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1. INTRODUCTION

The Cuwrriculum and Assessment Policy Statement (CAPS) for Mathematics outlines the nature and purpose of
the subject Mathematics. This guides the philosophy underlying the teaching and assessment of the subject in
Grade 12.

The purpose of these Examination Guidelines 1s to:

+  Provide clarity on the depth and scope of the content to be assessed in the Grade 12 National Senior
Certificate Examination in hMathematics
+  Assist teachers to adequately prepare learners for the examinations

This document deals with the final Grade 12 external examinations. It does not deal in any depth with the
school-based assessment (SBA), performance assessment tasks (PATs) or final external practical
examinations as these are clarified in a separate PAT document which 1s updated annually.

Thesze guidelines should be read in conjunction with:

«  The Narional Curriculum Statement (NC5) Cuwrriculum and Assessment Policy Statement [CAPS):
Mlathematics

#  The MWational Protocol of Assessment: dn addendim fo the policy document, the National Senior
Certificate: A gualification at Level 4 on the National Qualifications Framework (NOF), regarding the
National Protocol for Assessment (Grades R—12)

+  Mational policy pertaining to the programme and promotion requirements of the National Curriculum
Statement, Grades R fo 12

Included in this document 1s a list of Euclidean Geometrv reasons, both in English and Afrikaans,
which should be used as a guideline when teaching learners Euclidean Geometry.

The Information Sheet for Paper 1 and 2 i1s included in this document.
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2. ASSESSMENT IN GRADE 12

All candidates will write two external papers as prescribed.

21

Format of Question Papers for Grade 12

EXAM—MATE 4

____________

DEE/2021

Paper Topics

Duration

Total

Date Marking

Patterns and sequences
Finance, growth and decay
Functions and graphs

Dufferential Calculus
Probability

Algebra, equations and inequalities

3 hours

150

October/November

Externally

Euclidean Geometry
Analytical Geometry
Statistics and regression
Trgonometry

3 hours

OctoberMNovember

Externally

Questions in both Papers 1 and 2 will assess performance at different cognitive levels with an
emphasis on process skills. critical thinking, scientific reasoming and strategies to investigate and
solve problems in a varety of contexts.

An Information Sheet is included on p. 15.

2.2 Weighting of Topics per Paper for Grade 12

PAPER 1 MAREKS | PAPER 2 MARKS
Algebra, Equations and Inequalities 25 Statistics and Regression 20
MNumber Patterns 25 Analytical Geometry 40
Functions and Graphs 35 Trigonometry 50
Finance, Growth and Decay 15 Euclidean Geometry 40
Dufferential Calculus 35

Counting Principle and Probabality 15

TOTAL 150 TOTAL 150
Copyright reserved Flease turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL

Mathematics

MATHENATICS

]
Examination Guidelines

2.3 Weighting of Cognitive Levels
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Papers 1 and 2 will include questions across four cognitive levels. The distribution of cognitive
levels in the papers 15 given below.

Cognitive Level

Description of Skills to be Demonstrated

Weighting

Approximate
Number of
Marks in a
150-mark

Paper

Knowledge

Recall

Identification of correct formula on the
information sheet (no changing of the subject)
Use of mathematical facts

Appropriate use of mathematical vocabulary
Algorithms

Estimation and appropriate rounding of
numbers

20%

30 marks

Routine

Procedures

Proofs of prescribed theorems and derivation
of formulae

Perform well-known procedures

Simple applications and calculations which
might involve few steps

Dertvation from given information may be
involved

Identification and use (after changing the
subject) of correct formula

Generally similar to those encountered in class

35%

5253 marks

Complex
Procedures

Problems involve complex calculations and/or
higher-order reasoning

There is often not an obvious route to the
solution

Problems need not be based on a real-world
context

Could involve making significant connections
between different representations

EFequire conceptual understanding

Learners are expected to solve problems by
integrating different topics.

30%

45 marks

Problem
Solving

Non-routine problems (which are not
necessarily difficult)

Problems are mainly unfamiliar

Higher-order reasoning and processes are
involved

Might require the ability to break the problem
down into its constituent parts

Interpreting and extrapolating from solutions
obtained by solving problems based in
unfamiliar contexts.

13%

b

r—

[

3 marks
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3. ELABORATION OF CONTENT/TOPICS

The purpose of the clarification of the topics is to give guidance to the teacher in terms of depth of
content necessarv for examination purposes. Integration of topics i1s encouraged as learners should

understand Mathematics as a holistic discipline. Thus questions integrating various topics can be
asked.

FUNCTIONS

1. Candidates must be able to use and interpret functional notation. In the teaching process learners
must be able to understand how f({x) has been transformed to generate F({—x). — f(x).
Flx+a) flx)+a. af(x) and x = F({y) where ae R.

2. Trngonometric functions will ONLY be examined in PAPER 2.

NUMBER PATTERNS, SEQUENCES AND SERIES

1. The sequence of first differences of a quadratic number pattern 1s linear. Therefore, knowledge
of linear patterns can be tested in the context of quadratic number patterns.

2. Recursive patterns will not be examined explicitly.

3. Links must be clearly established between patterns done in earlier grades.

FINANCE, GROWTH AND DECAY

1. Understand the difference between nominal and effective interest rates and convert fluently
between them for the following compounding periods: monthly, quarterly and half-vearly or
semi-annually.

2. With the exception of calculating i in the F and P, formulae, candidates are expected to calculate
the value of any of the other variables.

3. Pyramid schemes will NOT be examined in the examination.

ALGEBEA

1. Solwving quadratic equations by completing the square will NOT be examined.

2. Solving quadratic eguations using the substitution method (Fmethod) 15 examinable.

3. Eguations involving surds that lead to a quadratic equation are examinable.

4 Solution of non-quadratic inequalities should be seen in the context of functions.

5. Nature of the roots will be tested intuitively with the solution of quadratic equations and in all the

prescribed functions.
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DIFFERENTIAL CALCULUS

1. The following notations for differentiation can be used: f'(x). D . % or yv'.

2. In respect of cubic functions, candidates are expected to be able to:
* Determine the equation of a cubic function from a given graph.
* Discuss the nature of stationary points including local maximum_ local minimum and points

of inflection.

s Apply knowledge of transformations on a given function to obtain its image.

3. Candidates are expected to be able to draw and interpret the graph of the derivative of a function.

4. Surface area and volume will be examined in the context of optimisation.

5. Candidates must know the formulae for the surface area and volume of the night prisms. These
formulae will NOT be provided on the formula sheet

6. If the optimisation question is based on the surface area and/or volume of the cone, sphere and/or
pyramid, a list of the relevant formulae will be provided in that question. Candidates will be
expected to select the correct formula from this list.

PROEBABILITY

1. Dependent events are examinable but conditional probabilities are not part of the svllabus.

2. Dependent events in which an object 1s not replaced are examinable.

3. Questions that require the learner to count the different number of ways that objects may be
arranged in a circle and/or the use of combinations are not in the spint of the curriculum_

4. In respect of word arrangements, letters that are repeated in the word can be treated as the same

(indistinguishable) or different (distinguishable). The question will be specific in this regard.

EUCLIDEAN GEOMETRY AND MEASUREMENT

1. Measurement can be tested in the context of optimisation i1n calculus and two- and
three-dimensional trigonometry.
2. Composite shapes could be formed by combining a maximum of TWO of the stated shapes.
3. The following proofs of theorems are examinable:
* The line drawn from the centre of a circle perpendicular to a chord bisects the chord;
* The line drawn from the centre of a circle that bisects a chord 1s perpendicular to the chord;
+ The angle subtended by an arc at the centre of a circle 15 double the size of the angle
subtended by the same arc at the circle (on the same side of the chord as the centre);
» The opposite angles of a cyeclic gquadrilateral are supplementary;
The angle between the tangent to a circle and the chord drawn from the point of contact 1s
equal to the angle in the alternate segment;
A line dravwn parallel to one side of a triangle divides the other two sides proportionally;
Equiangular triangles are similar.
Copyright reserved Please turn over
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4. Corollaries derived from the theorems and axioms are necessary in solving riders:
+ Angles in a semi-circle
* Equal chords subtend equal angles at the circumference
Equal chords subtend equal angles at the centre
In equal circles, equal chords subtend equal angles at the circumference
In equal circles, equal chords subtend equal angles at the centre.
* The exterior angle of a cyclic quadrilateral i1s equal to the interior opposite angle of the
quadrilateral.
e If the exterior angle of a quadrilateral is equal to the interior opposite angle of the
quadrilateral, then the quadrilateral 1s cyelic.
* Tangents drawn from a common point outside the circle are equal in length.
5. The theory of guadnlaterals will be integrated into questions in the examination.
6. Concurrency theorv is excluded.
TRIGONOMETRY
1. The reciprocal ratios cosec 9, sec § and cot 8 can be used by candidates in the answering of
problems but will not be explicitly tested.
2. The focus of trigonometric graphs 1s on the relationships, simplification and determining points

of intersection by solving equations, although characteristics of the graphs should not be
excluded.

ANALYTICAL GEOMETRY

]

Prove the properties of polygons by using analytical methods.
The concept of collinearity must be understood.

3. Candidates are expected to be able to integrate Euclidean Geometry axioms and theorems into
Analyvtical Geometry problems.

4. The length of a tangent from a point outside the circle should be calculated.

5. Concepts involved with concurrency will not be examined.

STATISTICS

1. Candidates should be encouraged to use the calculator to calculate standard deviation, variance
and the equation of the least squares regression line.

