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SECTION 1: (General overview of Learner Performance in the question paper as a
whole)
The number of Eastern Cape-NSC, SC and MEO candidates that wrote the final
NSC Technical Mathematics 2022 paper was 2762, whichis a 197 more thanin 2021.

A sample of 100 scripts was collected during the marking process. The selected
sample comprises of scripts that were.moderated by the Internal Moderator and/or
Chief Marker, and/or the Senior Marker.and some non-moderated scripfs.

The graphical representation in the report will be based on the 100 sampled
candidates’ responses which were selected as'depicted in the next table:

[0:44] | [45;59] | [60;74] | [75:89] | [90; 104] [111051; [11523]; TOTAL
Requlre | 15 15 20 20 20 5 5 100
Actual | 23 12 2 16 16 8 5 100
_:;;ce“t 23% | 12% | 20% | 16% | 16% | 8% 5%

The 2022 cohort performed better than the cohort of 2021, when looking at the
pass %. Looking at the 7-point scale, candidates are also performing better than
the 2021 cohort and previous years.

Technical Mathematics Paper 2 is, unfortunately, still failing in its aim as quoted in
the CAPS document (“(d) The National Curriculum Statement Grades R — 12 aims
to produce candidates that are able to: * identify and solve problems and make
decisions using critical and creative thinking;”), as the bulk of the candidates still
performs at level 1.

Source: WWW.mycourses.co.za
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Th
° AVERAGE Performance

CANDIDATES per question in

2 O 2 2 Q1 |Analytical Geometry: lines
" Q2 |Analyfical Geometry: circle & ellipse
Q3 |Trigonometry: Def; identities & equations
Q4 |Trigonomeiry: Reductions
90% Q5 |Trigonomstry: Graphs
Q¢ |Trigonometry: 3D
80% Q7 _|Euclidean: Circle
Q8 |Euclidean: Circle
70% Q9 |Fuclidean: Ratios, props & similarity

0, Q10| Angular Movement
60% Q11 |Mensuration
50%
40% 48%
30% 4% 399 39%
33%
20%
10%
0

Q10 Qi1

AVERAGE %

X

average performonce of the sompled 100 candidates of the ques’rions, is depicted
in the graph below:

KEY:

Blue - > 50%

Red - < 30%

Questions 1, 2, 3 and 5 was the best performing gquestions, with Question 8 and 9
being the worst performing questions of thesampled candidates. The
performance per question of Questions 4 and é werereldtively close to each other
in percentage, as well as question 7, 10 and 11. Question 1 was the overall best
performing question with an average above 80%, which.is-+20% more than the
average in 2021. Questions 2, 3 and 5 performed with an*average above 50%.
Questions 4, 6, 7, 10 and 11 performed with averages less than 50%, which is also
an improvement from 2021. Questions 8 and 9 were the two worst performing
questions, below 30%.

The best answered topic for 2022 was Analytical Geometry (Questions 1 and 2).
Trigonometry (Question 3 — 6), Euclidean Geometry (Question 7), Circles, Angles
and Angular Movement (Question 10) and Measurement (Question 11) were well
answered questions, in the sense that candidates wrote a lot, but made
unnecessary mistakes, which cost them marks and lead to the questions being
poorly answered. Euclidean Geometry (Questions 8 and ?) were poorly answered,
and candidates scored little to no marks. This makes these two questions the worst
performing questions for 2022, which is in line with the performance of 2021.

Source: WWW.mycourses.co.za
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SECTION 2: Comment on candidates’ performance in individual questions
(It is expected that a comment will be provided for each question).

QUESTION 1 [Total marks 13]

QUESTION 1

In the diagram below, ARST with vertices Bi4:3), S(1:0) and T(5: -4 ) is given.
The angle of inclination of RS with the positive x-axis is .

N
R(4:3)
8 >
o sty
TER¥4)
1.1 Determine the gradient of RS, i2)
1.2 1.2.1 Write down the formula required to caleulate the anglesfinclination of
a line. (1)
1.2.2 Hence, determine the value of & (2)
1.3 Calculate the length of RT in simplified surd form. (2)
1.4 Determine the coordinates of the midpoint of ST, (2)
1.5 A line iz drawn parallel to RS passing through the midpoint of ST.
1.5.1 Complete the statement:
If two lines are parallel, then their gradients are . .. (1)
1.5.2 Hence, determine the equation of the line parallel to RS passing through
the midpoint of ST in the form y= ... (3)
113]
Source: Www.mycourses.co.za
169

2022 CHIEF MARKERS REPORT



Get more papers from: www.mycourses.co.za

QUESTION 1
100% 92%
90% s o 6
o0% g5 88% g 88% s350
80%
0% 67%
0
X 60%
& 50%
(0]
3 40%
30%
20%
10%
0%
11 121 122 13 14 151 152 TOTAL

This was the overall best answered question by the sampled candidates.

Average percentage for this question is 83%.

It was a good, easy question to start the paper off with.

Candidatesperformed well in all the sub-questions relating to Grades 10 and

11 work.

e Most candidatesianswered this question.

Common errors and misconceptions

i.) Candidates could’not-identify the inclination angle formula in 1.2.1, yet
they could calculatesthe inclination angle in 1.2.2. Candidates copy
formula incorrectly or«chiange the signs of the formula.

i.) Some candidates did nofigive,the answer in 1.3 in surd form and hence
lost a mark as they gave the.answer in decimal form.

ii.)  Candidates struggled to determine the equation of the straight line in
1.5.2 as they did not correctly understand that they specifically had to
use the coordinate of the mid-point"and then substituted the incorrect
coordinate to calculate the c-value.«This, caused unnecessary loss of
marks.

iv.)  Candidates are also substituting coordinates incorrectly, by swopping the
values for x and y.

Suggestions for improvement

Educators should focus on the following during their, confact fime with

candidates:

i.)  Inclination angles:

a. The general formula for the inclination angle should be emphasised
as tanf = m.

b. Candidates should be reminded that inclination angles can be
acute or obtuse, depending on the gradient being used.

c. Emphasis should be placed on what it means when there is a
negative gradient and what the negative sign is used for.

i.) Candidates must be reminded to always answer the question being
asked. If they are required to give the answer in simplified surd form, they
must remember to do so.

ii.) Coordinates:

a. Clearly distinguish between which coordinates to use when the

equation of a specific line is being asked.

b. Emphasise which value in a coordinate is x and which is y, as many

candidates are still swopping the values around when substituting
into various formulae.

Source: WwWWw.mycourses.co.za
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QUESTION 2 [Total marks 12]
QUESTION 2

2.1 In the diagram below, O is the centre of both the smaller and the larger circles.
RO is a tangent to the smaller circle at point P(1 ; -2).
AC is a tangent to the larger circle at point B with C{5 ; =3).

RQ | AC
¥
\/Q
x
-
) [al
M1 ;-2)
C(5:-3)
R
A/
2.1.1 Determine the equation of the smallescirgle. (2)
21.2 Write down the gradient of OP. (1)
213 Give a reason why OP is perpendicular to RQ. (1)
2.1.4 Hence, determine the gradient of AC. (2)
215 Hence, determine the equation of AC in the form y= ... (3)
2 22
22 Given: —+ 2—=1
36 16
2.2.1 Express the equation in the form £+'—- = |
et PERE (1)
222 Hence, sketch the graph defined by *—+ 2_ = |

y R g Y 3% 18 (2)

112]

Source: WWW.mycourses.co.za
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QUESTION 2

100%
90%
80%

69%
70% 65% 63%
60%
0,

20% 39%
40%
30% 26%
20%
10%

0%

13 214 2.1 221

2.1.1 2.1.2 2 5 2.2.2 TOTAL

88%
79% 77%

Average %

e Along with question 1, this was one of the better answered questions in the

question paper.

e This question.was easy, as most work tested was Grade 10 and 11 work.

e Overdall, the.guestion performance was well above 50%.

e Questions 2.1:3 and 2.1.4 was the two sub-questions that candidates

struggled with mosi:

Common errors and misconceptions

i.)  InQ2.1.1 many candidates calculated the radius, instead of the equation
of the circle.

i.) Candidates do not know their basic rules and therefore cannot give
reasons as to why certain concepts can be applied. For example, in
Q2.1.3 candidates were expected to give a reason why two lines are
perpendicular, yet they were not able to do so.

ii.) Because candidates could noil provide a reason for Q2.1.3, they
struggled to answer Q2.1.4 as they.needed to apply the concept in this
question.

iv.) In Q2.1.5 candidates substituted any point, instead of a point on the
tangent line. Candidates who did substitutethe correct coordinate did
not simplify correctly when multiplying out the.orackets when
y —y; = m(x — xp) is used.

Source: WWW.mycourses.co.za
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Suggestions for improvement
Educators should focus on the following during their contact time with
candidates:

i.)  Emphasise to candidates that they must always read the question
carefully and make sure of what is being asked of them. Not reading the
question completely results in unnecessary marks that are being lost due
to them not giving the final answer that is expected in the question.

i.)  Emphasise basic rules of Analytical Geometry that was taught in Grade
10, but still plays a vital role in answering certain questions in Grade 12.
For example, clearly distinguish between when are lines parallel and
when they are perpendicular and how do you show that lines are parallel
or perpendicular.

a. Lines are perpendicular when the product of the two gradients are
equal to -1.

b. Lines are parallel when the gradients of one or more lines are equal.

iii.)  Coordinates:

a. Clearly distinguish between which coordinates to use when the
equation of a specific line is being asked.

b. Emphasise which value in a coordinate is x and which is y, as many
candidates.are still swopping the values around when substituting
intfo various formulae.

