the number of votes that they received.

SCATTER PLOT

25 ; .
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98 103 108 113 118 123
Intelligence quotient (1Q)

Before the election, the popularity of each of these ten learners was established and a popularity
score (out of a 100) was assigned to each. The popularity scores and the number of votes of the
same 10 learners who received the most votes are shown in the table below.

DBE/November 2022

Popularity score (x) 32 89 35 82 50 59 81 40 79 65

Number of votes (y) 9 22 10 21 11 15 20 12 19 16

1.1

1.2

1.3

1.4

1.5

Copyright reserved % Please turn over
Ela

Calculate the:
1.1.1 Mean number of votes that these 10 learners received
1.1.2 Standard deviation of the number of votes that these 10 learners received

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

Determine the equation of the least squares regression line for the data given in the
table.

Predict the number of votes that a learner with a popularity score of 72 will receive.
Using the scatter plot and table above, provide a reason why:
1.5.1 1Q is not a good indicator of the number of votes that a learner could receive

1.5.2  The prediction in QUESTION 1.4 is reliable

)
1

@)

®)

)

(1)

(1)
[12]
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QUESTION 2

A company conducted research among all its employees on what percentage of their monthly
salary was spent on fuel in a particular month. The data is represented in the ogive (cumulative

frequency graph) below.
OGIVE
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I ]
5 10 15 20 25 30 35
Percentage of salary spent on fuel

2.1 How many people are employed at this company?

2.2 Write down the modal class of the data.

23 How many employees spent more than 22,5% of their monthly salary on fuel?

24 An employee spent R2 400 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.

2.5 The monthly salaries of these employees remains constant and the number of litres of
fuel used in each month also remains constant. If the fuel price increases from R21,43
per litre to R22,79 per litre at the beginning of the next month, how will the above
ogive change?

Copyright reserved 040 Please turn over
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2)
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QUESTION 3

In the diagram, A4 ;2), B(6;-4) and C(-2;-3) are vertices of AABC. T is the midpoint
of CB. The equation of line AC is 5x—6y =8. The angle of inclination of AB is a. ADCT
is drawn such that CD || BA. The lines AC and DT intersect at S, the y-intercept of AC.
P, F and R are the x-intercepts of DC, AC and AB respectively.

D 17
A4 ;2)
a
> x
C(=2;-3)
B(6;-4)
3.1 Calculate the:
3.1.1 Gradient of AB )
3.1.2 Sizeof a (2)
3.1.3 Coordinates of T 2
3.1.4 Coordinates of S 2)
3.2 Determine the equation of CD in the form y =mx+c. 3
33 Calculate the:
33.1 Sizeof DCA )
33.2  Areaof POSC ©)
[20]
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QUESTION 4

In the diagram, M(3 ; —5) is the centre of the circle having PN as its diameter. KL is a
tangent to the circle at N(7 ; -2).

'y
K
X
P

4.1 Calculate the coordinates of P. )
4.2 Determine the equation of:

4.2.1 Thecircle in the form (x—a)* +(y—b)> =r° 3)

422 KL inthe form y=mx+c ‘ )
4.3 For which values of £ will y = —g x+ k be a secant to the circle? 4)
4.4 Points A(z; f) 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 2> +4¢+9. ()

442 Determine the minimum length of AB. 4)

(20]
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QUESTION 5§

5.1

Given that 13sinx+3=0, where xe (0°;90°).

Without using a calculator, determine the value of:

5.1.1  sin(360° + x) (2)
5.1.2 tanx 3)
513  cos(180°+x) (2)
5.2 Determine the value of the following expression, without using a calculator:
c0s(90°+ )
sin(8 —180°) + 3sin(-6) )
53 Determine the general solution of the following equation:
(cosx +2sinx)(3sin2x—1)=0 6)
5.4 Given the identity: cos(x + y).cos(x — y) =1—sin’ x —sin* y
5.4.1 Prove the identity. @)
5.4.2 Hence, determine the value of 1-sin®45°—sin’15°, without using a
calculator. 3)
5.5 Consider the trigonometric expression: 16sinx.cos’ x —8sin x.cosx
5.5.1 Rewrite the expression as a single trigonometric ratio. 4
5.5.2  For which value of x in the interval x<[0°;90°] will
16sinx.cos’ x —8sinx.cosx have its minimum value? 1)
[30]
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QUESTION 6
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In the diagram below, the graphs of f(x)=tanx and g(x)=2sin2x are drawn for the
interval xe€[-180°;180°] A(60°; k) and B are two points of intersection of f and g.