2. The interpretation of standard dewviation in terms of normal distribution 1s not examinable.

3. Candidates are expected to identify outliers intuitivelw in both the scatter plot as well as the box
and whisker diagram.
In the case of the box and whisker diagram,_ observations that lie outside the interval
(lower quartile — 1.5 IQRE; upper quartile + 1.5 IQR) are considered to be outliers. However,
candidates will not be penalised if they did not make use of this formula in identifying outliers.
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4. ACCEPTABLE REASONS: EUCLIDEAN GEOMETRY

In order to have some kind of uniformity, the use of the following shortened versions of the theorem

statements 1s encouraged._

4.1

ACCEPTABLE REASONS: EUCLIDEAN GEOMETRY (ENGLISH)

THEOREM STATEMENT

ACCEPTABLE EEASON(S)

LINES

The adjacent angles on a straight line are supplementary.

<5 on a str line

If the adjacent angles are supplementary, the outer arms of these angles
form a straight line.

adj s supp

The adjacent angles in a revolution add up to 360°.

s round a pt OR s in arev

Wertically opposite angles are equal.

vert opp s =

If AB || CD, then the alternate angles are equal.

alt <s; AB || CD

If AB || CD. then the corresponding angles are equal.

corresp <s; AB || CD

If AB || CD. then the co-interior angles are supplementary.

co-int <= AB || CD

If the alternate angles between two lines are equal, then the lines are | alt s =
parallel.
If the corresponding angles between two lines are equal, then the lines | comresp s =

are parallel.

If the co-interior angles between two lines are supplementary, then the
lines are parallel.

coint == supp

TRIANGLES
The interior angles of a triangle are supplementary. 2 sum in A OR sum of 25 in A
OR Int s A
The exterior angle of a triangle 1z equal to the sum of the interior | ext .~ of A

opposite angles.

The angles opposite the equal sides in an 1sosceles triangle are equal.

<5 opp equal sides

The sides opposite the equal angles in an 1sosceles triangle are equal.

sides opp equal s

In a right-angled triangle, the square of the hypotenuse i1s equal to the

Pythagoras OR

sum of the squares of the other two =zides. Theorem of Pythagoras
If the square of the longest side in a triangle 15 equal to the sum of the | Converse Pythagoras
squares of the other two sides then the triangle 15 right-angled. OR

Converse Theorem of Pythagoras

If three sides of one tnangle are respectively equal to three sides of | S58
another triangle, the triangles are congruent.
If two sides and an included angle of one triangle are respectively | SAS OR 5.5

equal to two sides and an included angle of another triangle, the
triangles are congruent.

If two angles and one side of one triangle are respectively equal to two
angles and the corresponding side in another triangle, the triangles are
congrient.

AAS OR 2258

If in two right-angled triangles, the hypotenuse and one side of one
triangle are respectively equal to the hypotenuse and one side of the
other, the triangles are congruent

RHS OR S0°HS
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THEOREM STATEMENT

ACCEPTABLE REASON(S)

The line segment joining the midpoints of two sides of a triangle is
parallel to the third side and equal to half the length of the third side

MMidpt Theorem

The line drawn from the midpoint of one side of a triangle, paralle] to
another side, bisects the third side.

line through midpt || to 2™ side

A line drawn parallel to one side of a triangle divides the other two
sides proportionally.

line || one side of A
OR
prop theorem; name || lines

If a line divides two sides of a triangle 1n the same proportion, then the
line 1s parallel to the third side.

line divides two sides of A in prop

If two triangles are equiangular, then the comesponding sides are in
proportion (and consequently the triangles are simalar).

[|| Az OR equiangular As

If the corresponding sides of two triangles are proportional, then the
triangles are equiangular (and consequently the triangles are similar).

Sides of A in prop

If triangles (or parallelograms) are on the same base (or on bases of
equal length) and between the same parallel lines, then the triangles (or
parallelograms) have equal areas.

same base; same height OR
equal bases; equal height

CIRCLES

The tangent to a circle i1s perpendicular to the radius/diameter of the
circle at the point of contact.

tan | radius
tan | diameter

If a line 13 drawn perpendicular to a radius/diameter at the point where
the radius/diameter meets the circle, then the line is a tangent to the
circle.

line 1 radins OR
converse tan 1 radius OR
converse tan | diameter

The line drawn from the centre of a circle to the midpoint of a chord 1s
perpendicular to the chord.

line from centre to midpt of chord

The line drawn from the cemtre of a circle perpendicular to a chord
bisects the chord.

line from centre | to chord

The perpendicular bisector of a chord passes through the centre of the
circle;

perp bisector of chord

The angle subtended by an arc at the centre of a circle 1s double the
size of the angle subtended by the same arc at the circle (on the same
side of the chord as the centre)

< at cenfre = 2 = at circumference

The angle subtended by the diameter at the circumference of the circle
15 90°.

25 in semi-circle OR
diameter subtends right angle OR
sint®

2

If the angle subtended by a chord at the circumference of the circle 1s
a0°, then the chord 15 a diameter.

chord subtends 90° OR
converse s in semi-circle

Angles subtended by a chord of the circle, on the same side of the
chord, are equal

25 in the same seg

If a line segment joining two points subtends equal angles at two points
on the same side of the line segment, then the four points are concyelic.

line subtends equal /s OR
converse s in the same seg

Equal chords subtend equal angles at the circumference of the circle.

equal chords; equal s

Equal chords subtend equal angles at the centre of the circle.

equal chords; equal s

Equal chords in equal circles subtend equal angles at the circumference
of the circles.

equal circles; equal chords; equal ==
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THEOREM STATEMENT

ACCEPTABLE REASON(S)

Equal chords in equal circles subtend equal angles at the centre of the

circles.

equal circles; equal chords; equal ==

The opposite angles of a cyclic guadrilateral are supplementary

opp < s of cyclic guad

If the opposite angles of a quadrlateral are supplementary then the
quadrilateral is cvelic.

opp <'s quad supp OR
converse opp s of cyclic quad

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

ext -~ of cyveclic quad

If the exterior angle of a quadrilateral 1s equal to the interior opposite
angle of the quadrilateral then the quadrilateral 1s cyclic.

ext = = int opp < OR
converse ext « of cyvclic quad

Two tangents drawn to a circle from the same point outside the circle
are equal in length

Tans from common pt OR
Tans from same pt

The angle between the tangent to a circle and the chord drawn from the
point of contact 1s equal to the angle in the alternate segment.

tan chord theorem

If a line 15 drawn through the end-point of a chord, making with the
chord an angle equal to an angle in the alternate segment. then the line
15 a tangent to the circle.

converse tan chord theorem OR
< between line and chord

QUADRILATERALS

The interior angles of a quadrilateral add up to 360°.

sum of »'s i quad

The opposite sides of a parallelogram are parallel.

opp sides of ||m

If the opposite sides of a guadrlateral are parallel, then the
quadrilateral is a parallelogram.

opp sides of quad are ||

The opposite sides of a parallelogram are equal in length.

opp sides of ||m

If the opposite sides of a quadrilateral are equal | then the quadnlateral
15 a parallelogram

opp sides of quad are =
OR
converse opp sides of a parm

The opposite angles of a parallelogram are equal.

opp <5 of |m

If the opposite angles of a quadrilateral are equal then the quadrilateral
1z a parallelogram.

opp <'s of quad are = OR
converse opp angles of a parm

The diagonals of a parallelogram bisect each other.

diag of ||jm

If the diagonals of a quadrilateral bisect each other, then the
quadrilateral is a parallelogram.

diags of quad bizsect each other
OR
converse diags of a parm

If one pair of opposite sides of a quadrilateral are equal and parallel,
then the quadrilateral is a parallelogram.

pair of opp sides = and ||

The diagonals of a parallelogram bisect its area.

diag bizect area of ||m

The diagonals of a rhombus bisect at right angles. diags of rhombus
The diagonals of a rhombus bisect the interior angles. diags of rhombus
All four sides of a thombus are equal in length. sides of thombus
All four sides of a square are equal in length sides of square
The diagonals of a rectangle are equal in length. diags of rect

The diagonals of a kite intersect at right-angles. diags of kite

A diagonal of a kite bisects the other diagonal diag of kite

A diagonal of a kite bisects the opposite angles diag of kite
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ACCEPTABLE REASONS: EUCLIDEAN GEOMETERY (AFRIKAANS)

STELLING

| AANVAARBARE REDE

LYNE

Aangrensende hoeke op "n reguitlyn 1s supplementér.

< op reguit lyn

As aangrensende hoeke supplementér 1s_ 18 die buitenste bene van die
hoeke in 'n reguitlyn.

aangr. -~ suppl.

Die som van die aangrensende hoeke om 'n punt 15 3607,

Z% om 'n punt OF * in'n omw

Fegoorstaande hoeke 15 gelvk

regoorst. =~

As AB || CD, dan is die verwissellende hoeke gelvk

verw. " AB || CD

As AR || CD, dan is die ooreenkomstige hoeke gelyk.

ooreenk. «*; AB || CD

As AB || CD, dan is die ko-binnehoeke supplementér.

ko-binne *; AB || CD

As die verwissellende hoeke tussen twee lyne gelyk 1s, dan 1s die Iyne | verw. =° =
ewewydig.
As die ooreenkomstige hoeke tussen twee lyne gelyk 1s, dan is die Iyne | poreenk. *® =

ewewydig.