Source: WWW.mycourses.co.za
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QUESTION 3 [Total marks 13]

QUESTION 3
: ~ 2 S
3.1 Given: P:;t and Q=37
3.1 Convert Eir to de
L 7 grees. n
1.1.2 Determine the value of cosec P — cos Q. (2]
3.2 In the diagram below, OA = 3 units and A{—\E; .ﬂ:] is a point on the Cartesian
plane. The angle of inclination of OA with respect to the positive x-axis is &,
A
AT
3
i)
'-‘-n\L x
P
0
Determine, without the use of a caleulator, the numerical valu@of:
3.2.1 k (3
3232 JSScoth + 1 i3
33 Determine the value(s) of x if 3tanxe = =0,531 and x<[07:3607). (4)
113]

Source: WWW.mycourses.co.za
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QUESTION 3
90%
80%
80%
70% 64% 67%
60% 55%
N 49%
o 50%
© 0,
§ 40% 38%
= 30%
(]
20%
10%
0%
311 3.1.2 3.21 3.2.2 33 TOTAL

This question was well answered, compared to 2021.
More candidates were able to find the correct values to Q3.1.1 and
Q3.1.2.

o Candidatesdid however struggle with Q3.2.2 and Q3.3.

Common errors and/misconceptions

i.) In Q3.1 the most common error that occurred was candidates not
converting the radian'measure to degrees before calculating the values
required. Candidatesare also mixing the different trigonometric ratios
and the reciprocals.

i.) In Q3.2, candidates were'given a diagram which they needed to use to
find the value of a reciprocals: Jo do this, candidates needed to apply
Pythagoras, which is a concepftfrom Grade 8 and 9. This however proved
problematic as candidates struggled, to apply Pythagoras correctly as
they struggle to identify which sideis«x, y or r (opposite, adjacent or
hypotenuse). Many candidates also made, use of the calculator.

ii.)  For Q3.3 many candidates could calculate the correct reference angle,
but did not know how to proceed form there, thus losing out on marks.
Many candidates also gave an answer for x inftwo quadrants, instead of
choosing the correct quadrant. Some candidates also made use of the
general solution which is a concept applied in Mathematics.

Source: WWW.mycourses.co.za
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Suggestions for improvement

Educators should focus on the following during their contact time with

candidates:

i.)  Emphasise that any value that is in radian measure must always be
converted to degrees, when doing Trigonometry.

i.) Basic Grade 10 trig ratios must be revised and consolidated so that
candidates know the ratios as well as their reciprocal ratios.

ii.)  When doing questions on completing diagrams, emphasis must be
placed on what is required to be done before the question can be
answered.

a. If the diagram is given:
1. The triangle must be completed towards the x-axis.
2. All values of the triangle must be calculated. Ratio values
cannot be given if all values have not been calculated.
b. If the diagram must be sketched by the candidate:
1. Trig equation given must be simplified so that the trig ratio

isclear.i.e.: 3tanf —1 =0 = tan0 =§

2. Diagram should be drawn and completed in the correct
quadrant using the sign ( + or — ) of the ratio value.

c. Pythagoras’is used to calculate the unknown values in the triangle
diagram. This basic Grade 8 concept must be emphasised and
consolidated€ven in Grade 12.

iv.)  Emphasis must be placed on answering the question. If the reference
angle is calculated that does not mean that the question was answered.
Classroom practice using and working with their CAST-diagram must be
made a priority.

Source: www.mycourses.co.za
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QUESTION 4 [Total marks 14]
QUESTION 4

4.1 Simplify the following:
4.1.1 sin(360° — a) (1)
4.1.2 tan (1 - @) 2)
413 sm{360° = o) -tan{ 1807 = g)-cosec(2r - &)
o cos(360° + ar)-cosec(180° - a)-tan’ (7 - o) 6]
4.2 Complete the identity: 1-sin”x=... (1)
4.3 Prove the identity that: cosecx —sin x = cotx - Cosx i4)
[14]
QUESTION 4
80% 72%
70% 65%
60% 56%
© 50% 47% 48%
]
& 40%
s
< 30% 26%
20%
10%
0%
42 4.3 TOTAL

e Candidates performed beftter in this question than in 2021.
¢ Candidates struggled the most with Q4.3.
Common errors and misconceptions

i.) Candidates do not know their identities and reduction formulae and how
to apply them in a question that is being asked. When.working with the
reduction formulae, candidates do not know in which.quadrants to work
to be able to simplify.

i.) Candidates are struggling to prove identities as they do not do the left
and right part separately and they do not apply the identities they are
taught correctly to be able to simplify.

ii.)  When it comes to the simplification to prove the identities, candidates are
s’rruggling Wi’rh the basic algebra behind the question.

a. ie. ﬁ X sz will be simplified to cose ms’reod of —9
b. i.e.: %— sind will be simplified to =2 or candidates cancel the

sinf and end up with and answer of O

Source: WWW.mycourses.co.za
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Suggestions for improvement
Educators should focus on the following during their contact fime with
candidates:

i.) Candidates must know all the square identities. They must know how to
change the subject of these identities to recognise, use and apply them
in their calculations.

i.) Candidates must practice enough problems containing reductions on a
regular basis, as these are easy marks to score if they are applied
correctly. The CAST-diagram can assist in applying the reductions easily.

ii.) A clear connection must be made between Algebra and Trigonometry.
Educators must emphasise that even though the question is on simplifying
a Trigonometry Ratio or Proving Identities, in many instances there is
Algebra involved in order to simplify to the correct answer.

Source: WWW.mycourses.co.za
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QUESTION 5 [Total marks 11]

QUESTION 5

Given the functions defined by f(x) = sin(x + 30°) and g(x)=cosx for x e[0°;360°]

5.1 Write down:
5.1.1 The period of g (1)
5:1.2 The amplitude of § (1)
5.2 Draw a sketch graph of [ and g on the same set of axes on the grid provided in the
ANSWER BOOK. Clearly indicate ALL turning points, end points and intercepts
with the axes. 7
53 Use the graph in QUESTION 5.2 to write down the value(s) of x for which the graph
of g is increasing. (2)
(1]
QUESTION 5
80% £ 4 73%
70% &
59%
60% 55% &
51%
x 50%
]
& 40%
$
< 30%
20% 18%
10%
0%

TOTAL

¢ Q5.2 was the best performing sub-question” Many candidates were able
to draw some sort of graph.

o It seems Q5.3 weas very difficult for the candidates. Reading information
from the graph poses a huge problem.

Common errors and misconceptions

i.)  In Q5.1.1 many candidates wrote the period of the cosine-graph as an
interval, instead of a value of 360°, hence giving the domain of the graph.

i.)  InQb5.1.2many candidates were unable to give the amplitude of the sine-
graph.

ii.)  In Q5.2 many candidates were able to correctly draw the cosine-graph
but struggled with the sine-graph that was shifted 30° to the left.
Candidates are also not using the values given on diagram sheet but
writing their own.

iv.)  Many candidates were unable to correctly sketch the start and endpoints
on the graph. They indicated arrows at the end of their graph, instead
of only sketching for the given interval given.

v.) Q5.3 was very poorly answered, as candidates do not understand how to
look for the values of x, when a specific restriction is given.

vi.) Candidates struggled with the notation in Q5.3, by either using the
incorrect brackets or inequality signs.

Source: WWW.mycourses.co.za
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Suggestions for improvement
Educators should focus on the following during their contact fime with
candidates:

i.) Candidates must be reminded that the period of a graph is a single value
in degrees and that the amplitude of a graph is a single positive value.
Clearly distinguish the difference between the domain and period of a
function and again range and domain as well.

i.) Candidates should be taught how to use the table-mode of the
calculator to draw accurate graphs.

a. Horizontal shifting of graphs must be revised

b. Please note the inconsistency in the CAPS document —page 18 the
Overview and the Grade 11 Curriculum Statement

c. Grade 11 Curriculum statement only refers to y = tanx, y = sin (x +
p) and y = cos (x + p) (pg. 37)

d. However, the overview goes even further that y = tan kx and
y = tan (x + p) must also be studied

e. The Examination guidelines of 2021 refers only to draw y = atanx
and candidates must know the effects of p in y = tan (x + p)

f. So, for teaching purposes consult the Overview and Curriculum
statements ofithe CAPS document, but for examination purposes
the Examination Guidelines must also be referred to

ii.) Interpretation of graphs mustbe constantly incorporated in graph revision
worksheetfs.

Source: www.mycourses.co.za
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QUESTION 6 [Total marks 11]
QUESTION &

In the diagram below, BDC is a straight line with BD'= DC = 7,44 ¢m

B=395° and ADC=745°

a1

.1

6.2

6.3

6.4

7,44 drf o 7.44 cm

Determine the size of:
6.1.1 BAD
6.12 ADB

Consider AABD .

6.2.1 Complete the following with respect to AWABD :

6.2.2 Hence, determine the length of AB.
Hence, caleulate the length of AC.

Determine the area of AABC.

181
2022 CHIEF MARKERS REPORT

sin BDA

(1)
(1)

2

(1
{2)
(3)

(3)
(]
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QUESTION 6
60%
49%
50% 46% 45%
41% 41%
D 31%
& 30%
()
>
<
20%
10%
0%
6.1.1 6.1.2 6.2.1 6.2.2 6.3 6.4 TOTAL

e Overall Question 6 was answered well. There was an 11% improvement
in the overall performance of the question from last year.
e Candidates lack understanding of 3D Trigonometry.
Common errors and-misconceptions

i.)  Calculating basic anglesin Q6.1 using Grade 8 and ? Geometry rules was
a problem.

i.) Candidates struggled to choose the correct formula. They mixed up the
formulae and used sine-rule when they were supposed to use cosine-rule
and vice versa.

ii.)  Candidates also struggled to-choose the correct angles and lengths to
substitute info the formula.

Suggestions for improvement
Educators should focus on the following ‘during their contact time with
candidates:
i.) Candidates must be taught how to decide,which formula (cosine or sine
rule) to select.
a. Conditions for the use of the Sine Rule:
1. Two sides and a non-inclusive angle
2. Two angles and one side
b. Conditions for the use of the Cosine Rule:
1. Two sides and an inclusive angle
2. Three sides
i.) Candidates must be taught which angle goes with which side in a
specific triangle.