Ty

A(601

; k)

-180°

-901 0°

] i80°

6.1 Write down the period of g. (1)
6.2 Calculate the:

6.2.1 Valueof % (D

6.2.2 Coordinates of B (N
6.3 Write down the range of 2g(x). (2)
6.4 For which values of x will g(x+5°)-/f(x+5°<0 in the interval

x €[-90°; 0°]? ()
6.5 Determine the values of p for which sinx.cosx = p will have exactly two real roots

in the interval xe[-180°; 180°]. (3)

[10]
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QUESTION 7

AB is a vertical flagpole that is Vs p metres long. AC and AD are two cables anchoring the
flagpole. B, C and D are in the same horizontal plane.
BD = 2p metres, ACD=x and ADC =45°.

A

7.1 Determine the length of AD in terms of p. 2)
7.2 Show that the length of CD = 3p(sinx+cosx) . 5)
V2 sinx
7.3 If it is further given that p =10 and x = 110°, calculate the area of AADC. 3)
[10]
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QUESTION 8

8.1 In the diagram, O is the centre of the circle. MNPR is a cyclic quadrilateral and SN

is a diameter of the circle. Chord MS and radius OR are drawn. Mz =64°,

Determine, giving reasons, the size of the following angles:

811 P 2)

8.12 M, ()

8.13 O, 2)
Copyright reserved 0510 Please turn over
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8.2 In the diagram, AABG is drawn. D and E are midpoints of AB and AG
respectively. AG and BG are produced to C and H respectively. F is a point on
BC such that FG || CH.

8.2.1 Give areason why DE || BH. (1)
. . FC 1
8.2.2 If it is further given that -]i*‘_ = Z , DE=3x-1 and GH=x+ 1, calculate,
giving reasons, the value of x. )
[13]
Copyright reserved 0 7 0] Please turn over



Mathematics/P2 12 ' DBE/N ovembeir 2022
NSC

QUESTION 9

9.1 In the diagram, O is the centre of a circle. OD bisects chord AB.

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 L AB. (5

92 In the diagram, E, B, F, S and P are points on the circle centred at O. GB is a
tangent to the circle at B. FE is produced to meet the tangent at G. OT is drawn
such that T is the midpoint of EF. GO and BO are drawn. BS is drawn through

T. PS | GF.

Prove, giving reasons, that:

9.2.1 OTBG is acyclic quadrilateral &)
922 GOB=S 4)
[14]
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QUESTION 10

In the diagram, PQRS is a cyclic quadrilateral. KP is a tangent to the circleat P. C and D
are points on chords PQ and PS respectively and CD produced meets RS produced at A.

A

CA || QS. RC isdrawn. P, =R,.

DBE/November 2022

A S R
113 WA
1/3
>
2
112
1L 71Q
Di3
K
112
P

Prove, giving reasons, that:

10.1 S, =T,
102 AD_AS
AR AC

10.3 AC xSD=AR x TC

Copyright reserved %
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TOTAL:

4)

©)
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INFORMATION SHEET
e ~b+Vb* —4dac
2a
A= P(1+ ni) A= P(1—ni) A=P(1-i) A=P+i)"
T, =a+(n-1)d : S =§[2a+(n—1)d]

ron i SR = f(x)
f(x)_;}l—gno h

d:\/(xz _x1)2 +(, _y1)2

y=mx+c

()c—a)2+(y—b)2 =r?
a b ¢
sind sinB sinC

a® =b*+c¢? -2bc.cos A

In AABC:

area AABC = %ab.sin C

sin(a + ,B) =sin ¢¢.cos f+cosa.sinf

oS (a + ﬂ) =cosa.cos f—sina.sinf
cos” a—sin’ a

cos2a =41-2sin’ o

2cos’ a—1

Copyright reserved

T =ar™! Snzf&;n;l) sro# 1 S a s —l<r<tl
P:xll—(1+i)“"|
i

1—r

X +X, Y+,

y=y, =m(x-x,)