As die ko-binnehoeke tussen twee lyne supplementér 15, dan 1s die Iyne
ewewydig.

ko-binne * suppl.

DRIEHOEKE

The binnehoeke van 'n driehoek 1s supplementér.

< som van A OF som van < in A
OF binne = A

Dhe buitehoek wvan 'n drichoek 1s gelyk aan die som van die twee
teenoorstaande binnehoeke.

buite < van A

e hoeke teenoor die gelyke sye van 'n gelykbenige driehoek, is
gelvk.

2% teenoor gelvke sye

IDne sye teenoor die gelvke sye van 'n gelykbenige drichoek, 15 gelvk sve teencor gelyke ~°

In 'n reghoekige driehoek 1s die vierkant op die skuinssy gelyk aan die | Pythagoras OF Stelling van
som van die vierkante op die ander twee sve. Pythagoras

As die vierkant op een sy van 'n drishoek gelvk 1s aan die som van die | Omgekeerde Pythagoras
vierkante op die ander twee sye, dan 1s die driehoek reghoekig. OF

Omgekeerde stelling: Pythagoras

As drie syve van een drichoek onderskeidelik gelyvk is aan drie sve van
'n ander drichoek. dan is die drichoeke kongruent.

555

As twee sye en 'n ingeslote hoek van een dniehoek onderskeidelik
gelvk 1s aan twee sve en 'n ingeslote hoek van 'n ander driehoek, dan 1=
die twee driehoeke kongruent.

SHS OF 525

As tiwee hoeke en 'n sy van een drichoek onderskeidelik gelyk 13 aan
twee hoeke en 'n ooresnstemmende sv van 'n ander driehoek_ dan 15 die
twee drichoeke kongrent.

HIHS OF 228

As die skuinssy en 'n reghoeksy wvan 'n reghoekige drichoek
onderskeidelik gelvk iz aan die skuinssy en 'n reghoeksy van 'n ander
reghoekige drichoek, dan is die twee drichoeke kongruent.

ERHSs OF 20°HS

The lynstuk wat die middelpunte van twee sye van 'n driehoek verbind,
15 ewewydig aan en gelvk aan die helfte van die derde sv.

Madpt -stelling

Die lynstuk wat wvan die muddelpunt van een sy van 'n drichoek
ewewydig aan die tweede sy getrek word, halveer die derde sv.

Iyn deur muadpt || 2de sv

Dne lyn ewewydig aan een sy van 'n driehoek verdeel die ander twee
sve in eweredige dele.

Iyn || een sy van A OF

eweredige stelling; noem || lyne
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STELLING AANVAARBARE REDE
As'n lyn twee sve van 'n dniehoek in eweredige dele verdeel. isdielyn | Iyn  verdeel twee sye wvan A
ewewydig aan die derde sy_ eweredig

As twee drichoeke gelykhoekig 1z, iz hulle coreenstemmende sye
eweredig (en is drichoeke dus gelykvormig).

||| A% OF gelykhoekige A®

As die coresnstemmende sye van twee drichoeke eweredig 15, 15 die
driehoeke gelykhoekig (en is drichoeke dus gelvkvormig).

Sve van A° eweredig

Dirichoeke (of parallelogramme) op dieselfde basis en tussen dieselfde
ewewydige Iyne 1s gelyk in opperviakte.

dieselfde basis ; dieselfde hoogte
OF
gelvke basis | gelyke hoogte

SIRKELS

'n Raaklyn aan 'n sirkel is loodreg op die radive/middellyn van die
sirkel by die raakpunt.

raaklyn | radius
raaklyn | maddellyn

As 'n lyn loodreg getrek word na die radivs/'middellyn by die punt
waar die radins/middellyn die sitkel ontmoet, dan 1s die Iyn "n raaklyn
aan die sirkel.

Lvn | Radius OF
omgekeerde raaklyn | radius OF
omgekeerde raaklyn | middellvn

The lynstuk wat die middelpunt van "n sirkel met die middelpunt van 'n
koord verbind, is loodreg op die koord.

Iyn wvanuit midpt na midpt van

koord

Dhe loodlyn uit die middelpunt van 'n sirkel na 'n koord, halveer die
koord.

Iy vanuit madpt L op koord

Die middelloodlvn van 'n koord gaan deur die muddelpunt van die
sirkel.

middelloodlyn van koord

Dhe hoek wat "'n koord by die muddelpunt van 'n sirkel onderspan, 1s
dubbel die hoek wat dit by enige punt op die omtrek onderspan (aan
dieselfde kant van die koord as die madpt).

Midpts.e” = 2 x Omitreks.”

e omirekshoek wat deur die middellyn onderspan word, 1s 90°.

2 in halwe sirkel OF
middellyn onderspan regte hoek

OFzmécE)

As 'n koord van 'n sirkel 'n regte hoek by die omtrek onderspan, dan 1s
die koord 'n middellyn.

Koord onderspan 90° OF
omgekeerde 2 in halwe sirkel

Hoeke onderspan deur 'n koord van 'n sirkel, aan dieselfde kant van die
koord, 1s gelvk.

2% in dieselfde segment

As 'n lynstuk wat twee punte verbind, gelvke hoeke by twee ander
punte aan dieselfde kant van die lynstuk onderspan, dan is die vier
punte konsiklies (d w.s. hulle 1& op die omtrek van 'n sirkel).

Lynstuk onderspan gelyke »* OF
omgekeerde 2* in dieselfde
segment

Gelvke koorde onderspan gelvke omtrekshoeke.

gelvke koorde; gelvke 2

Gelyke koorde onderspan gelyvke middelpuntshoeke.

gelvke koorde; gelvke =°

Gelyke koorde 1n gelyvke sitkels onderspan gelvke omtrekshoeke. gelvke sirkels; gelyke koorde
gelvke *
Gelvke koorde 1n gelyvke sitkels onderspan gelyvke middelpuntshoeke. gelvke sirkels; gelvke koorde

gelvke *

Die teencorstaande hoeke van 'n koordvierhoek is supplementér.

teenoorst. =% van kvh

As die teenoorstaande hoeke van 'n vierhoek supplementér is, dan is
die vierhoek 'n koordevierhoek.

teenocorst. »* van vierhoek is supp
OF omgekeerde teenoorst =
koordevierhoek

Dhe buitehoek van 'n koordevierhoek 1z gelyk aan die teenoorstaande
binnehoek.

buite ~van kvh
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As die buitehosk van 'n wvierthoek gelvk is aan die tesnoorstaande
binnehoek. dan 15 die vierthoek 'n koordesierhoek.

buite ~van vierhoek = teenoorst.
binne - OF omgekeerde buite
koordevierhoek

Twee raaklyn wat vanaf dieselfde punt buite 'n sirkel na 'n sirkel
getrek word, is ewe lank.

Eaaklyne vanuit gemeensk. Punt
OF raaklyne vanaf dieselfde

punt

Ihe hoek wat gevorm word tussen 'n raaklyn aan 'n sitkel en 'n koord
wat vanuit die raakpunt getrek word, i1z gelvk aan die hoek in die
oorstaande segment.

raaklyn koord stelling

As'n lyn deur die eindpunt van 'n koord 'n hoek met die koord vorm
wat gelvk is aan die hoek in die corstaande segment, dan is die lyn 'n
raaklyn aan die sirkel

< tussen lyn en koord OF
omgekeerde raaklyn koord stelling

VIERHOEKE

Dne som van die binnehoeke van 'n vierhoek 15 360°.

som van 7~ in vierhoek

IDhe teencorstaande sve van 'n parallelogram 1z ewewvdig.

teenoorst. sye van ||jm

As die teenocorstaande sye van 'n vierhoek ewewvdig i1s, dan is die
viethoek 'n parallelogram.

teenoorst sye van vierh is ||

Die teencorstaande syve van 'n parallelogram i1z gelyk in lengte.

tesnoorst. sye van ||m

As die teenoorstaande sve van 'n vierthoek gelvk 1s, dan is die viethoek
'n parallelogram.

teenoorst sve van vierth = OF
omgekeerde teenoorst sye wvan
||

Dhe teencorstaande hoeke van 'n parallelogram 1s gelvk.

teenoorst. = van |jm

As die teenoorstaande hoeke van ‘n wvierhoek gelyvk 1s, dan 15 die
viethoek 'n parallelogram.

teenoorst. .« van vierh = OF
omgekeerde teencorst. »* van ||m

Dhe hoeklyne van 'n parallelogram halveer mekaar.

hoeklyne van ||m

Az die hoeklyne van 'n vierhoek mekaar halveer, dan 1s die vierhoek 'n
parallelogram.

hoeklyne van vierh halveer mekaar
OF omgekeerde hoeklyne van |lm

As een paar teenoorstaande sye van 'n vierhoek gelyk en ewewydig is,
dan is die vierhoek 'n parallelogram.

teenoorst. sye =en |

e hoeklyne van 'n parallelogram halveer die opperviakie van die
parallelogram.

hoeklyn van ||m halveer opp

Die hoeklyne van 'n ruit halveer mekaar reghoelag.

hoeklyne van roit

Die hoeklyne van 'n ruit halveer die teenoorstaande binnehoeke.

hoeklyne van roit

Al vier sye van 'n rt 15 gelyle

sye van nuit

Al vier sye van 'n vierkant is gelyk.

sye van vierkant

Die hoeklyne van 'n reghoek 15 ewe lank. hoeklyne van reghoek

The hoeklyne van 'n vliegr sny mekaar reghoekig hoeklyne van vliegr

Ine een hoeklyn van "n vliedr halveer die ander hoeklyn. hoeklyne van vliegr

Een hoeklyn van "n vliegér halveer die teenocorstaande binnehoeke hoeklyne van vliegr
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6. GENERAL GUIDELINES FOR MARKING

. If a learner makes more than one attempt at answering a question and does not cancel any of
them out, only the first attermnpt will be marked irrespective of which of the attempt(s) mayv be
the correct answer.