Source: WWW.mycourses.co.za
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QUESTION 7 [Total marks 6]

QUESTION 7

7.1 Fill in the missing word(s) in the following theorem statement:
The ... of a chord passes through the centre of the circle. (1)
7.2 In the diagram below, AC and AE are chords of the circle with centre O,

Diameter ED is perpendicular to AC at F.
ED =34 ¢cm, FD = 8 cm and AC = 30 cm

Determine, stating reasons, the lengthaef, AE. (3)
16]
QUESTION 7
50% 46%
45%
39%
40%
35%
X 30%
?UD 2 0,
s 5% \a
>
<

S

15%
10%

5% 2%
0% |
7.1 7.2 TOTAL

Overall, this was a poorly answered question.

e Completing statements or giving reasons to questions was a problem for
candidates.

e Even though the diagram was provided in the answer book to assist
candidates in finding answers, they did not make use of the diagram
provided.

Common errors and misconceptions

i.)  For Q7.1 candidates could not complete the statement given.
i.)  Many candidates attempted Q7.2 and many received min 3 or 4 marks.
Candidates lost marks for not giving reasons for certain lengths.

Source: WWW.mycourses.co.za
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Suggestions for improvement
Educators should focus on the following during their contact time with
candidates:

i.)  Emphasis must be placed on completing a theorem statement — these
questions are classified as level 1 questions — use the proper reasons as
provided by the Examination Guidelines. Knowing your theorems are the
first path to success to Euclidean Geometry and identifying the
applicable theorem in a diagram.

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

ii.)  Assumptions cannot be made if they cannot be substantiated or proved.

iv.) Teach candidates to “break-up” the diagram - in other words look for
certain identifying diagrams that relate to the individual theorems — this
means ample exercises for the eyes to get used to.

Source: WWW.mycourses.co.za
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QUESTION 8 [Total marks 18]

QUESTION 8

8.1 Complete the following theorem statement:

The exterior angle of a cyclic quadrilateral is equal to the ...

(1)

B2 In the diagram below, ABCD s a evclic quadrilateral. Diagonals BD and AC

intersect at M. Chords BC and AD produced meet at N such that N =227,
E-l:ﬂ]" and .;.1:&6“'.

g.21 Determine, stating reasong, the size of the following angles:
@  A:
b C
(<) é 3

822 Show, stating
quadrilateral.

(<)

(2)

(<)

reasons, that quadrilateral MCHND j§s NOT a cyclic

185
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B3 In the diagram below, O is the centre of circle ABEC.
Tangents TB and TC touch the circle at B and C respectively, such that T = 60°.
Radii OB amd OC are drawn.

231 Write down, stating reasons, TWO angles each equal to 90° . (3)
832 Determine, statiffgreasdns) the size of the following angles:
(@) A i4)
(b) E (2)
118]
QUESTION 8
60% > N
52% 50%
50% - J
40% N ™
s 3%
& 30% 28% 27%
o
>
<

21% 22%
20% 17%
10% 8% I I
0% I

81 821la) 821b) 821c) 822 831 83.2a) 83.2b) TOTAL

e Question 8 was a very poorly answered question.
e A lot of candidates left the question blank and did not even attempt to
answer the question.

Source: WWW.mycourses.co.za
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Common errors and misconceptions

i.)  In Q8.1 most candidates know the reason, but they do not write it
correctly and hence loose the marks.

a. i.e.: Candidates write opposite angle instead of opposite interior
angle.

i.) Candidates are struggling to find the sizes of angles within the diagram.
To answer this question, they had to use the knowledge from Grade 11
Euclidean Geometry. Q8.2.1b and Q8.2.1c was poorly answered.
Candidates managed to score marks due to CA marks that was
awarded. Some candidates took alonger approach to Q8.2.1b, but then
unfortunately did not make use of the diagram or show all calculations as
to how they came about the answer.

ii.) Q8.2.2 was poorly answered and very few candidates attempted the
question. Those who did aftempt to answer the question did not show
the correct calculations, nor did they give the correct reason.

iv.) Q8.3 was poorly answered as well. Candidates are not using correct
notatien'when naming angles.

a. i.e.: /_Candidates referred to 0BT and OCT as By, and (i,
respectively instead of B, + B, and C; + C,.

v.) In Q8.3.2a and’ Q8.3.2b candidates wrote answers and calculations that
was not necessarily referring to the question being asked.

Suggestions for improvement

Educators should focus on /the following during their contact fime with

candidates:

i.)  Emphasis must be placed-on completing a theorem statement — these
questions are classified as level’1 questions — use the proper reasons as
provided by the Examination Guideglines. Knowing your theorems are the
first path to success to Euclidean: Geometry and identifying the
applicable theorem in a diagram.

i.)  When the question requires to determing the size of an angle, it means
there must be value attach to the angle.

ii.)  Assumptions cannot be made if they cannotibe substantiated or proved.

iv.) Teach candidates to “break-up” the diagrami- in other words look for
certain identifying diagrams that relate to the individual theorems — this
means ample exercises for the eyes to get used to.

v.)  Euclidean Geometry can only be mastered if it is practiced continuously.
Candidates must be taught how to transfer given information onto the
diagram to assist them in answering given questions.

vi.)  Diagrams should be analysed to assist in finding answers, in other words
first try to look which theorems can possibly be used in order to find the
answers to the questions being asked.

Source: www.mycourses.co.za
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QUESTION ¢ [Total marks 17]
QUESTION 9

9.1 Complete the following theorem statement:
A line drawn parallel to one side of a triangle divides the other two sides ... (1)
9.2 The diagram below shows AABC with points D, E and F on sides AB, AC and BC

respectively. DEFB is a parallelogram.
AE=31ecm, EC=48cm, BD =44 cm and FC = 55 cm.

A
3lcm
. E
48 cm
F 35 cm =

9.2.1 If DE | BF and BD || FE, staie’ afty, TWO OTHER properties of the

parallelogram. (2)
93232 Determine, stating reasons, the length of AD, (3)
923 Determine the length of DE. (3)

Source: WWW.mycourses.co.za
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9.3 In the diagram below, BE is a tangent to circle BCF at point B.
Chord CF produced meets BE at E such that BE =7 ¢m and FE = 5 cm.

B
7em
C
5cm E
9.3.1 Prdve that AEBF || AECB. (4)
9.3.2 Hence, déddCe that ER® = EC = EF (1)
933 Determine the length of CF. i3)
[17]
QUESTION 9
60% f »
49%
50% AR
40% N’ N\
31%
30% 28% 28% ¢ 4 27%

24%

13%
10% I \
0%
91 921 922 9 9.3.3

2.3 9.3.1 9.3.2 TOTAL

Average %

e Together with Question 8, Question 9 was also one of the poorest
performing questions in the question paper.

e Candidates are struggling immensely with Euclidean Geometry as a
whole. This includes the Grade 11 Euclidean Geometry.

e Candidates are struggling to get even the most basic of marks in the
question.

Source: WWW.mycourses.co.za
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Common errors and misconceptions

i.)  In Q9.1 candidates mostly answered equal or equally, as if they got
confused with the mid-point theorem of Grade 10.

i.)  Q9.2.1 which was one of the easiest questions in question 9 was very
poorly answered as candidates either gave the properties of the
parallelogram that was already indicated on the diagram, or they did not
give any at all.

i.)  In Q9.2.2 candidates struggled to give the correct answer as they
answered Q9.1 incorrectly and did not quite understand the frend of the
question. The candidates who managed to give the correct proportions
and get the correct answer lost a mark as they did not give the complete
reason.

a. i.e.: Candidates either stated only “prop theorem™ or gave the set
of parallel lines instead of giving the two parts together for a
complete reason (prop thm; DEIBC).

iv.) Because candidates did not know the properties of the parallelogram or
how ta-correctly apply the proportionality theorem, they struggled to give
the length/0f,DE in Q9.2.3.

v.) Q9.3.1 seemedito be the most difficult question for candidates to answer,
even though itis based on Grades 8 and 9 work on similarity. Candidates
are not going back to work done in previous grades when they revise for
their Grade 12 examinations.

vi.)  Q9.3.2 was also poorly agnswered as candidates struggled to prove the
similarity between thestwodriangles and then could not apply the similarity
properties to show the lengthrof EB2.

vii.)  Q9.3.3 was the easiest sub-quéestion to answer, yet candidates struggled
to do so as they could not do'Q9.3.] and Q9.3.2. Candidates however
should have been able to answer thisisub-question even without having
done the above two questions.

Suggestions for improvement

Educators should focus on the following during_their contact time with

candidates:

i.)  Emphasis must be placed on completing a theorem statement — these
questions are classified as level 1 questions — use.thé\proper reasons as
provided by the Examination Guidelines. Knowing yourtheorems are the
first path to success to Euclidean Geometry and. identifying the
applicable theorem in a diagram.

ii.)  Similarity Theorem:

a. Even though similarity is a Grade 9 concept, it must be revised
again in Grade 12 when doing the similarity theorem. Emphasise
that only similarity is used in Grade 12.

b. When candidates have proven similarity or the following

information AABC Il AACE was provided they should be able to

immediately deduce that oA ?—g by using any acceptable

AC  AE
method.
1. i.e.

AABE || AAEE

c. Further, expose candidates to more of these types of questions.

Source: www.mycourses.co.za
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QUESTION 10 [Total marks 20]
QUESTION 10

1.1

Below is a picture of a bearing. The diagram below the picture models the bearing
with an outer diameter of 32 mim and an inner diameter of 12 mm.

O is the centre of the circles.

P.M and R are points on the circumference of the bigger circle.

PR iz a chord of the outer circle and is a tangent to the inner circle at point T.

TM is the height of segment PME.