2

2 2 )

Yo

m=~=—>

Xy =X

m=tanf

sin(a— ) =sin a.cos B—cos a.sinf3

cos (@ — B)=cos a.cos f+sina.sinB

sin2a = 2sina.cosa

0_2

i (xi - 55)2

n

P(A or B) = P(4) + P(B) — P(4 and B)

_ 2 x-%)y-)
> -5
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NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

-

If a candidate answers a question TWICE, only mark the FIRST attempt.
If 2 candidate has crossed out an attempt of a question and not redone the question,
mark the crossed out version.

¢ Consistent accuracy applies in ALL aspects of the marking memorandum. Stop
marking at the second calculation error.
e Assuming answers/values in order to solve a problem is NOT acceptable.
NOTA:
e As 'n kandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.
o As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die
doodgetrekte poging.
o Volgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou
op nasien by die tweede berekeningsfout.
o Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.
GEOMETRY/MEETKUNDE
A mark for a correct statement
(A statement mark is independent of a reason)
S
'n Punt vir 'n korrekte bewering
('n Punt vir 'n bewering is onafhanklik van die rede)
B A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)
R
'n Punt vir 'n korrekte rede
('n Punt word slegs vir die rede toegeken as die bewering korrek is)
Award a mark if statement AND reason are both correct
S/R
Ken 'n punt toe as die bewering EN rede beide korrek is
T E;;:‘;:EPA_R_T__I\;ENT OF BASIC
' EDUCATION
PRIVATE BAG X868, PRETORIA 0001
L0 - 18 Gt
APPROVED MARKING GUIDELINE
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N
20
§E
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h‘a
b ]
L3
£3
50 3
4

SCATTER PLOT / SPREIDIAGRAM

98 103

108
Intelligence quotient (1Q) /
Intelligensiekwosiént (1K)

113

Popularity score (x) {
32 | 89 | 35 | 8 | 50 | 59 | 81 | 40 79 | 65
Gewildheidspunt (x)
Number of votes 6) | ¢ | 5 | 19 | 21 | 11 |15 |20 | 12} 19|16
Getal stemme (y)
1.1 | 155 v'155
T
~15,5 ANSWER ONLY: Full marks || Y/answer a
1.1.2 | SD=4,59 v’ answer
@)
12 | y-SD
=15,5-4,59
=10,91 v value of y—-SD
. 10 —2 = 8 learners v/ answer
e
1.3 a=1,7709... v a
b=0,2243... v b
y=177+0,22x v equation
3)
1.4 y=177+ 0522(72) ¥ substitution
~ 17,61 v answer
=~ 18 votes )
OR/OF
$=1792~18 votes v'v answer
(2)
1.5.1 | Points are all scattered therefore low correlation and unrealistic v R
prediction./Punte is versprei daarom 'n lae korrelasie en
onrealistiese voorspelling. )
152 | 7= 0.98/correlation very strong/korrelasie baie sterk v S
l -. a reliable prediction/'n betroubare voorspelling (1
L o 2

Copyright reserved/Kopiereg voorbehou
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QUESTION/VRAAG 2
OGIVE / OGIEF
70
60 —
50 —
-
g s
= Y 40
& % 30
S
5%
: —
-2 I N I I 1 <o O N I s
O g 10
0
25 30 35
Percentage of salary spent on fuel / -
Persentasie van salaris op brandstof spandeer
2.1 | 60 employees v" answer (A)
(1)
22 | 20<x<25 v’ answer
(1)
23 | 60-34 v 34
=26 employees ANSWER ONLY: Full marks || ¥ 20S%er o
. v d
24 M satary = @ x 2400 metho
Salary = R34 285,71 ANSWER ONLY: Full marks v answer @
2.5 | .. Ogive/Cumulative frequency graph will shift to the v’V answer
right/will become steeper.
. Ogief/Kumulatiewe frekwensie grafiek sal na regs
skuip/sal steiler wees. 2)
[8]
DEZPARTMEN
| EDUCATION o C
PRIVATE MAQ X498, PRETORIA 0004
2022 -11- 16
APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION
Copyright reserved/Kopiereg voorbehou . . Please turn over/Blaai om asseblief
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EDUCATION
PRIVATE BAG X808, PRETORIA 0007