. Consistent Accuracy marking regarding calculations will be followed in the following cases:

- Subquestion to subguestion: When a certain vanable 1s incorrectly calculated in one
subquestion and needs to be substituted into another subguestion, full marks can be
awarded for the subsequent subguestions provided the methods used are correct and the
calculations are correct.

- Assuming values/answers in order to solve a problem is unacceptable.

7. CONCLUSION

This Examination Guidelines document is meant to articulate the assessment aspirations espoused in
the CAPS document. It 1s therefore not a substitute for the CAFS document which teachers should
teach to.

Qualitative curriculum coverage as enunciated in the CAPS cannot be over-emphasised.
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QUESTION 1
1.1 Solve for x:
111 2 —x—=20=0 (2)
1.1.2 2x* —11x + 7 =0 (correct to TWO decimal places) (3)
1.1.3 Sx’+4>21x (5)
1.1.4 P _5o™ =8 (4)
1.2 Solve for x and » simultaneously:
¥+1=2x
xt - xy+ ,L'] ="y (6
- ; . —5%+/20+8k
1.3 The roots of a quadratic equation are given by x= Mﬁ -,
where ke {-3:—2:—-1:0;1:2:3}.
1.3.1 Write down TWO values of &£ for which the roots will be rational. (2)
1.3.2 Write down ONE wvalue of & for which the roots will be non-real. (1)
| 2014 _ ?]L'II] .
1.4 Calculate @ and b if || =a[?"} and & is not a multiple of 7.
\ 12 s (4)
127]
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QUESTION 2
2.1 Prove that in any arithmetic series in which the first term is a and whose constant
difference is d, the sum of the first » termsis §_ = g[ﬁa +(n -~ IJU] (4)
22 Calculate the value of i{lﬂﬂ —-3K). (4)
k=l
2.3 A quadratic sequence is defined with the following properties:
T,-T, =7
T,-T, =13
T,-T,=19
2.3.1 Write down the value of:
(@) T,-T, (1
(b) Ty — T (3)
2.3.2 Calculate the value of T, if T, =23594. (5)
[17]
QUESTION 3
Consider the infinite geometric series: 45 + 40.5 + 36,45 + ...
3.1 Calculate the value of the TWELFTH term of the series (correct to TWO decimal
places). (3)
3.2 Explain why this series converges. (1)
3.3 Calculate the sum to infinity of the series. (2)
3.4 What is the smallest value of » for which &, —§, <17 (5)
(11]
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QUESTION 4
Given: g(x)= -1
) x+2
4.1 Write down the equations of the asymptotes of g. (2)
4.2 Calculate:
4.2.1 The y-intercept of g (1)
42.2 The x-intercept of g (2)
4.3 Draw the graph of g. showing clearly the asymptotes and the intercepts with the
axes. (3)
4.4 Determine the equation of the line of symmetry that has a negative gradient, in the
form y= ... 3)
4.5 Determine the value(s) of x for which —-12—x-3.
X+ (2)
[13]
QUESTION 5
The graph of f(x)=a".a>1 is shown below. T(2:9) lieson f.
45),
T2:9
3
0 &
5.1 Calculate the value of a. 2)
5.2 Determine the equation of g(x) if g(x)= f(—x). (1)
5.3 Determine the value(s) of x for which /' (x)=2. )
54 Is the inverse of f a function? Explain your answer. (2)
(71
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QUESTION 6
The graphs of fix)=ax’ +bx+c ; a#0 and g(x)=mx+k are drawn below.

D(1 : — 8) is acommon pointon / and g.

e [ intersects the x-axisat (—3:0) and (2:0).
e g isthetangentto f at D.

+y
\( ~3:30) X
6.1 FFor which value(s) of x is f(x)=07? (2)
6.2 Determine the values of a. » and c. (5)
6.3 Determine the coordinates of the turning point of £ (3)
6.4 Write down the equation of the axis of symmetry of A2 if A(x)= f(x—-7)+2. (2)
6.5 Calculate the gradient of g. (3)
[15]
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QUESTION 7
7.1 Nomsa started working on 1 January 1970. At the end of January 1970 and at the end

of each month thereafter, she deposited R400 into an annuity fund. She continued
doing this until she retired on 31 December 2013.

7.1.1

7.1.2

Tl D

Determine the total amount of money that she paid into the fund.

The interest rate on this fund was 8% p.a.. compounded monthly.
Calculate the value of the fund at the time that she retired.

On 1 January 2014 Nomsa invested R2 million in an account paying
interest at 10% p.a. compounded monthly. Nomsa withdraws a fixed
amount from this account at the end of each month, starting on
31 January 2014. If Nomsa wishes to make monthly withdrawals from
this account for 25 years, calculate the maximum amount she could
withdraw at the end of each month.

T2 For each of the three years from 2010 to 2012 the population of town X decreased by
8% per year and the population of town Y increased by 12% per year.

At the end of 2012 the populations of these two towns were equal.

Determine the ratio of the population of town X (call it P, ) to the population of
town Y (call it P, ) at the beginning of 2010.

Copyright reserved
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QUESTION 8§
8.1 Determine the derivative of f(x)=2x" +4 from first principles. (4}
8.2 Differentiate:
8.2.1 Flx)=—3x +5/x (3)
I _I s
8.2.2 p(.r}=| —;+4x] 4)
\x
8.3 The sketch below shows the graph of A(x) = x' =7x* +14x -8 . The x-coordinate of
point A is 1. C is another x-intercept of’ A.
4...}_
B
— -
0 / " ' \ / C i
/_.r \\-\-\-"“-\-\__\____,_,-F’H
/
!
'l
/
/
8.3.1 Determine #h'(x). (1)
832 Determine the x-coordinate of the turning point B. (3)
8.3.3 Calculate the coordinates of C. (4)
8.3.4 The graph of A is concave down for x < & . Calculate the value of k. (3)
[22]
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QUESTION 9

A necklace is made by using 10 wooden spheres and 10 wooden cylinders. The radii. », of the
spheres and the cylinders are exactly the same. The height of each cylinder is 4. The wooden
spheres and cvlinders are to be painted. (Ignore the holes in the spheres and cylinders.)

V=mrh S=2xr*+27rh
4 3 -
V=—mr S=d7xr
i |
9.1 If the volume of a cylinder is 6 cm’, write A in terms of . (1)
9.2 Show that the total surface area (S) of all the painted surfaces of the necklace is equal
" 120
o S=60xr" + —
r (4)
9.3 Determine the value of » so that the least amount of paint will be used. (4
(9]
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QUESTION 10
10.1 Research was conducted about driving under the influence of alcohol. Information

obtained from traffic authorities in 54 countries on the methods that are used to
measure alcohol levels in a person. are summarised below:

4 countries use all three methods (A. B and C).
12 countries use the alcohol content of breath (A) and blood-aleohol
concentration (B).

* 9 countries use blood-alcohol concentration (B) and certificates issued by
doctors (C).

. 8 couniries use the alcohol content of breath (A) and certificates issued by

doctors {C).

21 countries use the alcohol content of breath (A).

2 countries use blood-alcohol concentration (B).
20 countries use certificates issued by doctors (C).
6 countries use none of these methods.

Below is a partially completed Venn diagram representing the above information.

s
- B
2 O
6
A
10.1.1 Use the given information and the Venn diagram to determine the values
of d, e, fand g (4)
10.1.2 For a randomly selected country, calculate:
(a) P(A and B and C) (1)
(b} P(AorBorC) (1)
(c) P(only C) (1)
(d) P(that a country uses exactly two methods) (1)
Copyright reserved Please turn over
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10.2 Nametso may choose DVDs from three categories as listed in the table below:
Drama Romance Comedy
e Last Hero e  One Heart e  Laughing Dragon
o  Midnight o  You and Me e  [Falling Down
o  Stranger Calls e Love Song e  Sitting on the Stairs
e  Missing in Action e  Bird's First Nest
e  Only 40 Seconds Lefi
10.2.1 Nametso must choose ONE DVD from the Drama category. What is the
probability that she will choose Midnight? (2)
10.2.2 How many different selections are possible if her selection must include
ONE drama, ONE romance and ONE comedy? (2)
10.2.3 Calculate the probability that she will have Last Hero and Laughing
Dragon as part of her selection in QUESTION 10.2.2. (2)

TOTAL: 150
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Indien 'n kandidaat 'n vraag TWEE keer beanitwoord, merk slegs die EERSTE poging.
Folgehoue akhuraatheid is DEURGAANS ap ALLE aspelte van die memorandum van
loepassing.