£
i
i
i
i
i
| :
Outer | Inner '
diameter, diameter!
: |
i
i
i
1
T
:1 — P
i
i
i 1
n mm! i3 umi M
i i
; i
I: R
Determine:
10.1.1 The circumferential velocity (in metres per second) of a/ particle at

point M on the bearing when it rotates at 5 000 revolutions per minute

10.1.2 The length, in millimetres, of chord PR

Source: WWW.mycourses.co.za
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10.2 #  The picture and the diagram below show a belt crossing at point B around two
pulleys with centres F and G which are 500 mm apart.
The smaller pulley is connected to a motor.
As the smaller pulley, with centre F and a radiug of 50 mm rotates, it causes the
larger pulley, with centre G and a radius of 130 mm, to rotate in the opposite
direction.

s Reflex AFE=227

. Aﬂfj-&ﬁlm

The diagram shows the two parallel pulleys.

10.2.1 Convert 222° to radians. (1)
10.2.2 Calculate the area of major sector AE. (3]
10.2.3 Determine the total length of the crossed belt if the length of the major arc
CD is 503 mm. (7)
120]

Source: WWW.mycourses.co.za
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QUESTION 10
90%
80% 77%
69%
70% 65%
60%
x
o 50%
z 32%
30%
20%
’ 11%
10% .
0%
10.1.1 10.1.2 10.2.1 10.2.2 10.2.3 TOTAL

e In comparison with the sample candidates from 2021, this question took
a tremendous dive in performance, with only 39% of the candidates
being dble to answer the question in relation to 52% of candidates
answering the-question last year.

e 10.2.3 was the/poorest performing sub-question.

Common errors and misconceptions

i.)  Most candidates did not do the conversions in the Q10.1.1.

i.) Candidates also subsfituting = as 180° in formula for circumferential
velocity.

ii.)  Candidates also mix up ‘the~formulae for circumferential velocity and
angular velocity. Even though.the angular velocity formula could still
have been used to answer Q10.J.1, candidates are not substituting the
correct information into the formula to get to the answer for
circumferential velocity.

iv.) Candidates who choose correct formulae loose marks as they do not
substitute the correct information into the formula and then end up
calculate something completely different asfowhat is being assessed in
the question.

v.) Q10.2.3 was the worst performing sub-question. «Many candidates
attempted the question but did not fully understand_what was being
asked of them and then they did not calculate(all’ the necessary
information to answer the question correctly.

Source: WWW.mycourses.co.za
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Suggestions for improvement
Educators should focus on the following during their contact time with
candidates:

i.) Basic conversions between different units (mm, cm, m, etc.); from
Degrees to Radians or from Radians to Degrees, must be practiced in
class to ensure candidates know these level 1 questions. Candidates
cannot afford to lose marks because basic conversions cannot be done.

i.)  When using the formulae s =r8 and Area = rZ—S = rzTe Jthe formula sheet

clearly states that the angle () must be in RADIANS. Educators should
emphasise this to candidates as to many loose a mark as the final answer
is then not in the correct unit. All measurements must be in the same units
— candidates must select a formula and not to use both.

ii.)  Emphasis must be placed on formulae for circumferential and angular
velocity. Candidates are using the incorrect formula in questions. Each
unknown in the formula must be explained, so that candidates substitute
the correct information into the formula to find the correct answer.

iv.)  Problemisolving questions in the context of Circles, Angles and Angular
Movementshould be done in class as part of the class work and not only
focussed on during fest or exam times. Incorporating these questions into
classwork will help candidates become more comfortable with the
questions and more of them will then attempt the questions in exams.

Source: WWW.mycourses.co.za
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QUESTION 11 [Total marks 15]

QUESTION 11

11.1 A farmer has an irregular piece of land on his farm that he wants to use. He

determines that one straight side of the land is 1,2 km in length.

He divides this straight side of the land into four equal segments, resulting in five
different crdinates of lengths, 7,72 m, 5,32 m, g, 4,36 m and 6,72 m, as shown in the
diagram below.

T.72m

557m

e

q

436 m

6,72 m

11.1.1

11.1.2

1,2 kam,

Convert 1,2 km to metres.

If the area of the irregular piece of land is

numerical value of 4.

195
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(1

948 mj, deterrmine the

(3)
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11.2 A fuel station uses a horizontal right eylindrical tank to store fuel underground.
The storage tank is filled to contain at most 68 m® of fuel (FIGURE A).
The fisel tank of a car is filled to contain at most 52 litres of fuel (FIGURE B).

*  The height of the cylindrical storage tank is 10 m and the radius is 1,5 m.
«  The capacity of the right eylindrical storage tank is 70,69 m’
#  The capacity of the car fuel tank is 55 litres.

FIGURE A FIGURE B

10m

V =70,69.m’ V = 55litres

Total surface area of a closed Fight cylinder = 2xr® +2nrh
Volume of aright cylinder= ar'h

11.2.1 The right cylindrical storage tafik)is_covered with special material to
prevent leakage. The material used cdstg BE,93 per square metre.

Show that the cost of material used to cover the right eylindrical tank will
not exceed R1 000, (4

11.2.2 The right cylindrical storage tank and the car fiel’tank have air space
when filled to the given capacity.

Determine which ONE of the tanks will have a bigger pefcentage air

space. (3)
115]

Source: WWW.mycourses.co.za
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QUESTION 11
50% 46%
45%
40%
35% 33%
X 30%
)
© 25%
(0]
Z 20%
15% 12%
0% 9% 9%
(]
0%
11.1.1 11.1.2 11.2.1 11.2.2 TOTAL

e In this question the biggest problem for candidates was the application
questions; Q11.2.1 and Q11.2.2. many candidates just left the questions
out completely and those that did attempt them, messed up so badly
that no marks.could be awarded.

e QI11.1.2was ahuyge disappointment in the way the candidates answered
it, as usually thisis the one question in which they score marks easily.

Common errors and misconceptions
i.)  Many candidates struggled with the basic conversion from km to metres.
Many divided instead oFmultiplied by a 1000.
i.) Candidates are copying formulae incorrectly from the information sheet
that is provided.
ii.)  When substituting the width of the‘equal parts learners use the number of
equal parts instead of the width or they make use of the total length.
a. i.e.:4 and 1200 is substituted instead of 300
iv.) Candidates are incorrectly simplifying.” -fhey are not applying basic
algebra correctly to solve for the unknown value of q. Addition signs also
become multiplication signs during simplification.

a. i.e.: 5’3% = 5,32¢q instead of 5,32 + ¢q
v.) inQI11.2.1 many candidates are using the volume, formula instead of the

total surface area formula. Some candidates thatmanage to choose
the correct formula copy it correctly form the question'paper but then
substitute incorrectly.

a. Candidates are getting their units confused and then substitute the
price per square metre intfo the place of the values for height or
radius.

vi.)  In some instances, candidates are correctly calculating the total surface
ared required in Q11.2.1 yet they do not fully answer the question. They
stop after calculating the TSA instead of calculating the total price to see
if it will end up being less than the R 1000.

vii)  Q11.2.2 proved most difficult for candidates to answer. Many candidates
guessed at the answer instead of doing calculations to prove which
would have the bigger air space percentage. Many candidates simply
left the question blank as well.

Source: WWW.mycourses.co.za
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Suggestions for improvement
Educators should focus on the following during their contact time with
candidates:

i.) Basic conversions between different units (mm, cm, m, etc.) must be
practiced in class to ensure candidates know these level 1 questions.
Candidates cannot afford to lose marks because basic conversions
cannot be done.

i.) The application of the mid-ordinate rule must be done in all forms so that
candidates get used to not only calculating the area itself, but they must
be able to calculate any value that is given as an unknown — these are
easy marks to get.

i.) Expose candidates to more practical modelling problems, as in Q11.2.1
and Q11.2.2.

ii.) Educators must emphasise to candidates to copy formulas that are given
CORRECTLY from the information sheet.

OVERALL COMMENT

e The overallperformance of the 2022 cohort was better than in 2021. More
candidates received level 6 and 7 in paper 2 than before. There were
however 35 candidates who received ZERO for the question paper.

¢ Itisdishearteningito’see that there are still centres receiving ZERO percent

pass rate and candidates achieving single digit totals in the question
paper.
When using formulae, candidates must make sure the units are the same.
In most cases for Technical Mathematics the angles are in radians,
especially in the topic CirCles, AAngles and Angular Movement as
provided and mentioned on the formula sheet.

e Understanding all the formulae aon, the formula sheet will be a big
advantage to the candidates, so that they are able to identify the
correct formulae to use in the questions: "9 Marks in this question paper
was dedicated to simply choosing the georrect formula from the
information sheet, yet candidates could not 'do.this and scored 0, where
the minimum mark any candidate should have'goetten was 9.

e Educators must focus on practicing level 1 and' 2.questions with their
candidates as many could not even score marks in these questions.

e Grade 11 work must also be thoroughly revised with candidates to ensure
all marks asked on Grade 11 work can be scored. The Grade 12
curriculum for Technical Mathematics is structured in such a way that
revision of previous grades work is definitely possible.

o All questions must always be attempted by candidates as consistent
accuracy marking ensures that marks can be given to candidate answers
even if previous answers were completely wrong or incorrect.

e No adjustment is necessary for this year's question paper and the raw
marks are accepted.

Source: www.mycourses.co.za
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Technical Mathematics/P2 2 DBE/November 2022
NSC

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 11 questions.
2. Answer ALL the questions in the SPECIAL ANSWER BOOK provided.
3. Clearly show ALL calculations, diagrams, graphs, etc. that you used in determining

your anSwers.

4. Answers only will NOT necessarily be awarded full marks.

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

6. Diagrams are NOT necessarily drawn to scale.

7. You may use an~ approved scientific calculator (non-programmable and

non-graphical), unless-stated otherwise.

8. An information sheet with formulae is included at the end of the question paper.
9. Write neatly and legibly.
Copyright reserved [Tz e] Source: wRligase/BHIr €3t0.za
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Technical Mathematics/P2 3 DBE/November 2022

QUESTION 1

In the diagram below, ARST with vertices R(4 ;3), S(1;0) and T (5; —4)is given.
The angle of inclination of RS with the positive x-axis is 6.