2022 ~11- 1 B
[ APPROVED MARKING GUIDELINE

-

QUESTION/VRAAG 3
D y
A4 ;2)
« X
P
0
0
g
o
W
0
=
C(=2 ;-3 z
( ) Z
B(6 ; —4) £
g
3.1.1 2-(-4) -4-2 &
BT 46 OR s = 6—4 v substitution 5’
My =3 ANSWER ONLY: Full marks || ¥ answer .
- o v
@ =108,43 ANSWER ONLY: Full marks answer a
3.1.3 T(xl +X% 0 +sz
2 72
246 -3-4
2 72
T(z :::MMJ T T 2
2
- 2
314 | 5(0)-6y=8 v x,=0
4 -4
1 y= ”'““3“ v Ys = "’3‘
S (O;:ﬁ)
3 )
32 Mep = Mag = =3 v gradient
—3= m3(___ 2)+ ¢ OR  y- (_ 3) - —3(x B (_ 2)) v substitution of
=9 y=-3x-9 C(-2;-3)
y=-3x-9
v equation
3)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief
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331 5x—6y=38
5. 8
Y6 6
tand = . 5
5:39,810 v 9:39,810
A=108,43°-39,81°
= 68,62° v A=6862°
DCA=68,62° [alt Zs ; DC||AB] v’ answer
4)
3.3.2 | P(~3;0) and F(1,6;0) v P(-3;0)
Area POSC = Area AFPC — Area AOFS v n;lethod
1 1 4 v —(4,6)(3
-Lao))-20.0(4] (+90)
2 2 3 | A
=6,9-1,07 v —2‘(1,6)(—3')
= 5,83 units? Y
answer
)
OR/OF
P(-3;0) v P(-3;0)
. .
FC= !(—2-5) +(=3-0) = 361
\ 5 5
Area APFC = %(PF)(FC)sinO Fs
| 1723361
P = 39,81°
:l[ﬁ) El/_-é—_l_ Sin39,81° ; 2[ 5 }[ 5 }sm
A% 5 ,
=t | 1(8)(4
1(8Y 4 M
Area AOFS=— -)(~} 205\3
20503
=1,07 .
Area POSC = 6,90 — 1,07 y method
_ - answer
= 5,83 units 5)
OR/OF
T EPARTMENT OF BASIC
EDUCATION
PRIVATE BAG X885, PRE}TORIA Q001
i 2027 -11- 1|6
APPROVED MARKING GUIDELINE
PUBLIC EXAMIN ATION
' 1

i
Copyright reserved/Kopiereg voorbehou f,
éf-ﬂvf{’-’ %

Please turn over/Blaai om asseblief
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/P(—3;0)
P(—3 ;0) v method
Area of POSC = Area of OSCR + Area of APRC 1(4 1
v —(—+3jx2 v —(1x3)
1(4 1 213 2
=—| —+3 |x2+=(1x3)
23 2
35
6 v’ answer
= 5,83 units® %)
OR/OF
P

P(-3;0) v P(-3;0)
Area POSC = Area ROSW + Area APRC + Area v" method
AWSC
4 1 1 5 1
o {1 (2 = v —(1)(3
Herioe5e(3) L)
4 1 5
v | = _ e
_3s (3J(2)+2(2)(3)
6
v’ answer
= 5,83units’ (5)
OR/OF

Copyright reserved/Kopiereg voorbehou : P i Please turn over/Blaai om asseblief
@m-iﬁ,vy{&" { e
il s‘/
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P(~3;0)

Area of APSC =

2

= 3,833..