1.1.1 (x+4x—3=0 v factors/faktiore
Sx=—4 orx=5 ¥ answers/antwoorde
(2)
112 | 2" —11x+7=0
= biyb” —dac v" substitution into correct
2a formula‘substitusie in
B —{—ll}i\lll{—ll}l—:l{EH?]l korrekte formule
2(2) V4,77
= 477 or 073 +0.73
(3)
OR/OF
2%’ —11x+7=0
11 7
P —x+ ——D
2
2 (’1 11“'1‘ j.' 111 ¥ correct completion of
5 _| -5 | =0 the square/korrekte
. 2 2 2 L )
valtaoiing van die
( 11“‘ 7 121 vierkant
x——| +——==
5 4 ) 2 1a
( 11 121-56
A  —
L 4 ) 16
_1r_ L 6
4 16
11 65 11 65
=—++ or X=——
4 4 4 4
=477 x=073 ¥4 77
+0.73
(3)
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L13 | 5x? —21x+4>0 Y v standard form/
Gx—1x—4)=0 \ j standaardvorm
77N .\:\.\\E ¥ factors/faktore
X 1 orfof x >4 é '
i v ox =
] [ v
1 | b x =4
\\‘\__ ——
+ l _ 4 + v of
3
. (5)
1.1.4 2 -2 =16
2 62" —16=0
{_21' B EIZI H 2}: 0 v factors/faktore
2* =2 orfgf 2¥=-2
x=3 orfgf WMo Solution or 2¥=-2 +'no solution to/
geen aplossing
2F =-2
v =27
v answer/arrw.
(6]
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1.2 rv=2x-1
= x(2x -1+ (2x -1 =7
= 2x  tx+4xt —4x+1=7

3x? —3x—-6=0

x' —x—2=0
(x=—2)Nx+1)=0
x=2 orfaf x=-—1

v=3 orlaf v=-3

+1 the subject/
die onderwerp

+ substitution/substitusie
v simplification/vereenv,

v factors/faktore
v x-values/waardes
v v-values/waardes

(6)

OR/OF
o1 .
=+ +" x the subject/
2 _2 die onderwerp
» 1 JA [y 17 2 v substitution/substitusie
—t—=| —|=+=|y+y =7
2 2 2 2,
¥ + 24 1 v ¥ +vE=7 + simplification/veresnv.
4 2 4 2 2 °
®d: y +2yp+1-23" =2y +437 —28=0
3y —27=0
¥ —-9=0
(v—3y+3H=0 v factors/faktore
Y= or y=-3 v vvalues/waardes
. 3.1 -3 1
X =—=+— Xx=—+—
2 2 22
x=2 x=-1 v x-values/waardes
(8
131 |k= -2 ortfaf k=2 ¥ v answer/antw,
(2)
132 |k=-3 v —3
(1)
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14
Py TJ-JLI{?I _1}
12
012
_ ?1511 4 v 7 4
P W FI00E
a=2; b =1006 OR/OF
‘u”a’ =
+'h = 1006
(4
[27]
QUESTION/FRAAG 2
21 S, =a+la+d)+la+2d)+ _+a+(n—-1Md v first series/eerste recks
S, =a+n—-1ld+a+n-2)d+a+n—3d+._ . +a '-"'seneskgeversed:reeﬁ;s
owigekeer
28, =nl2a+(n—1)d) v sum/somn
71 \
" _
S = 2 2+ (n ~1)d] v division/deling
)
72 50
Z(lﬂﬂ—3k)=9?+94+91+...
= va=97
Iy =a=97 vd=—73
d=-73
n=50-1+1=50 v =50
S, = g[za +(n—1d]
= % [2097) + 49(=3)]
—1175 v answer/antwoord
4
OR/OF
v'a=97
h=a=97 v I=-50
{=100-3(30)=-30
n=530-1+1=50 v'rn=730
n
S, =2la+1]
50
=22 197 - 50
> [ ]
=1175 " answer/antwoord
)

Copyright reserved/ Eopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turn over/Blaal om asseblief

L

&7




2024 IGNITE_FUNZA EDUSOL

MATHENATICS

Mathematics P 1/ Wiskunde FJ ]

MNEC/NES — Memorandum

EXAM—MATE

DBE/Feb —Mar. /Feb —Mrt. 2015

=415+ 421+ _to 20 terms
=%[z(415)+ 19(6)]
=9440
T =T, —(sum of the differences from/som van die
verskille van T toTy )
T = 23594 — 9440
=14154

OR/OF

7 13 19 25
N S
6 6 6

S 2a=6

a=73
Ja+b=7

b=-2

T, = 3(89)" —2(89) +c = 23594
S.e=9 )
ST, =3r —2n+9
T =3(69)" —2(69) +9
- T =14154

231 | T. — T,=25 v answer/antwoord
] 1)
231(M) | Ty —T,, =7 +(69-1)6) v =69
=415 v 7+(69-1)6)
v answer/aniw. (3)
232 Too — T =Ty — T )+ (T — Ty )+ o+ (T — T " expansion/uitbreiding

=20
+" method/metode
va=415

v answer/antwoord

)

v g and/en b

v Ty (subst m=89)
JTR

v substitution/subsritusie
v answer/antwoord

)
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2a==6
a=>3
T—6=1
L-7 =1
1 ] v g and/en b
at+b+ec—c=1
3+5=1 v Ty (subst n=89)
b=—-2
T,, = 3(89)" — 2(89) + c = 23594 v Tn
Se=9 . v substitution/substitusie
ST, =3n" —2n+9 " answer/antwoord
- Ty =369 —2(69) +9 3
T, =14154 17
OR/OF
I, —-T,=7T+6(n-1)
g3
ST -L=>T,,—-T,) v formula/formule
Rl

- ;[2a+ (n—1)d]

= % [14+87x6]

_ 23584 + value offwaarde van Sag
ST =23594-23584 =10 + first term value/

S8 _ eerste term waarde
ST —10= Z(Tm] -T,)
n-l v substitution/substitusie

=34(15+67=6) =14144 v answer/anrwoord
ST, =14154 (5)
[17]
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QUESTION 3
31 40,5 =0
}‘=4U=:}=0:9 »=00
45 p o
T, = 45(09 -1 substitution mto
. correct formula/substitusie in
=1412147682 Forrekte formule
=1412 v answer/antwoord
(3
32 =09
—1<09<1 v answer/antwoord
(1)
3.3 45
Su = 1-09 +" substitution/substitusie
S, =450 v 450
| @
34 S, —-5,=1 =(1 _ P
) 45(1—(0.9)) v 4502 i g},;y }
Sm_3u=4§ﬁ__._-—’}¢ s
1-09
s, -8, =450 —450(1—(0.9)")
430(09) =1
1 v (09) = 1
(0.9) = =0 (0. 150

1
log(02) <log——
- g45’D

nlog(0.9)<log

1
log——
- 450
log(0.9)
n=3798 ..
Smallest value/Kleinste waarde: n = 38

" introducing/gebruik logs

v'making » the subject/maak n
die onderwerp

¥Y'n=58 (%)

[11]
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41 x=-2

Vo ==2
vy=-1 @

421 6

v-intercept/qiEnit (0 ; 2)

v answer/antwoord (13

r=—(x+2-1

4272 0 (& 1 v equating to/stel gelvik aan 0
Cox+2
1= 6
x+2
x+2=6
x=4 v answer/antwoord
x-intercept/afsanit (4 ; 0) (2
43
I T
I I
|
| &
1 2
| \ v asymptotes/asimptote
: + -]|: - + _.__ﬂ_; v intercepts/qfsnitte
h - v’ shape/verm
I M
I 2
g |
T
|
I
(3)
4.4 y+1l=—(x+2) m=—1
Y= —v—3 v substitution of
i (—2:-1)
~+ answer
OR/OF (3)
Using general formula/Gebruik algemene formule:
v=—Ix+plt+g v formula/formule

v substitution of 7 and g
values/substitusie van p- en

y=—x-3 g-waardes
v answer/antwoord (3)
4.5 x =2 v answer (2

[13]
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QUESTION/FRAAG 5
5.1 0=g7 O =g
a=3 va-3 @
OR/OF
S =log, x
2=log, % .
2 2 Y9=a’
La=3
5.2 g(x)=37" " answer/antwoord
(1)
OR/OF
1y
glx)=| = ] v answer/antwoord
3 1
(1)
5.3 x=9 v answer/antwoord
(2)
OR/OF
FHx) =log, x
log, x=2
x=3"=9
=0 v answer/antwoord
(2
OR/OF
log, x=2
x=37
Sx=9 v'v" answer/antwoord
(2)
54 Yes/'Ja. For every v-value there is only one x such that/Fir | v+ Yes/Ja
elke v-waarde is daar slegs een x sodanig dat v = f(x). v" Reason/Rede (2
OR/OF
v Yes'Ja
YesiJa. f is a one-to-one relation/is 'n een-tot-een-relasie. ¥" Reason/Rede [_;]2)
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QUESTION/FRAAG 6
6.1 —3=x=2 v critical values/
kritiese waardes
v notation/notasie
2
62 fi yv=alx—x x—x,)

v=alx+3Wx—2)
—E8=a(l+3)¥1-2)
—&=—4a

2=a
y=2{x+3)x-2)
v=2x"+2x-12

b =2 andienr c=—12

OR/OF

12
V=gl x+—| +
y=dx+2] +g

U_Q[HL}Z -~ ®

2) 71 3 479
17 9

—E8=a 1—|—5 +g — —8=Za—|—q 2D

(1 —(2):8=4a
a=>2

25 25
—0-—=Z () =—22=--125
g 1 2) 5

1

~

ra

1y
yzz[x+—| —-12
2

4

;LJzE.[xJ +::a:+l]—12l
4 2

v=2x" -I—Zx-l—%—lll

v=2x"+2x-12

v v =alx+3)x—2)
" substitute/vervang (1 ; — 8)

via=2

b5 =2 and/en
vie=—12

v equation/vergelviing 1

v equation/vergelviing 2

vig=2

v substitution/substitusie

+h =2 and/en
v e=—12

Copyright reserved/ Eopiereg voorbehou
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F(x)=2ax+b