3>
R(4;3)
¢) X
O s(1;0)
TG -4)

1.1 Determine the gradient of RS. ' 2)

1.2 1.2.1 Write down the formula required to calculate the angle of inclination of
a line. (1)
1.2.2 Hence, determine the value of 6. )
1.3 Calculate the length of RT in simplified surd form. )
1.4 Determine the coordinates of the midpoint of ST. 2)
Copyright reserved 0] 2 (=] Source: vRleaseyuoreyero.za
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1.5 A line is drawn parallel to RS passing through the midpoint of ST.
1.5.1 Complete the statement:
If two lines are parallel, then their gradients are ... €))
1.5.2 Hence, determine the equation of the line parallel to RS passing through
the midpoint of ST in the form y=... 3)
[13]
Copyright reserved 050 Source: RIeaseysuroyeto.za
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QUESTION 2

2.1 In the diagram below, O is the centre of both the smaller and the larger circles.

RQ is a tangent to the smaller circle at point P(1; —2).
AC is a tangent to the larger circle at point B with C(5 ; =3).

RQ | AC
AY
Q
a
R

2.1.1 Determine the equation of the smaller circle. 2)

2.1.2 Write down the gradient of OP. (1)

2.13 Give a reason why OP is perpendicular to RQ. §))

2.1.4 Hence, determine the gradient of AC. 2)

2.1.5 Hence, determine the equation of AC inthe form y=... 3
Copyright reserved iyl Source: whiFHGHIRBY D 2a
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2 2
2.2 Given: ~—+ 2 =1
36 16
x2 2
2.2.1 Express the equation in the form —- + 27 =1
a b (1)
x2 yZ
222 Hence, sketch the graph defined by —+ — =1
36 16 2)
[12]
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QUESTION 3
. . A
3.1 Given: P=—x and Q=37°
7
2
3.1.1 Convert —7z to degrees.
7 D
3.1.2 Determine the value of cosec P —cos Q. 2)
3.2 In the diagram below, OA = 3 units and A(—\/g ; k) is a point on the Cartesian

plane. The angle of inclination of OA with respect to the positive x-axis is 6.

A(— 5 ;k)

Ay

Determine, without the use of a calculator, the numerical value of:

3.2.1 k 3)

322 J5coth + 1 (3)

33 Determine the value(s) of x if 3tanx = —0,531 and xe[0°;360°]. O]
[13]

Copyright reserved 0 ; (=]
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QUESTION 4
4.1 Simplify the following:
4.1.1 sin(360° — ) (1)
4.1.2 tan’(7 — ) ()
413 sin(360° — a)-tan(180° — a)-cosec (27 — @)
o c0s(360° + a)-cosec (180° — a)-tan* (7 — ) (6)
4.2 Complete the identity: 1-sin’x =... )
4.3 Prove the identity that: cosecx —sinx = cotx-cosx 4)
[14]
QUESTION 5
Given the functions defined by f(x) ='sin(x + 30°) and g(x) =cosx for xe[0°;360°]
5.1 Write down:
5.1.1 The period of g (D
512 The amplitude of f (1)
5.2 Draw a sketch graph of f and g on the same set of axes on the grid provided in the
ANSWER BOOK. Clearly indicate ALL turning points,. end points and intercepts
with the axes. (7
53 Use the graph in QUESTION 5.2 to write down the value(s) of x for which the graph
of g is increasing. 2
[11]
Copyright reserved 050 Source: wWRlGaSS,BETF QLo za
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QUESTION 6

In the diagram below, BDC is a straight line with BD = DC = 7,44 cm
B=39,5° and ADC=74,5°

6.1 Determine the size of:
6.1.1 BAD (1)
6.12 ADB )

6.2 Consider AABD.

6.2.1 Complete the following with respect to AABD: ———— = BD
sinBDA (1)
6.2.2 Hence, determine the length of AB. 2)
6.3 Hence, calculate the length of AC. 3)
6.4 Determine the area of AABC. 3)
[11]
Copyright reserved OfE0) Source: WIQASEyRBTrE¥EE0 za
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Give reasons for your statements in QUESTIONS 7, 8 and 9.

QUESTION 7
7.1 Fill in the missing word(s) in the following theorem statement:

The ... of a chord passes through the centre of the circle. (1)
7.2 In the diagram below, AC and AE are chords of the circle with centre O.

Diameter ED is perpendicular to AC at F.
ED=34cm, FD=8 cm and AC=30cm

E
A [ ]
C
D
Determine, stating reasons, the length of AE. (5)
[6]
Copyright reserved e A o) Source: VRIGRSRYRBT-EEO za
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QUESTION 8
8.1 Complete the following theorem statement:
The exterior angle of a cyclic quadrilateral is equal to the ... (1

8.2 In the diagram below, ABCD is a cyclic quadrilateral. Diagonals BD and AC
intersect at M. Chords BC and AD produced meet at N such that IQ] =22°,

B =30° and A:=66°.

8.2.1 Determine, stating reasons, the size of the following angles:
@ A @)
®) G @)
© G @
822 Show, stating reasons, that quadrilateral MCND is NOT a cyclic
quadrilateral. 2)

Copyright reserved O30 Source: RleaseyRure3€k0.za
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8.3 In the diagram below, O is the centre of circle ABEC.
Tangents TB and TC touch the circle at B and C respectively, such that T= 60°.
Radii OB and OC are drawn.

A
T
C

8.3.1 Write down, stating reasons, TWO angles each equal to 90°. 3)

8.3.2 Determine, stating reasons, the size of the following.angles:
@ A “)
() E @

(18]

Copyright reserved (=3l Source: wWilgase baareeto.za
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QUESTION 9
9.1 Complete the following theorem statement:
A line drawn parallel to one side of a triangle divides the other two sides ... (D

9.2 The diagram below shows AABC with points D, E and F on sides AB, AC and BC

respectively. DEFB is a parallelogram.
AE=31cm, EC=48 cm, BD=44 cm and FC =55 cm.

A
3l1cm
D > E
44 cm 48 cm
B ” ¥ 55 ciil ¢

9.2.1 If DE || BF and BD || FE, state any TWO OTHER, properties of the

parallelogram. 2)

922 Determine, stating reasons, the length of AD. 3)

923 Determine the length of DE. 3)
Copyright reserved O 0] Source: wRlease tomseeero.za
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9.3 In the diagram below, BE is a tangent to circle BCF at point B.
Chord CF produced meets BE at E suchthat BE=7cm and FE =5 cm.

93.1  Prove that AEBF || AECB. @)
93.2 Hence, deduce that EB* = EC% EF (1)
933 Determine the length of CF. 3)
[17]
Copyright reserved =iz =] Source: wINSATFHITLOYED za
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QUESTION 10

10.1 Below is a picture of a bearing. The diagram below the picture models the bearing
with an outer diameter of 32 mm and an inner diameter of 12 mm.
O is the centre of the circles.
P,M and R are points on the circumference of the bigger circle.
PR is a chord of the outer circle and is a tangent to the inner circle at point T.
TM is the height of segment PMR.

K
i
I
1
]
1
1
1
Outer ,/-Inner
diameter; diameter!
: |
1
1
|
1
N4
< P
32 mmi E
' 12 mim M
« R
Determine:
10.1.1 The circumferential velocity (in metres per second) of a particle at
point M on the bearing when it rotates at 5 000 revolutions per minute 4)
10.1.2 The length, in millimetres, of chord PR %)
Copyright reserved = 7 (=] Source: Wilteaseytumm gaero.za
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10.2 The picture and the diagram below show a belt crossing at point B around two

pulleys with centres F and G which are 500 mm apart.

The smaller pulley is connected to a motor.

As the smaller pulley, with centre F and a radius of 50 mm rotates, it causes the
larger pulley, with centre G and a radius of 130 mm, to rotate in the opposite
direction.

Reflex AFE =222°

e AB=3

19 mm

The diagram shows the two parallel pulleys.

10.2.1

10.2.2

10.2.3

Copyright reserved

Convert 222° to radians. 9]

Calculate the area of major sector AE. ?3)
Determine the total length of the crossed belt if the length of the major arc

CD is 503 mm. (7
[20]
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QUESTION 11

11.1 A farmer has an irregular piece of land on his farm that he wants to use. He
determines that one straight side of the land is 1,2 km in length.

He divides this straight side of the land into four equal segments, resulting in five
different ordinates of lengths, 7,72 m, 5,32 m, ¢, 4,36 m and 6,72 m, as shown in the
diagram below.

7.72m
532m q 6,72m
4,36 m

h 1,2 km -

11.1.1 Convert 1,2 km to metres. 1)
11.1.2 If the area of the irregular piece of land is 6 948 m?; determine the

numerical value of g¢. %)
Copyright reserved [lizp[s] Source: Pleasetrnresero.za
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11.2 A fuel station uses a horizontal right cylindrical tank to store fuel underground.

The storage tank is filled to contain at most 68 m’ of fuel (FIGURE A).
The fuel tank of a car is filled to contain at most 52 litres of fuel (FIGURE B).

e The height of the cylindrical storage tank is 10 m and the radius is 1,5 m.
e The capacity of the right cylindrical storage tank is 70,69 m’
e The capacity of the car fuel tank is 55 litres.

FIGURE A FIGURE B

10m

1.5m

V =70,69 m’ V =55 litres

Total surface area of a closed right cylinder = 2zr’ +2arh

Volume of a right cylinder = nr’h

11.2.1 The right cylindrical storage tank is covered.with special material to
prevent leakage. The material used costs R8,93 per'square metre.