Area of APOS = %(PO)(OS)

ofg

—;—(PC)(CS)sinDCA

_l(\/ﬁ)(—@}in 68,62°

v P(-3;0)

J61 ) . .
/%(\/1‘6 )L—g——]sm 68,62

103

=2
v" method
AreaPOSC =3,833... +2
v’ answer
= 5,83units’ )
[20]

Copyright reserved/Kopiereg voorbehou
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UESTION/VRAAG 4
3
K
X,
P
41 | P(ay); N(7:2); MB-5)
x+7 3 y=2 __s
2 2
x=-1 y=-8 vV ox,==1V y,=-8
P(-1;—8) D
42.1 > 2 2 2 v’ substitution into
| r*=(7-3) +(-2-(- 5)° OR/OF r "(—1_3) +(—8—(_5)) distance formula
r?=25
(x=3)* +(y+5)°" =25 Y =3Oy
v rt=25
(3)
422 - E 5-(-2) 3 v substitution
radius 3_7 4 \/ _—3_3
4 mradius - _4—Z
Phongens = =5 [radius | tangent/raakiyn 1 radius ] 4
| o S
4 4 tangent 3
l —2=——{7 OR —(-2)=~—(x—-7
| 3 ( )+ ¢ £ ( ) 3 (x ) v’ substitution of m and
l 22 4 22 N(7;-2)
c=-— y=——X+-—
3 3 3
4?
yEogEtey — v equation
DEPARTMENT OF BASIC (3)
EDUCATI
4.3 4 PRIVATE BAG X895, PRETORIA 0001 v’ subst mand P
—8=——(~1)+c
3 2022 -11- 16
78 v value of ¢
S _"3_ APPROVED MARKING GUIDELINE
2% . PUBLIC EXAMINATION v'v' answer
- <k <= 4
3 3 |

Copyright reserved/Kopiereg voorbehou
© ¢ M/ 7

Please turn over/Blaai om asseblief
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44.1 | AB*=AM’~MB’
2 _ _ 2 2 _ 2
GRS [(t 3) +(t+ 5) } i v substitution into
= 61 +9+2+10t+25-25 Pythagoras
v simplification (A)
AB=,/2¢"+4t+9
2)
442\ _ -4 v substitution into
- 2(2) correct formula
Minimum at f=-1
o aE R R
| AB=y2(- 1) +4(-1)+9 v substitution
AB=+7 v’ answer
4)
OR/OF
Af+4=0 v derivative =0
t=-1 Vii=-1
Minimum at r=—1
AB=2(-1) +4(-1)+9 v substitution
AB=+7 v" answer
(4
OR/OF
Length of AB=+~2¢" +41+9
= [2 (tz +2t+ 2)
2
2 —l 3
= JZ{(I +1) + v’ completing of the
= square
= J 2(r+ 1)2 +7
Minimumat? =—1 V.
AB={2(=1]+4(-1)+9
AB=+7 v'substitution
v answer
L PARTMENT OF BASIC “)
i ERDUCATION [20]

A wel

TRVt &= Al s

2022 -1- 16
APPROVED MARKING GUIDELINE

PUBLIC EXAMINATION

Copyright reserved/Kopiereg voorbehou
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Copyright reserved/Kopiereg voorbehou NG,
pyrig piereg ﬁm f%g

QUESTION/VRAAG S
5.1.1 sin(360° +x) S
. + v sinx
=sinx
(2)
5.1.2 2 v'v' substitution
x —coordinate = (\/ﬁ ) = (—3)2
=2
tany =—> v" method
23
2 3)
OR/OF
2 2
x —coordinate = (\/ﬁ ) - (3)“ v'v' substitution
=32
3
tanx =5 v' method
G
5.13 cos(180° +x)
=-—-COSX v — v cosx
(2)
52 cos(0°+60)
sin(@ —180°) +3sin(-6)
o —sind v —sinf
sin(- (180° - 8))—3siné v - 3sind
—sin@
i — v sl
—sinf ~3sind sind
_ sind
 —4siné v simplification
! v
- Z answer
| (3)
L IPARTMENT OF BASIC
EDUCATION
PRIVATE BAG X898, PRETORIA 0001
2022 -11- 18
APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION
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Mathematics P2/ Wiskunde V2 12

NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November ZUZZ

5.3 (cos x +2sin x)(3sin 2x—1) =0
cosx+2sinx=0 or 3sin2x-1=0
t.emx=—l sian:l
2 3

ref £=26,565...° ref £=19,471...°

x=15343°+k180°; ke Z
OR/OF or
x=153,43°+k360°; ke Z

x=9,74°+k180% ke Z

x = 80,26° + £.180°;

v both equations

1
v tanx=-——
2

v si112x=l
3
v x=153,43° OR

x = 153,43° &333,43°
v x=9,74° & 80,26°

= cos(45°+15°).cos(45°-15°)
0s 60°.cos 30°

e

3

PRIVATE Bag X808, PRARTOMIA Q2001

2022 -1- 15
APPROVED MARKING GUIDELINE

4
OR/OF T -
| LEPARTMENT O
F
| EDUCATIONBAS'C

PUBLIC BEXAMINATION

vV +k180°; kel
keZ
or
x=333,43°+ k360°; ke Z (6)
5.4.1 LHS =cos(x + y).cos(x — y) o
=[cos x.cos y —sin x.sin yJcosx.cos y +sinx.sin y) v expansion
=cos? x.cos? y—sin’ x.sin” y v’ simplification
= (1 —sin® xXl —sin? y)— sin’ x.sin’ y v square identity
=1+sin’ x.sin® y —sin® x —sin® y —sin’ x.sin’ y v/ product
=1-sin’x—sin’y =RHS
4
542 1-sin” 45° —sin” 15°

v identifying x and y

v’ substitution

v’ answer

3)

I

Copyright reserved/Kopiereg voorbehou g o
ol [ %
& P
I L g v

Please turn ovet/Blaai om asseblief
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1—sin245°—sin?15°

2
= cos? 15°—(l/—§—]
2
=c05215°—l
2

m2c05215°—1
2

OR

1-sin®45°—sin?15°
= cos’ 45°—sin® (45°- 30°)
( 1

1 Aoy
2 (202 22
(A1)
2 22 22

i (B Y
T2 l2v2 22
_1. (3. .31

2 18 4 8

=in?15°+cos®15°~sin” 45° —sin*15°

2
j — (sin 45°¢0s30°—cos45°sin 30°)2

v’ identity

v' substitution

v’ answer
3
v' expansion
v’ substitution
L EPARTMENT OF BASIC
EDUCATION
PRIVATE BAG X898, PRETORIA 0001
2022 1= 186
APPROVED MARKING GUIDELINE v
PUBLIC EXAMINATION UGS -

5.5.1 165sin x.cos> x — 8sin x.cos x
= 8sin x.cos x(20032 X — 1)
= 4sin 2x(cos 2x)

l = 2sin4x

v factorisation

v 4sin2x ¥ cos2x

“opyright reserved/Kopiereg voorbehou

{

Please tum over/Blaai om asseblief
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OR/OF v double angle
(4)
165sin x.cos? x — 8sin x.cos x
=16cos’ x(lsin 2x) —S(lsin ?.x)
2 2
v factorisation
o 1.
= 8(2 cos” x —1)(——sm 2x)
2
=4sin2x.cos2x
=2sin4x v 4sin2x ¥ cos2x
v’ double angle
“)
5.5.2 16 sin x.cos> x — 8sin x.cos x = 2sin4dx
Minimum at x = 67,5° v’ answer
Q)
[30]

T OEPARTMENT OF BASIC
EDUCATION

PRIVATE BAG X808, PRETORIA 0001
2022 ~11- 16

APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION

Copyright reserved/Kopiereg voorbehou ” /'7” . Please turn over/Blaai om asseblief
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QUESTION/VRAAG 6
1
g A(é()"%; k)
—180° ~90°} 0° 90°
/
6.1 18¢° v/ answer ]
M
6.2.1 k=V3=173 v’ answer
M
6.2.2 B(—120°; V3) | v x=-120°
)]
6.3 Range of g: ye[—2;2] \/ye[—2;2]
Range of 2g(x): yel-4; 4] v answer
2)
OR/OF ANSWER ONLY: Full marks
Range of g: 2<y<2 v -2<y<2
{ Range of 2g(x): <4<y <4 Y’ answer @
6.4 xe[-65°; —5°] VY xe|-65°; —5°]7
@
OR/OF
—65°<x £-5° Vv —65°<x<-5°
I D A< . \ AN < e @)
6.5 sinx.cosx=p
4sinx.cosx =4p oyt
2sin2x =4p SIx=%p
4p=+2 v 4p =12
11 v answers
p=-Sor ANSWER ONLY: Full marks
: « 3
[10] ;