Aot

Sa=b

(—3:0):9a—3b+c=0

(D—(2): 4a=8

v equation/vergelviing 1

v equation/vergelyviing 2

Sa=2
“ va=2
= b=2
c=-—12 v h=2
ve=—12
)
63 b
x=——
2a
21 veo_L
22y 2 2
T :l —1-12 v substitution/substitusie
¥
:LJ_—]_E_
o1 1 - -
TP| —— : —12= v y-value/waarde
2 2
OR/OF E))]

Copyright reserved/ Eopiereg voorbehou
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v=20x"+x—6]

-~ 1\2
=2/ x+= | _6.25
S 2’/

.

el a) o1

+ method/metode

4 1 e
=2 x+—| —125
b 2
r 1 ~ vx-value'waarde
TP| _ 5 -—12.5 | v y-value/'waarde
. 3)
OR/OF
-3+2 1
x= =——
2 2
1 1 v method/metode
V= 2[— E] + 2[— ;] —12 v x-value/waarde
r=—12 l
2
c 1 ‘\
TP| -3 - 12,5}| v y-value/'waarde
e
(3)
OR/OF
fla)=y=2x"+2x-12
F(x)=4x+2
dx+2=0
435 ) v~ method/metode
x=—
1
x=——
2 " lue o
P - x-value/'waarde
v=2| 1 | +2 LB
2 N A 2
1 257 vyvalue'waarde (3)
TP ——- — ==
( 2 2
6.4 13
x= > v answer/i
(2
6.5 Fx)=4x+2 vy i=4x+2
m=f'(1)=4[1)+2 v subst. x=1
6 v answer/antwoord
(3)
[15]
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QUESTION/FRA4AG T
7.1.1 | R400=(44x12) v R400= (44 =12)
—R211200 ¥'R211200
2}
712 xluﬂ--]a_]l ¥ x =400
F= - v =528
[ 008} vi=%
400 [ 1+ = } -1 12
I~ 12 +" substitution into correct
= 0.08 formula/substitusie in
i_Z korrekre formule
=R1 943 524 42 v answer/antwoord
)
T3 Al-+)™] ¥ P =2000000
! 300 v i =300and/en i = 0.1
0.1y 12
-1+ 12 | " substituting into correct
2000000 = - formula/substitusie in
E korrekre formule
12
x=R18174.01 v answer/antwoord
4
OR/OF
~, 300 ™
o .
{ - / =
2000000{ 1+22 | = / P = 2000000
oo 12 ) 0.1 .01
— v 11 =300 and/en i = —
12 12
x=RI18174 01 v equating/stel gelvk
v answer/antwoord
4)
T2 Let Py and Pv be the populations of the two towns at the
beginning of 2010./Laat Py en Py die bevalkings wees
van die twee dorpe aan die begin van 2010.
v equating/stel gelvk
Ay = Ay v Ay = Py (1-0.08)°
P (1-0,08) =F (1+0,12)° v A, =P, (1+012)°
Py (1+0.12)°
P, (1-008)°
=£ v answer/antwoord 4
0,778 [15]
=18-1

3
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81 Flx+R=2(x+M*+4
=2x +4xh+ 2R +4
Flx+h — F()=2x"+4xh+2h* +4-2x" — 4

v 232 +dxh+ 2R + 4

= 4xh + 2h* v dxh+ 20
. 4xh+2K°
JSx) =£ggg—h
. h(4x+ 2R 2
— iy M2 ol X +2R)
h— }'1 sy }',i
= lim (4x + 2k)
h—=0
=4x v 4x (4)
821 _ 3.2 1
Fe0=3x% +5x v
1
L w
f{x:l'=—3x2+5x1 561
5 -= v =x?
Fx)=—6x+=x 2 2
2 (3)
822 1 2
p(x) =[—3+ 4x |
x A
1 8 5
=+ " +16x? s L. 8 2
] 2 —+—+16x
x x ) ) xt 2
=x% +8x7% +16x" vt L8 167
plx)=—6x" —16x7 +32x Vv answer/antwoord  (4)

OR/OF

PG = (7 +42)°

by making use of the chain rule:
P (xX)=20x" +4x)(3x* +4)
p(x)=—6x"" —16x— +32x

V¥ 2(x7 4+ 4x)
v (=3x7F + 4)
(4

831 | ' (x)=3x" —14x+14

¥ findingloy A (x) (1)

832 | AUByB: A (x)=0

3x° —14x+14=0
14,14 434

= 2(3)

=145 or 3,22

v derivative equal to/
afgeleide gelvk aan

v substitution into

correct formula/substitusie
in korrekte formule

+ x-value of x-waarde

van 1,45 (3)
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833 | ¥ —7x' +14x—8=(x—1(x* —6x+8) v (x—1)
={x-1)x-2)x—4) v x'—6x+8 _
v ix—2)x—4)
C(4:0) v coordinates of kodrdinate
var C )
OR/OF
x,>322
hA@y=(4F —7(4) +14(4)—-8=0 vix, >3.22
oy =4 v substitution of/

substitusie van 4
v =10
v ox, (4)

834 | B'(x)=3x" —14x+14
B (x)=6x—14
6x—14 <0

6x <14

7
Xl
3

k=t
3

v i () = 6x—14
v Ex—14<0

k=

Led | =1

3)
[22]
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QUESTION/VRAAG 9
91 xrth==6
6
6 v h=— )
h=—= b
TF
92 S =10(277% + 2nrh+ 4777 ) v 10027+ + 2k + 4707 )

— 10277k + 67 2

) v 20m rh+ 60 r?
— 207 #h+ 607 7 T wr
i - N L
—20x r[ [ . )+ 607 2 substitution/subsritusie
Tr
_607r? +220 @
¥
OR/OF
v"area of 10 spheres/
Area offvan 10 spheres/sfere = 10xdxag=e” =407 »t area van 10 sfere
Area offvan 10 cylinders/silinders =102 7»* + 277k | ¥ areaof 10 cylinders/
6 area varn 10 silinders
=102+  +2mr —) +" substitution/substitusie
Trs
=207 +120
¥
) - - 120 i . )
Total area’Totale area = 40xpr” + 2009 +— v simplification/vereen-
b .-
voudiging
_gorrt+ 120 @
¥
9.3 S =120mr —120F72 =0 v 120mr —12077
12 V=0
120mr ———=0
>
120m»* —120=0
N 120 v i 120
120m 1207
SFr= Ll =068 cm
T':i o rer)
answer/antwoord
“
9]
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______

1011 |d=5 vid=35
e=4 v’”g =4
=7 vf=17
4
1012 4 2 4 2
? | P(A and/en B and/en C) = — = = =
54 27 54 27
(1)
10.1 26 48 8 48 B8
PiA B oriaf C — v —=—
(& orlofBorlof O = 27 =3 54 9
(1)
101 2¢ 7 7
Plonlv/slegs C)= — g
(onlylslegs C) 54 54
(1)
10.1.2d | P(that a countrv uses exactly two methods/dar 'm land 17
presies twee metades gebruik) = ﬁ 17 54
54 54 (1)
1021 v rerianrwoord
P(selects Midnight as drama/fies Midnight as drama) = % answerannvoon )
1022 | Number of different selections of drama, romance and | v product/produk
comedvidanral verskillende beuses Ve drama, | + answer/antwoord (20
liefdesverhale en homedie =5 = 4 = 3= 60
1023 Piselect Last Hero and Laughing Dragon/kies Last Hero en | ¥ product/produik
. 1 1 1 v answer/antwoord
Laughing Dragon) = — = —=— )
5 3 15 <
OR/OF
P(select Last Hereo and Laughing Dragon/lies Last Hervo en ¥ product/produk
1x4%1 1 v~ answer/antwoord
Laughing Dragon)= ——— = — 2)
a0 15 [14]
TOTAL/TOTAAL.: 150
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QUESTION 1

1.1 Solve for x:
1.1.1 x'—x—-12=0
1.1.2 x(x+3)—1=0 (Leave your answer in simplest surd form.)
1113 x(4—-x)<0
1.1.4 *= a_:-:—{rl—_2 if a =888 888 888 888
1.2 Solve the following equations simultaneously:

y+7=2x and x’—xy+3)y° =15

1.3 Determine the range of the function y =x+ ,} , x#0 and x isreal.

QUESTION 2

2.1 Given the following quadratic sequence: —2:0:3;:;7:...
2.1.1 Write down the value of the next term of this sequence.
212 Determine an expression for the »” term of this sequence.
2.1.3 Which term of the sequence will be equal to 3227

Consider an arithmetic sequence which has the second term equal to 8 and the fifth
term equal to 10.

b
(¥

Z2:2.1 Determine the common difference of this sequence.

222 Write down the sum of the first 50 terms of this sequence, using sigma
notation.

223 Determine the sum of the first 50 terms of this sequence.

Copyright reserved Please turn over
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QUESTION 3

Chris bought a bonsai (miniature tree) at a nursery. When he bought the tree, its height was
130 mm. Thereafter the height of the tree increased, as shown below.