Show that the cost of material used to cover the right cylindrical tank will
not exceed R1 000. 4

11.2.2 The right cylindrical storage tank and the car fuel tank have air space
when filled to the given capacity.

Determine which ONE of the tanks will have a bigger percentage air
space. %)
[15]

TOTAL: 150
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INFORMATION SHEET: TECHNICAL MATHEMATICS

N ) -~ s

—b+4/b" - 4ac b 4ac—-b"

X = X = —— y=—
2a 2a 4a

a*=bo x=log,b, a>0,a#land b>0
A=P(l+ni) A =P(1-ni) A=P(1+i)" A=P1-i)"

i

lofr =(1+E)m Y/

169 1 LeDEZE)

n+l

kx
n+1

jkx”dx: +C , nk € Rwithn # —1 and k #0

jfdx=k1nx+c ,x>0and k € R; k&0
X

Ika'“dx=ka +C ,a>0;a#land k,a € R ; k' #0
nlna
X, +Xx, Y, +¥
d=\[(x2_x1)2+(J’2"‘y1)2 M( 22 l; 22 lj
y=mx +c y—y1=m(x—x1) m =2 TN tan = m
X, = X%
2 2
f—2—+y—=1
a b2
In AABC: a 2 ¢ a’ =b> +¢* = 2bc - cosA

sinA sinB sinC

area ofAABCz%ab-sinC
sin?@ +cos?0 =1 l+tan?6 =sec’ @ 1+cot?@ = cosec’0
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mrad =180°
Angular velocity =w = 2 7 n

Angular velocity = w = 360° n

Circumferential velocity =v =7Dn

Circumferential velocity =v = r

DBE/November 2022
NSC

where n = rotation frequency

where n = rotation frequency

where D = diameter and » = rotation frequency

where @ = angular velocity and » = radius

Arc length = s =76 where r = radius and @ = central angle in radians
Area of a sector = %S_ whete r = radius, s = arc length

Area of a sector = r2249 where r = radius’and 6 = central angle in radians
4h* —4dh+x* =0 where & = height of segment, d = diameter of circle

and x = length of chord

Ap=a(m+m,+m+..+m,) where a = number of equal partsym, =

0, + 0,
2

0,= n™ ordinate and 7 = number of ordinates

OR

0,+0 .
A =a(—‘—i+ 0, + 0, + ..+ O”“J where @ = number of equal parts, 0, = n” ordinate
2

and »= number of ordinates
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NOTE:

* Ifacandidate answers a question TWICE, only mark the FIRST attempt.

* Consistent Accuracy marking to be applied where indicated.

¢ Penalty for incorrect rounding only in QUESTION 10.2.3

®  # Shows questions where Tolerance Range will be applied:. Q 3.3; Q 4.1.3; Q 10.1.2; Q10.2.3

LET WEL:

* Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
»  Volgehoue akkuraatheid-nasien moet toegepas word soos aangedui.

e Penalisering vir foutiewe afronding slegs in VRAAG 10.2.3

®  # Toon vrae waar Toleransie wydie toegepas word:. V 3.3; V 4.1.3; VI10.1.2; V 10.2.3

QUESTION/VRAAG 1
4y
R{4;3)
=
9 x P
0 S(1;0) g ;j"éa“\" = Kod
& o &
TG:-49
- 3-0 v SF A
11 mgg = JR — V8 _
YR — g 4 -1
= v gradient CA
IAO Full marks/ Volpuntd
(2)
121 | m=tané OROF O=tan™ (m) v'F A )
(1
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122 |[tanf8=1 v SF CA
6 =45° v value of / waarde van @

CA
IAD Full marks/ Volpunte|

(2)
13 | RT = (% = %) + Oy = 2)°
=J(5-4) +(~=4-3) v 8F A
=50 or/of 542 V'S CA
|AO Full marks/ Volpunte
(2)
Xg+Xx Vs A+
1.4 MST(‘;ZT, 52T)
B [ S+1 =440
g 7 B
v x-value/ waarde A
=(3; _2) v y-value/ waarde A
Lj\O Full marks/ Volpuntd 2
1.5.1 | Equal/ the same / gelyk / dieselfde v’ answer / antwoord A
(1
1.5.2 My =1 v' gradient value/ waarde CA
CA From/vanaf Q1.1
y=lx+c ORIOF y+2=I(x-3) V'SF CA
CAFrom/vanaf Q1.4
—2=1x3+¢ y+2=x-3
c=-=5 y =x-3-2
y=x=3 v'equation Avergelyking CA
3)
[13]

| AR T
|

LG

TvATE DA 7005, PRATORIA 0001
2022 =\~ 23
APPROVED MARIING GUIDELINE

G
]

PURBLIC EX AN ATIDMN

Copyright reserved/Kopiereg voorbehou

External Moderator
LIMALUSI

MA HENDRICKS @' i

Please turn over/Blaai om asseblief

221

_,‘UHS_O_U ICETWWW.mycourses.co.za



Get more papers from: www.mycourses.co.za

Technical Mathematics/P2/Tegniese Wiskunde/V2 4 DBE/November 2022
NSC/NSS ~FINAL Marking Guidelines/ FINALE Nasienriglyne
QUESTION/VRAAG 2
b ¥
E
R

211 | x* 4 p? =42

v SF A

W) +(-2) =
rt=5

nxt+yi=s

OR/OF
2+ yt = () +(-2)?
=5
OR/OF
P+ yt =) +(=2)°
=5
y=+/5-x° OR/OF

:v:=:l:\j5—_y2

v’ equation/vergelyking CA

OR/OF
v SE A
v equation/vergelyking CA
OR/OF
v SF A

v’ equation/vergelyking CA

|AO Full marks/ Volpunte

(2)
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212 | mg, ==2 v’ gradient of/van OP A
(1)
2.1.3 | Radius/Diameter is perpendicular to tangent v RE A
Radius/middellyn is loodreg aan die raaklyn ()
1 i
214 | my, = 5 g XMy =—1 v gradient of/van RQ CA
OR/ OF e X (_2) i
vy Mg = 1 vgradient of fvan AC CA
l’nrll" oy
2 IAO Full marks/ Volpuntd
Sl _ @)
215 e ]—(x B 5) OR/OF -3 = %(5) i substitution/ vervanging CA
y=mx—-§—3 c=—3_._5. V'S CA
2 2 2
y= l x - u vequation/ vergelyking CA
2 2
(3)
2.2.1 x?  y?
—t = =1 Vg d .
5 4t standard form/standaard
vorm A
(1)
2:232
— ¢ T | Yxand y —intercepts/ afsnitte
CA
velliptical shape/ eliptiese
varm CA
-4
(2)
[12]
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QUESTION/FRAAG 3
(] a
3l %ﬂ rad =gﬂxﬂ= L OR/OF
bd
~51,43° v angle in degrees/hoek in grade A
NPR
1)
3.1.2 | cosecP = cos Q
= cosec (51,43°) - cos(37°) v substitution/vervanging CA
=~ 0,48 V'S CA
OR/OF OR/OF
cosec P — cas Q
2
= cosec (; .?E') - Cos [37“}( 1 87:)") v’ substitution/vervanging CA
0,48 - Nt
R NPR
|AO Full marks/ Volpunte
(2)
391 ( -J_)Z e v’ substitution/vervanging A
L Aab owor 1l v’ factors or square root /faktore of
jerkantswortel CA
(k- 2k +2)=0 k=43 B
k=2 or/of k=~ v’ correct value of/ korrekte
Sk =2 waarde van k CA
[AO Full marks/ Volpunte
3)
3.2.2
J5cotd +1 OR/OF 5| — )+1
tan 0
J5 1
= \/5[- 9 +1 V5 s 1 v’ substitution/vervanging CA
T2
5 v
o gy S CA
2
s
C2 V'S CA
3)

292?_ -H- Eu
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3.3 Jtanx = —0,531
tanx = —0,177 ol A
Ref/ verw.£ =10 ,04° CA

x = 180° —10,04° ot/of x = 360°-10,04°
Sox=169,96° oox =349 96°

OR/OF
3tanx = -0,531

tanx = —0,177

x = 180° — tan™ 0,177 OR/OF x = 360° - tan™ 0,177
5 x=169,96° x =349,96°

v ref. Angle/verw. hoek

v both quadrants/beide kwadrante

A
v both values of/beide wrde van x
CA
OR/OF
v S A
v 8 CA

v’ both quadrants/beide kwadrante
A

v’ both values of/beide wrde van x
CA

4

[13]

Copyright reserved/Kopiereg vaorbehou

MA HENDRICKS
External Moderator
UMALUSI

Apehols

1

| Smr———— B ‘
PRIVATIE Ei.-'-\'.G |
w2 - 23|
1

4

APPROVED MARKING GUIDELINGE |

PUBLIC EXAMIMATION |

............ -

ORiA U

Please turn aver/Blaai om asseblief

225

ﬁ - ﬂ . ,ij:éd -‘7,{%0_ulrc'e: Www.mycourses.co.za




Get more papers from: www.mycourses.co.za

Technical Mathematics/P2/Tegniese Wiskunde/V2 8
NSC/NSS —FINAL Marking Guidelines/ FINALE Nasienriglyne

DBE/November 2022

QUESTION/VRAAG 4
41.1 | —sine v reduction/ reduksie A
4.1.2 v =
N in? —tana A
(~tane)’ =tan’ @ OR/OF sza . 2
082 o 7 i o B0 @
cos’ o
|AO Full marks/ Volpunte
(2)
4.1.3 | sin(360°—a)- tan (180° — ) -cosec(2m — ) CA From Q4.1.1 and Q4.1.2
cos (3600 + @) cosec (180° -—a:)-tan2 (7 — EL’) CA Vanuit V4.1.1 en V4.1.2
_ (—sina)(—tane)-(—cosecer) v —tance A
(cosa)~{coseca)- (tan® &) v —cosecar A
v cosa A
v’ coseca A
—sine sin a
= x v'1 A
(cosa)-[mna} e
cosa
_ —sina
sin ¢
==1 v CA
OR/OF OR/OF
sin (360° — @) - tan (180° —x) -cosec (27 — ¥)
c0s(360° + &) -cosec(180° — &) - tan® (7 — &)
_ (-sin@)-(—tan @) (~coseca) A Ftan o A
(cosa)- (cosecar)- (tan” &) Y —tgsecer A
v coscr A
v’ cosecd A
_(~tana)(-tana)(-1) v1 tana A
(tan’ )
_ 1 v -1 CA
(6)