Cé—p;yright reserved/Kopiereg voorbehou ?’ »
£antlim e

f/

A

.
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QUESTION/VRAAG 7
A
EZPARTMENT OF BASIC
EDUCATION
PRIVATE BAQG X898, PRETORIA 0001
. 2022 -11- 16
Jsp
APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION
N
D
7.1 AD? = AB? +BD?
AD? =( J5 p)z +(2 p)l ¥ substitution in Pythagoras
AD? =9p°
v’ answer
AD =3 e
r @
7.2 CD 3p v’ correct use of sine rule
sin(135°~x)  sinx
) szpsin(‘iSS°~x} v 135°-x
$inx
op =3P (sin135°cos x—cos 135°sin x) v compound angle
sinx
D = 3p(sin4s cos~x+cos 45°sin x)
sin x
3p [[:7: CoSX +_‘_/2—_2_ sin x} v special values
2
CD= :
sinx
Y o
3p| - |{cosx+sin x) ~ Tactorisati
e actorisalio
CD < ‘ actorisation
sinx
 3plsiny-+cosx
| CD= ,,fi_%_l__‘ )
/2sinx
e 5)

Copyright reserved/Kopiereg voorbehou @' e @Z&
el ot ! S
vy s

Please turn over/Blaai om asseblief
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7.3

Area AADC = %(AD) (CD)sinADC

1 3p(sinx +cosx)

= > 3 p)(wﬁ Ep xm«~)(sin45°)

21(30)(30(smz 10°+cos110 ))sin45°
2 J2sin110°

=143,11m’

v correct use of area rule

v’ substitution in area rule

v’ answer

€)]

(10]

Copyright reserved/Kopiereg voorbehou
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QUESTION/VRAAG 8
8.1
8.1.1 P=116° [opp s of cyclic quad/teenoorst. Ze van kvh] vSYR o
8.1.2 M, +64°=90° [Zin sem?-;ircle/é in halwe sirkel] YR
M, = 26° V'S
@
8.1.3 61 =52° [£ at centre = 2 x Z at circumference/midpts. < V'S VR
=2 x omtreks. £] @
CEPARTRE:
- EDT%XT.-%ZBASIC |
RIVATE BAaG X8gs, PRETORIA 0001 .
222 -11- 1 ¢
APPROVED
SoBT MARKING GUIDELNE
IC EXAMINATION
Copyright reserved/Kopiereg voorbehou o XA Please turn over/Blaai om asseblief
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APPROVED MARKING GUIDELINE

PUBLIC EXAMINATION

A
8.2.1 Midpt theorem/Midpt. Stelling v R
)
OR/OF
Converse prop intercept theorem v R
(D
8.2.2 BG=2DE or 6x—2 [Midpt theorem/Midpt. stelling] vS vR
BG=6x-2
v'S vR
GH _FC [line || one side of A OR
BG BF
prop theorem; FG || CH/
bn|eensyv. Al
el ‘ v tion into x
P equation in
4x+4=6x-2
2x=6 ~ SPARTMENT OF BASIC
e EDUCATION v answer
i x PRIVATE BAG X895, PRETORIA 0001 (6)
' 2022 -11- 16
OR/OF

Copyright reserved/Kopiereg voorbehou
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Bl =Y [line || one side of A OR prop theorem; FG || CH /
FC  GH prop > v§ VR
lyn| eensyv. A]
AE _ DE [AADE ||| AABG]
AG BG v S ¥R
BG=4x+4
l _ ‘3x -1
2 4x+4 v" equation into x
sdx+4=6x-2
Sx=3
v answer
(6)
[13]