INCREASE IN HEIGHT OF THE TREE PER YEAR

During the first year During the second year During the third year
100 mm 70 mm 49 mm

3.1 Chris noted that the sequence of height increases, namely 100 ; 70 ; 49 ..., was
geometric. During which year will the height of the tree increase by approximately
11.76 mm?

3.2 Chris plots a graph to represent the height /(n) of the tree (in mm) » years after he
bought it. Determine a formula for #(n).

3.3 What height will the tree eventually reach?

QUESTION 4

Given: f(x)=2"*+1

4.1

4.2

43

4.4

Copyright reserved
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Determine the coordinates of the y-intercept of f.

Sketch the graph of ] clearly indicating ALL intercepts with the axes as well as any
asymptotes.

Calculate the average gradient of / between the points on the graph where x = -2
and x=1.

If Hx)=37(x), write down an equation of the asymptote of A.

4)

3)

3)
[10]

(1)

3)

(1)
(8]
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QUESTION 5

+d are sketched below.

The graphs of the functions f(x)=alx+ p) +¢g and g(x)=

xX+r

Both graphs cut the y-axis at —4. One of the points of intersection of the graphs is P(1 : —8),
which is also the turning point of /. The horizontal asymptote of g is y=-2.

X
ﬁL
y=-2

- SO OV | ¥ [N - SOU M R s s P e ries e - -

5:1 Calculate the values of a. p and 4.

5.2 Calculate the values of 4, » and 4.

53 Determine the value(s) of x in the interval x <1 for which g(x)= f(x).

5.4 Determine the value(s) of k for which f(x)=k has two, unequal positive roots.

5.5 Write down an equation for the axis of symmetry of g that has a negative gradient.

5.6 The point P is reflected in the line determined in QUESTION 5.5 to give the

point Q. Write down the coordinates of Q.
Copyright reserved Please turn over
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QUESTION 6
Given: f(x)= -}fxz* x<0
6.1 Determine the equation of ' inthe form £ '(x)=...

6.2 On the same system of axes, sketch the graphs of f and 7 '. Indicate clearly the
intercepts with the axes, as well as another point on the graph of each of f and f ',

6.3 Is 7' afunction? Give a reason for your answer.

QUESTION 7

7.1 Diane invests a lump sum of R5 000 in a savings account for exactly 2 vears.
The investment earns interest at 10% p.a., compounded quarterly.
7.1.1 Whalt is the quarterly interest rate for Diane's investment?
1.2 Calculate the amount in Diane's savings account at the end of the 2 years.
7.2 Motloi inherits R800 000. He invests all of his inheritance in a fund which earns

interest at a rate of 14% p.a., compounded monthly. At the end of each month he
withdraws R10 000 from the fund. His first withdrawal is exactly one month after his

initial investment.

7.2.1 How many withdrawals of R10 000 will Motloi be able to make from this
fund?

T2 Exactly four years after his initial investment Motloi decides to withdraw
all the remaining money in his account and to use it as a deposit towards a
house.

(a) What is the value of Motloi's deposit, to the nearest rand?

(b) Motloi's deposit is exactly 30% of the purchase price of the house.
What is the purchase price of the house. to the nearest rand?

Copyright reserved
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QUESTION 8
8.1 Determine f"(x) from first principles if f(x)=—x +4.
B.2 Determine the derivative of:
8.2.1 y=3x" +10x
B.2.2 f(x)= [-‘: = EI
A
8.3 Given: f(x)=2x" -23x* +80x—-84
8.3.1 Prove that (x—2) is a factor of f.
8.3.2 Hence, or otherwise, factorise f(x) fully.
8.3.3 Deetermine the x-coordinates of the turning points of .
834 Sketch the graph of 1, clearly labelling ALL turning points and intercepts
with the axes.
835 Determine the coordinates of the y-intercept of the tangent to f that has

QUESTION 9

a slope of 40 and touches f at a point where the x-coordinate is

an integer.

A soft drink can has a volume of 340 ecm’, a height of
A cm and a radius of » cm.

| h
9.1 Express h in terms of ». ,I
9.2 Show that the surface area of the can is given by A(r)=2zr" +680r".
9.3 Determine the radius of the can that will ensure that the surface area is a minimum.

Copyright reserved
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[8]




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE 50
Mathematics/P1 B DBE/Feb.—Mar. 2016
MNSC
QUESTION 10
10.1 Each passenger on a certain Banana Airways flight chose exactly one beverage from
tea, coffee or fruit juice. The results are shown in the table below.
MALE FEMALE TOTAL
Tea 20 40 60
Coffee b c 80
Fruit juice | e 20
TOTAL | 60 | 100 a
10.1.1 Write down the value of a. (1)
10.1.2 What is the probability that a randomly selected passenger is male? (2)
10.1.3 Given that the event of a passenger choosing coffee is independent of
being a male, calculate the value of b. (4)
10.2 A Banana Airways acroplane has 6 seats in each row.
10.2.1 How many possible arrangements are there for 6 people to sit in a row of
6 seats? 2)
10.2.2 Xoliswa. Anees and 4 other passengers sit in a certain row on a Banana
Airways flight. In how many different ways can these 6 passengers be
seated if Xoliswa and Anees must sit next to each other? (2)
10.2.3 Mary and 5 other passengers are to be seated in a certain row. If seats are
allocated at random, what is the probability that Mary will sit at the end of
the row? (4}

[15]

TOTAL: 150
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MNEC/NES — Memorandom

NOTE:

¢ Ifacandidate answers a question TWICE, only mark the FIRST attempt.
¢ Consistent accuracy applies in ALL aspects of the marking memorandum.

LET WEL:

EXAM—MATE

o Indien m kandidaat 'm vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
. Volgehoue aliuraatheid is op ALLE aspelite van die memorandum van toepassing.

QUESTION/FR44G 1

1.1.1 x—x—12=0
(x—4)x+3)=0

x=4 or x=-3
OR/OF
x —x—-12=0
_—5i-..'52—4ac
= 2a
_—h= m'r{—l}i —4(1(-12)
2(1)
=4 or -3

v factors
v v answers

(3)
+" substitution
into formula
¥ v answers

(3)

1.1.2 xfx+3)—-1=0
X +3x—1=0

—b+4B* —dac

v standard form

xX =
2a
_—3%437 4D v’substitution
2(1y into correct
formula
—3+4/13 v
o =NIS answer
2 (3)
1.1.3 xd—x)<0 /’\
x=<Dorx=4 - - vx<0
F’J :I‘{\ v o=
OR/OF vor
(3)
+
x(4—x)<0 — vx=0
D 0 v x4
xlx—4)=0 4 OR/OF v or
x=0Dorx>=4 3)
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EXAM—MATE

B a’+a-2
 oa-1
_la+2)a-1)
- a—1

=a+2

= 888888 588 890

via+2Na-1)

v answer (check
ten eights
written)/fien
agtstes gesiovf
(2)

12

x? —xy 43T =15
substitute (1) 11 (2) -
xt—x(2x—T7)+32x—7) =15
x? —2x? + Tx+3(4x? —28x+49)=15
x* =2x? + Tx+12x? —84x+147-15=0
11x? —77x+132=0
x2 —Tx+12=10
(x—Nx—4=0

x=3 or
y=2(3)-7
y=-1
OR/OF
v+7=2x
v+ 7
2
x —:qu+3y2 =15 ...
substitute (1)1 (2) :
- T ) .
| _}—l—?} v+ |_}'+3,'L" —15
2 L2 )
vi+14yv+49 3P4+ T7y s e
— +3v° =15
4 2
Vv 14y +49-23° —14y+12y7 —60=0
112 —-11=0
vi—-1=0
-Dy+1)=0
_:L-':_l
—1+7
xr =
2
xr=3

x=4
y=2(4H -7

_:L-':l

v p=2x-7

+" substitution

v standard form
v factorisation

v x-values

¥ y-values

()

v substitution

v standard form
v factorisation

v yovalues

v x—values

()
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1.3 1
y=x+—
x
p=x"+1
. - vxt—xy+1=0
x—xy+1=0
Since x 1s real, this equation has real roots./Omdar x reéel is, het die v A=0
vergelvking redle wortels.
=420 ¥ factors
(y=2Ny+2)=0
+ - +
—_—
L\ ) OR/ -2 2
_2 -
U OF vy=-2
V=2
y=-2 or yx2 (6)
[23]
QUESTION/FRA4AG 2
211 —\2\«/ D\//3 \/? o 12
> S 3\/ ! v
1 1 1
The next term of the sequence 1z 12 /Die volgende term in die vy v answer
is I2. (1)
212 | 2a=1
1
a =3 v value of a
3a+b6=T, -1 ]
717 1-'"3(—)+ bh=2
I=|+b6=2 2
2
h_ 1
T v value of b
a+b+e=1T
1 1
P S —
%+%+c:—2 Styte="2
c=-—3
1 . 1 v
I =—wn +—n—3 value of ¢
2 (5)
OR/OF
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2a=1

1

a=—
2

T —an" +bn+c

n

—2= l-I—.Er+r::_2"]
2
E:'+|::'=—E ......................... line 1
2
0=2+2b+c T}
2b+e==2 e ine 2
line 2 — line 1:
1
b=—
2
substitute in line 1 or substitute 1n line 2
3 s
—+|::=—i 2[l}+c=—2
2 2
c=—3
Y =ln2 +ln—3
2 2
OR/OF