i it 2
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42 cos’ x V1 A
' ()
43 cosecx —sinx =cotx-cosx
LHS/LK = cosec x—sinx
1, !
=—=3inx ¥l =—— A
sinx s5mx
1 -sin® x Vs CA
sin x
_cos’ x 5
i v'I cos®x A
o8 CosXx
= X cosx VI ” A
AT sinx
=gotx-cosx= RHS/RK
_ OR/OF OR / OF
RHS/RK =cotx -cosx
cos X o8 x
A sy SosX A
cos? x sin x
sin x VS CA
h= sin® x 4
sin x v1 l-sin“x A
- S sin” x i
sinx sinx X vl —— A
=cosecx—sinx e
=LHS/ LK
. amer OR / OF
LHS/LK = cosec x—sinx
= —— = §inx 1
sin x v 1 o
1= sin’ x Bl
sin x VS CA
_cos’x
sin x Vi B 052 & A
cosx
RHS/ RK =cotx-cosx =———-C0SX
SlLE . COsX
=— =LHS/ LK sin x
sin x
(C))]
[14]
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QUESTION/VRAAG 5
5.1.1 | 360° v’ period/ periode A
€))
512 |1 _ v" amplitude A
(1)
5.2 i
. v’ shape/vorm A
‘ ‘ ‘ | v’ y-intercept/ afsnt A
T | [N N ; i v’ x-intercepts/ afsmt A
{ | v end point/ eindpunt
7 | | T /‘/T : (360°;0,5) A
E l. l;ﬂ 1 120 20 M40 0 100 0 k| D;' g :
i | | T v’ shape/vorm A
o ———— g | ‘ et / = v y-intercept/ afsmt A
" _— - , ] * v’ x-intercepts/ afsnt A
' ; | (7)
15 J e !—— = - ‘-— SE 1
. | F
53 xe (180° ; 360°) OR/OF 180°< & <360° v Critical values/kritiese
waardes CA
v’ correct notation/korrekte
notasie CA
(2)
[11]
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QUESTION/VRAAG 6

7,44cm

7.44em

611 | BAD =74.8°— 39,5 = 35° v sizel grootte A
(1
6.1.2 Af)B =180° - 7475° =105,5° v’ size/ grootte A
OR/OF ; QRaF
A v’ size/ grootte A
ADB =180° - 39,5°-35° = 105,5° ()
AB BD d BD
6.2.1 = OR/OF = ;
—— = A : v’ Complete sine rule/voltooi
s sin A P LG
sin BDA  sin BAD sin BDA A
OR/OF A
d _ BD . )
sin B[SA sin 35°
6.22 _
In AABD:
AB 7,4
sin105,5° sin35° v SF CA
7,44 si i
AB = ’—Mi v length of/ lengte van AB
§in 35° CA
= 12,5¢cm
OR/ OF OR/OF
In AADB:
AD 7,44
i - o
s 3 57 sinda ' v length of/ lengte van AD
AD:M ~8.25¢cm CA
§in35°
AB®= AD* +BD* -
. o U e 4D xBhxs couh v length of/ lengte van AB
AB =825 +7,44" —2x8,25x 7,44 x c0s105,5° CA
AB=12,5cm
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2
6.3 In AABC:
AC?= BC? + AB? - 2BCx ABcosB *Mopuemigred 4
v SF CA
=14,88" +12,5% —2(14,88)(12,5)c0s 39.5°
= 90,62005498 v' length of/ lengte van AC
CA
LAC=9,52¢em
OR/ OF
OR/ OF
In AABD:
AD &4 v length of AD A
$in39,5°  sinds? SR
AD = M ~ 8,25¢cm
sin 352
- In AADC: v' M cosine rule/reél A
AC? = AD? + DC? -2 ADx DCx cosD
AC? = 8,25% +7.44* —2x 8,25 x 7 dd>fos 74,5°
AC? = 90,60991695 v’ length of/ lengte van ACCA
. AC=9,52 em , 3)
6.4 Area of/Opperviakte van AABC = lABx BCsinB v' M area rule/ opperviakte
2 reel A
I ; 4
= 5(1 2,5)14,88)sin39,5° | v“SF CA
~ 59,16 cm’ V' Areatopperviakte CA
OR/OF
_. OR/OF
3 Bz
® 210 || Height/Hoogte =12,55in39,5° ~ 7,95 v M area rule/ opperviakte
& L. 215 1 1 reél A
i ko @|Z] =—bh=—ACxh
£l 2ls) ..
T ElR = %(14,88)(7,95) v SF CA
.‘; 4= 3l
f.i 43 {" % ~ 59,16 cm V' Area/opperviakte CA
< | 215 (3)
3 o5 B |
e cul [11]
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QUESTION/VRAAG 7
7.1 Perpendicular bisector / middelloodlyn... v A
(1
7.2
D
line from centre 1'.chord / v 8T A
AF=15cm v RE A
Iyn vanaf middelpt 1 kéord
EF=34cm—-8cm=26cm v 8T length of /
lengte van EF A
D = 72 TE? _ 2 2 §
AE =+vAF? + EF? =+/267 +15° (Pythagoras ) o i
=+/901 or/of =30,02 cm v ST CA
OR / OF OR/OF
. v ST A
line fromecentre L chord/
AF =15 cm v'RE A
lyn vanaf middelpt 1 koord
EF=34cm-8cm=26cm v 8T length of /
lengte van EF A
v 8T CA
AE? = AF? + EF* - 2(AE)(EF) cos 90°
= (15)% +(26)* — 2(15)(26) cos 90°
v ST CA
AE =~/901 or/of =30,02cm
OR/ OF OR/ OF
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line from centre | chord/ v 8T A
AF=15cm : v RE A
Iyn vanaf middelpt 1 koord
EF=34cm-8cm=26cm v ST length of / lengte van EF
F 15 A
tanE =—= =
FE 26
E = 29,98° v 8T CA
: AF
sinE =—
AE
15
"::s ——
sin29,98°
= 30,02 cm
v 8T CA
(5
[6]

Copyright reserved/Kopiereg voarbehou

External Moderator
UMALUSI

MA HENDRICKS Qc}“.mﬁf

232

Please turn over/Blaai om asseblicf B.

i F[UMLQeuWWW.mycourses.co.za

‘“g"”&"vz%m

{ Mal?



Get more papers from: www.mycourses.co.za

Technical Mathematics/P2/Tegniese Wiskunde/V2 15 DBE/November 2022
NSC/NSS —FINAL Marking Guidelines/ FINALE Nasienriglme
QUESTION/VRAAG 8
8.1 Interior opposite angle / teenoorstaande binnehoek v A
(1)

8.2

:52.1 A, 300 .é.si'n ﬂ?e same segment / v ST %
Zeindieselfde segment v RE A
(2)

A v 8T CA
821 | Cy=52° (ext £ of A/ baité Lyan A) v RE A
i . @)

A i ST CA
821 | Cs=96° ext < of cyclic quad/ L %
c) buite 2 van kdvh

(2)

8.2.2 v ST CA

IS

M3 = 8§2° (ext £ of A / buite £ van 4)

Ms+ N = 82°+22° = 104° # 180° ¥ EE .

. MCND is NOT cyclic/ NIE siklies NIE

opp£Ls NOT suppl/ OR/OF
teenoorst Ze NIE suppl
OR/OF v' 8T CA

From/vanaf Q/V8.2.1 b

A s A ) v RE A

i =52° *MDN=128°

. . t£# int Z/
- MCND is NOT cyclic / NiEsiklies NIE | — - <7 "tOPP
buite £e # teen.binne £ OR/OF
v 8T CA
OR/OF v RE A

Sl | M2 =980 N =220 5
Lo |
L3l ; ] t 2L+ i
215 | - MOND is NIE cyclic / NIE siklies NIE | <% 1ntopp £/
o butte Ze # teen.binne £

S 1
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8.3
8.3.1 A A
OBT=90° v OBT A
0CT=90° VOCT 4
tan/raaklyn 1 rad Ll L4 T——— A
3)
328 sum of int £s of d/
A i 1 0 ua
BOC=120° P v ST A
somvd binne Ze van'nvhk v RE %
A . Zat centre = 2 x £.at gircum /
A =60 ; v 8T CA
midpts £ =2 x omireks £ 7 RE 7
CONVERSE Zs of eyeli d/
TBOC is cyclic/siklies et SER 20 R ,
OMGEKEERDE teenoorst Le ¥an kdvh. RE A
BOC = 120° opp £s of cyclic quad / v ST &
teenoorst Ze van kcvh
A _ 60° Z atcentre = 2 x 2 at circum / v ST CA
midpts £ =2xomireks £ v' RE A
(4)
A Zs of li d
328 | B 120° [opp s of cyclic qua J St i
teenoorst Ze van kdvh v/ RE &
OR/ OF " OR/OF
reflex /inspringend BOC =240° (Revolution /omwenteling ) v RE i
]%— 120° Z at centre = 2% 2 at circm
@ midpts £ = 2 x omtreks £ AT £A
(2)
[18]
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QUESTION/FRAAG 9
9.1 In proportion/ Proportionally / v A
In verhouding/ eweredig (1)
92 A
31cm
D » E
44 cm
48 cm
g i E 55cm 9
9.2.1 e Both pairs of opposite sides are equal /
beide pare teenoorst sye is gelyk v RE A
= Both pairs‘oflopposite angles are equal / v'RE A
beide pare teengorst hoeke is gelyk Any two / enige twee
» Diagonals bisect éach other / (2)
Hoeklyne halveer niekaar
AD AE prop th /éwer s1; DE | BC OR/OF
922 | ==H=z2x : : v ST vRE A
DB EC line || one side-of A / lyn|| een sy van A
AD 31
44 48
341
AD:TZ-H or/of =28,42 cm ¥ 8T A
OR/OF OR/OF
AD _AE prop th /ewer st; DE || BC OR/QF
AB AC line || one side of A/ lyn|| eensyvan A )
_AD 31 v ST VRE A
AD+44 79
79AD =31AD +1364
48 AD =1364
1364
AD==" or/of =28,42cm v 8T CA
3)