D PARTMENT OF BASIC
EDUCATION

2022 -11- 16

APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION
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QUESTION/VRAAG 9
9.1
9.1.1 Construction:
Draw OA and OB v’ construction
In AADO and ABDO
OA=0B [radii/radiusse]
OD=0D [common side/gemeenskaplike sy) v first pair of sides
AD=DB [given/gegee] v’ other 2 pairs
. AADO = ABDO [S:S;8] v R
ADB is a straight line
a A v R
~D,=D, AADO = ABDO
-.OD 1L AB [£son astrline/Ze op 'n reguitlyn)
(3)
OR/OF
Construction:
Draw OA and OB v’ construction
In AADO and ABDO _ )
AD =DB [given/gegee) v’ first pair of sides
| A=B [£s opp; £s sides /Le teenoor
gel)./.ke Syfe] v" other 2 pairs
OA=0B [radu/rqdmsse]
-, AADO = ABDO [S:2:S] v R
ADB is a straight line .
A oA v R
~.D, =D, AADO = ABDO
.. OD L AB [£s on a str line/Le op 'n reguitlyn] (3)

Copyright reserved/Kopiereg voorbehou
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EDUCATION

2022 -11- 16
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9.2

DBE/November 2022

9.2.1 OTG =90° - [line from centre to midpt of chord/ | ¥S YR
midpt.  sirkel;  midpt.  koord]
OBG =90° [tan L radius/raakiyn L radius) v S YR
~.0TG = 0BG =90°
~.OTBG is a cyclic quadrilateral [line subtends equal £s OR v R
converse /s in the same segment/
Iyn onderspan gelyke ~e] 5)
922 | §=BTG [corresp Zs; GF || PS/ vS VR
ooreenk. £s; GF || PS]
But BTG = GOB [Zs in the same segment/ Ze in dies. v§ VR
sirkelsegment |
GOB=§ @)
[14]

CIPARTMENT OF B

AS
EDUCATION e
PRIVATE BAG X898, PRETORIA oco1

2022 -11- 18

APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION
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A
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~7

T
T

DBLE/November 2022

Copyright reserved/Kopiereg voorbehou

APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION

/ e
b

S

10.1 Al = Ql [tan-chord theorem/. tussen raaklyn v 8
en koord)
S, = Ql + Q [ext £ of cyclic quad/buite £v. kvh] | , S/R
§,= B+
T, = R, + (32 [ext £ of Albuite £ v. A] v S
but f’, = R, [given/gegee]
I, = i"‘ + Q, v 'S
,=T,=P +Q,
“
10.2 In A ASD and AACR v identifying A's
| A=A [common £/gemeenskaplike <] V'S
él = i‘z [proven/reeds bewys]
T,=¢, [alt Zs; QS || CA/verw. Ze; QS|[CA]| v S/R
| . é] = éz v S
D, =R, [sum of Zsin A/Ze v. A] /S
AASD || AACR
AD AS . . . .
N [correspondmg sides in proportion/
ooreenstemmende sy in dies. verhouding]
OR/OF S (5)
A e |
PRIVATE BAG X895, PRETORIA 0001
2022 -1i- 16

Please turn over/Blaai om asseblief
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In A ASD and AACR v" identifying A's
A=A fcommon //gemeenskaplike ] v S
é, = i‘z [proven/gegee]

I,=¢C, [alt Zs; QS || CA/verw. Ze; QS| CA] | v gr
~§,=C, V'S
AASD || AACR [£:4:4] v R
AD AS . . . .
o e corresponding sides in proportion/
AR - AC [ ponding prop
ooreenstemmende sy in dies. verhouding]
(5)
10.3
i v 'S
LY [AASD ||| AACR ]
AC CR
- Ago ACXSD
CR
As _cr [line || one side of A OR prop theorem; [ v S v R
AR CR
TS || CA/lyn || een sy v. A]
- Ag=ARx CT
CR
ACxSD AR x CT v equating
CR
SAC xSD=AR x CT
4)
[13]
TOTAL/TOTAAL: 150
EDUCATIGN. SIC
PRIVATE BAG X89s, PRETORIA 00014
2022 -11- 1§
APPROVED MARKING GUIDELINE
PUBLIC EXAMINATION
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