\ AN 11= 0 2
0 -1l 23

k‘
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o BF AE prop th / ewer st; FE || AB OR/OF
VR BG line || one side of A / Iyn||een sy van A
v 8T
E = ﬂ proportion/eweredig
55 48 A
31x55 1705 v 8T value of/
s 48 & 48 waarde van BF  CA
DE = 414 or/of =35,52¢cm v ST value of/
) waarde van DE  CA
OR/OF
OR/OF
BC AC prop th / ewer st; IE || AB OR/OF
FC EC line || one side of A / lyn|| een sy van 4 v 8T
BC 79 proportion/eweredig
o B i A
55 48
48
BF:mcm v 8T value of/
48 waarde van BF CA
1705 v ST value off
- DE= or/of =35,52cm waarde van DE  CA
OR/OF OR /OF
DE AE -
E=XE (Il A'ste) v ST | |
DE 31 proportion/eweredig
o P 1) A
DE+55 79 v SF CA
79DE =31DE +1705
HEDE=LI05 YOST value of/
DE =% or/of w3552 em { o kil
48 ‘ @)
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9.3 g
7 cm
C
Sem E
9.3.1 In AEBF and/en AECB:
A
E is common / gemeen v ST A
A A
EBF=ECB (tan -chord / raaklyn - koord ) v 8T A
el [l > \/’RE A
.. BFE = CBE/ (int Zs of A/ hinne Ze van 4) v ST/RE A
~ AEBF ||AECB9 (L £ Z)
OR/ OF OR/OF
In AEBF and/en A ECB¢«
B v 8T A
E is common / gemeen
EBF=ECB (tan-chord / raakiydidord) ) 4
ki Gl vRE A
~AEBF ||AECB (£4£Z4) v ST/RE A
#
EB _EF v' 8T proportion/
9.3.2 EC EB eweredigheid A
..EB? =EFxEC ' )
933 | from/vanuit 9.3.2 .7 =(CF+5)5
5 . 49 = 5CF 425 v ST EC =CF +35 A
ST = (CF + 5) 5 Byt T 41 v 8T substitutiohivervanging CA
49 OR/OF ..5CF =24
HCF4+5=— 24
5 L CF=Z=2
~.CF=4,8cm 5 v ST length of CF/
S CF=48cm lengte van CF CA
OR/OF OR/OF
ST =BCx5 v 8T 7F =EOx5 A
v' 8T length of EC/
- EC=9.8 lengte van EC CA
L CFEF=EC=35
. v’ 8T length of CF/
ol lengte van CF CA
3)
[17]
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QUESTION/VRAAG 10

10.1

32 mm

Y S §

10.1.1 | D=32+1000=0,032m
_ 5000 250
60

v=xDn

=z x 0,032 x%

= grr or/of = 8,38 m/s
OR/OF
v=mxDn
=7x32x5000
=1600007 mm/min
e~ 1600007[ =§-7£ or/of = 8,38 m/s
60000 3
OR/OF
V=@F
_ 27 x5000x0,016

60
=§7r or/of = 8,38 m/s

ordof 83,33 rev/s / omw/s

v" M both Conversions/ beide

herleidings A
vF A
v'SF CA

v'circ.velocity/ omirksnelhdCA

OR/OF
vF A
v'SF CA
v'"M both Conversion/ beide
herleidings A
Veire.velocity/ omirksnelhdCA
OR/OF
vF A
v'SF CA
¥'"M both Conversion/ beide
herleidings A

v'cire.velocity/ omtrksnelhdCA

NPU/NPR
(4)
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10.1.2 Radius of the larger circle/

Radius van die grootter sirkel = 16mm
Radius of the smaller circle/

OP *=OT* +PT?
16> = (6)" +PT?

PT? =220
PT =+/220

/9
PR = 2x+/220 .,

PR =29,66 mm

OR/OF

Height of major segment = 22 mm
AR* —4dh+x* =0

4(22)" -4(32)(22)+x* =0

x* =880
x=455 or/of ~29,66mm

PR =4+/55 or/ of =29,66 mm

OR/OF

Radius van die kleiner sirkel = 6 mm

™ =0M -0T =
. T™ = 32-12
=16-6  OR/OF 2
=10mm =10mm
h=10mm and/en d=32mm
4h* —4dh+x* =0
4(10)° -4(32)(10)+x* =0
400-1280+x" =0
x> =880
x=4/55 o1 of ~29,66mm
PR =455 or/gf%29,66 mm
OR/OF
Fosce
Using the half chord of / /:_Q P&
Gebruik halfkoord van RQ F"%

v'both Radii/beide radiusse A

v'length/lengte CA

vF A

v'SF CA

v'Length/lengte CA
OR/OF

v'both Radii/beide radiusse A

v Pythagoras A
.Y SF CA
v Length of/Lengte van PT CA
v length/lengte CA
OR/OF
v Height / Hoogte A
VF A
v'SF CA
V'8 CA
v'Length/lengte CA
OR/OF
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In AOTP

cos PéT =£
16

P6T =cos” [i)
16

=67,98°

S tan67,98° = -E%

PT = 6tan 67,98°
~ 1483
PR = 2(14,83)

=29, 66 mm

DBE/November 2022
v’ trig ratio / verh A

v size of / grootte van = CA

v trig ratio / verh CA

v Length/lengte PT CA

v'Length/lengte PR CA
NPU/NPR

()

~ 4843,29 mm®

OR/OF

10.2
37 .
10.2. Oy _m2l
St s *180° 30 or/of =3,87 rad. v'Conversion/ herleiding A
NPR NPU
|AO Full marks/ Volpuntei
(1)
1022 e 7 sl v'Formula/ formule A
360°
222° 2
= 50 v
3603( ) SF CA

v’ Area of sector/
oppervlakte van sektor CA

OR/OF
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A 70 v'Formula/ formule A
Ty
ﬁoﬁ(izn] VSF CA
LT N
2 ¥" Area of sector/
_ 4(;25 7 or/of ~4843,29 mm?® oppervlakte van sektor CA
OR/OF OR/OF
s=rf
=(5 0)[ 2 :r]
30
185 .
=& or/of =~193,73mm vare length/ booglengte CA
w o v'Formula/ formule A
2
(50{“2 ]
_ 3
2
_ 4625
? v'Area of /
. 2 ca of sector
~4843,29mm opperviakte van sektor CA
NPU
(3)

APFROVED ¢

2027
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10.2.3

BG? =BC? + CG?

BC? =BG*? - CG?

BC 2=(360) >~ (130)

BC = 70423 = 335,71mm

s=r0

=(50)( EHJ

30
ﬁ:%n or/of =193,73mm
LENGTH-OF BELT/ LENGTE VAN BAND
= AE + AB"ABC +CD +BD+BE

185
=Tn+3oJﬁ+7OJﬁ+ 503 +70+/23 +304/19
=1629,68 mm

OR/OF
AABF || ADBG
AB _ AF
DB DG
30419 50
DB 130
DB ~ 339,99

LENGTH OF BELT/LENGTE VAN BAND
=AE + 2xAB + 2xBC + CD

=I;;5?t+2x30\/ﬁ+2x339,99+503

=1638,25 mm

v length/ lengte BG A
v length / lengte BC  CA

vF A
v'SF CA
v E17: CA
3
M A
v’ length/lengte CA
OR/OF

v’ Similarity/gelykvormig A
v Proportion/ verhouding A

v SF A

v length / lengte DB CA

vM A
vSF CA
v length/lengte CA

Penalty for rounding/
Penalisering vir afronding

()

(20]

[ DEPARTAME T OF BASIC |

EDEICATION
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QUESTION/VRAAG 11

11.1

T

7.72m
332m q 6,72 m
4,36m
= 1.2 km .
111 | 1,2 ke x 22997 _ 1900y v A
km &b
v F A
12| ama( A% ooy
2 v value of/waarde van a
1200( 7,724+ 6,72 CA
6948 = ( = +5,32+q+4,36) v SF CA
=300(16,9+¢) V'S CA
16,9+qg=
6,9+q=23,16 v value offwaarde van q
g=0,26m CA
OR/OF
OR/OF
A4, = a(.';':l+m2 +my+...+m,
. v F A
6948 < 1200 ( 7724532 532+q  q+436 436+ 6,72]
4 2 2 2 2 v’ value of/waarde van a
CA
6948 = 300[6,52 " w ¥ 5,54) v SF CA
9318 =106 1 20012 a2
Bos-tg 314
2
9,68+ 29 =22,2 al cA
2g=1252
g=626m v value of/waarde van ¢
CA
(5)
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] ]' '2'1 A‘t.'_lh'ulda-r/.vin'ilm’.l.'r = 2”"2 + 2.71‘]47 Jronnu]a/_fb""ﬂde A
=27(1,5m)’ +27 (1,5m)(10) VBF A
=108,38m”> v value off waarde van A
cost/koste =R §,93% 108,38 m? ca
=R967,83 <R1000 v'Cost not exceeding R1000/
Koste nie meer as R1000 CA
NPR (4)
11.2.2 | Airspace for eylindrical tank/ lugruimte vir silindriese tenk
=70,69m’ - 68m’
=2 . 69 I'I‘I‘3 v M A
‘ (. . 2,69m’ .
percentagg/-persentasic = 068 x100=3,81% v'percentage/persentasiec  CA
Airspace for car tank/dugruimte vir kar tenk
=354 —52£
: v M A
=30
s
percentage / persentasie = —=x100=5,45% v'percentage/persentasie
> CA
The car fuel tank has a bigger percentage‘airspace/ v conclusion/ gvligtrekng CA
die kar brandstofienk het 'n groter persentasie lugruimie.
OR/OF OR/OF
i 68 1'1'13 v M A
percentage/ persentasie = ————x100% =96,19% ;
70,69 m v'percentage/persentasie
CA
42 v M A
e e S 07 — 0
percentage / persentasie = = x100% =94,55% v petcantage/persentasie
CA
The car fuel tank has a bigger percentage airspace/ v conclusion/ gvirgirekng CA
die kar brandstoftenk het n groter persentasie lugruimte.
&)
[15]
e e
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