T, =T, +(n—1)d, +qu

z

2+ m—-D(2) +

(n—1)(rn—2)
fﬂ)

—242n—2+(n? —3n+2}(%}

T S S . B
2 2

=ln:1 +ln—3
2 2
OR/OF
2a=1
1
a=—
2
B3a+b=T, -1
I
3| l]+.a=2
L2
-1
2
T,=c=-3
1 -
T, =—n +—n—3
2
OR/OF

v value of a

f—z:%+b+c

A

v 0=2+2b+c

v value of &

+ value of ¢

(&)

v formula
+ substitution

+ value of a
vralue of &
v value of ¢

&)

v'ralue of a

~”3(%}+b =2

vvalue of &

v T,=c
+ value of ¢

5)
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EXAM—MATE

DBEE/Feb.—Mar /Feb —\drt

Since Tz =0_lz2—2) is a factor of T},
T —an® +bu+c

A

=aln—20n-k)
IT=-2=all-2)1-k)
—2=—all—-k)
2
a=—
1-k
T,=3=al3-2)3-k)
3=al3—k)
3
a=——
3—-k
2 _ 3
1-& 3-—-k
2(3—k)=3(1—k)
6—2k=3-3k
k=-3
1
a=—
2
1
T, :E{M—EIH+3;I
:ln‘ +ln—3
2 2

VT =aln-2)n-k)

v —2=all-2)1-k)

v 3=al3-2)3-k)

v value of &

v value of a

213

lnl +ln—3 =322
2 2

n +n—6=644

n +n—650=0
—11Lﬁ|r'12 —4(1)650)
2
n=25% or n=-—26

The 25 term has a value of 322 /Die 25 term se waarde is 322

=

OR/OF

1L, 35_3m
2 2

n +n—6=644
n +n—650=0
(m—25)n+26)=0

n=25 or n=—-26
The 25 term has a value of 322_/Die 25°° term se waarde is 322,

OR/OF

v standard form

+ substitution into
quadratic formula

v answer
(4
vl s
2 2
v standard form
v factors
v answer
)
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EXAM—MATE

DBE/Feb.—Mar /Feb —\dri

1, o
lnl +ln—3=322 ""KE.-:-+2n—:=:2z_
2 2
1 — J—
¥ .+M 6 =644 v (2+3)n2)
(m+3)n—2)=23%28 e
n—2=23
n=2>5
v answer
“H
221 T; - a+d==8 v iag+d =8
v —
T,: a+4d=10 a+4d =10
TL-T,: 3d=2
2
d "3 v answer
3)
222 | §,=1, -4
_ g_é
22 vr =22
~ 3 3
T, —a+ln-1d
L2 g2
3 3
¥
= 20 v answer
5 ?22 2 )
S_:_ = et o _1 —
50 Ek 3 '[?3 ]'3 |
OR/OF
32w+ 20
5= $(229)
a=l {2)
2273
S, :g[2a+[_n—1}d]
30 227 + correct substitution
Sy =—| 2 — |+I[5D—1 into correct formula
* =213 ) 3
3550 v ¥ answer
-3 3)
[18]
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MATHENATICS
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MNEC/NES — Memorandum

EXAM—MATE

DBE/Feb.—Mar /Feb —\dri

31

70

=

100
_7
10

_ a1
I, =ar

7 n—1
11,76 = 1{]{][—]
10

7T 1176
10/ 100
n—1=1log, (ﬂj
217100
n—1==6
n="7
During the 7% vear/In die 7 jaar

OR/OF
70
rF=—
100
7
10
T, = ar™™
11,76 =100(0,7 )"
e _1176
100
=01176

(r—1)log0.7 =1og 01176
1— log0 1176

v value of

+ substitution in
formula for T,

v use of logarithms

+ answer

C)

v value of

+ substitution in
formula for T

v use of logarithms

100(1—(0.7)")
1-0.7
100(1—(0,7)" )
03

=130+

=130+

log0.7
n—1==a6
n=7 + answer
During the 7% vear/In die 7 jaar ()
32 Aln)=130+(100+ 70+ 49+ _to »n terms) ?30

100+ 70+ 49+ to mterms

+ answer

3
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33 Eventual ]::ngaght of the tree/Uiteindelibe hoogte varn die boom 130 + 100
=130+ 1-0.7
1-0.7
1390 + answer
=46333 mm OR Tﬂl‘tﬂ (3)
[10]
QUESTION/FR4A4AG 4
41 (0 -2) ¥ answer
(1)
42
[
v shape
v (0, 2)
(0:2)
y=1 - - + asymptote
x
| 3)
4.3 Ffl—=2)=>5 v Fl—2)1=5
P v f1)=2
fl1)=2 H_E () 5
. Fl)—Fi—=2)
Average gradient = ~————~— -
e 1-(-2)
3 .
=-5
_2
3
7 v answer
T 6 (3)
4.4 Since the asymptote of 7 1s 1 =1.
the asvmptote of hfx] =3 f(x) will be yv=3.
e "
Omdat die asimptoot vanf v=1 is, answer (1)
sal die asimptoot van h(x)=3f(x) ¥ =3 wees. [S]
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NSC/NES — Memorandum
QUESTION/FRAAG S
5.1 y=alx+p) +g
Turning point (1 ;—EJZ;V:G(I—I_}: —8 v U\::alix—l}lz _g
Substitute (0 : —4) - —4 = a(0—1)* — 8 ¥ substitute (0:—4)
—4=g—8
a=4 p=-1 g=-8 va=4
2 +" p and g values
52 Asymptote is y=—2 d=-2 v d=-2
Substitute (1; —8§):
— _— k —
1+
k=—6(1+#) v k=—6—6r
k=—6-6rF_ . . ... line 1
Substitute (0; —4):
k
—4=—=2
"
k__5
" v o k=-2r
k=—2r ... . line2
Equating lines 1 and 2: v —6—6r =2
—6—6r =2
—4r =6
3 +" value of »
F=—=
2
Substituting into line 2 or line 1:
[ 3 "3
k=(-2]-=|=3 k=—6-6 -2 |=3 ¥ value of k
2 L2 (6)
53 glx)= filx) v 0=x
S 0=x=1 v x=1
(2)
54 The line v = & must pass through f twice on the positive side of
the x-axis /Die lvn v = k moet twee keer dewr f aan die positiewe v —8<k
kant van die x-as smy. vik<—d
—8<k<—4 (@)

Copyright reserved/ Eopiereg voorbehou
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55 y=—x+c v yv=—x+c¢
Substitute the intersection point of the asyvmptotes, 1.e. (% — 2}:
\ 2
3
Vervang die srvpunt van die asimptote, m.a.w. (—% — 2] : v -2= ) e
. A
—2:—§+c
2
o= 1 + answer
2 3)
1
y=-x——
2
OR/OF
v =—x is translated %units right and 2 units down/’
i v";.,: - —x
v =—x transleer Y eenhede na regs en 2 eenhede na onder = . N
S v yerfaD)2
y=o{x-2)-2 =
2, v answer
1 3)
V=—Xx——
- 2
5.6 Bv symmetry
3 3 )
Q=|—+8-2-24+—-1 15
2 2 ) v o x=—
15 3 2
2° 2 viy=—=
2
(2)
[19]
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EXAM—MATE

QUESTION/FRAAG 6
6.1 1,
F: owv= i
-1 1 2 R -
i x= Z_:I.r +interchanging x and
. ¥
yo=dx v vt =4dx
V= Tafdx
F ) = —4/4x OR/OF Flx)=-2x
+ answer
3)
6.2
+'both graphs pass
through (0 ; 0)

-

+ shape for both

+ one additional

point on both graphs

3)
63 Yes. No value of x in the domain of f' maps onto more than one | v ves
w-value. + reason
Ja. Geen waarde van x in die definisieversameling va?if'l (2]
assosiegr met meear ds een y-waarde nie.
OR/OF
Yes. One to one function. /Ja. Een-rot-cen-funiksie. +yes
v reason
OR/OF )
Yes. Vertical line test holds /Ja. Die vertikale hmrtoets werk
v yves
v reason
(2)

[8]
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EXAM—MATE
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QUESTION/FRAAG 7
7.1.1 | Quarterly interest rate/Ewartaallifse remtekoers
_10%
4
— 2 50 v answer
) 1)
112 1 4= P(1+i)"
24 vn=8
= 5001}[1 + EJ v R
= 100 SMULHWJ
— R6092.01 ¥ answer
(3)
721 P = x|1—(1_+-:j‘“|
i
014
' ﬂ 14-\—ﬂ 'V’f =
10000/ 1—| 1+ | 12
W 12 + substitute into
800000 = 014 present value formula
12
800000 014 (o014
—_—x——=1- | 1+—— |
10 000 12 \ 12
4" . v
1+ 014 | _1_ 800 000 y 0.14 [, oaey" 800000014
12 ) 10 000 12 LTz T oo 1z
014
S00000 = —
log|1— 12
10000 + use of logs
—n=
0140
10g| 1+—
\ 12 A
n= 2334699962
Motlol can make 233 withdrawals of R10 000 /Morloi foan 233
anttrekkings van RI0 000 maak. v'233 s
722
(a) 0.147* v 711 = 48 in both formulze
10000 | 1+ | -1 0.14
0.147* 1z ) v j = —— in both formulas
A-F, =E800000 1+ — — 12
. 12 0.14 +" substitution into
12 both formulae
=1 396 005 54 — 638 377,36
=—R757428 v answer
(4)
OR/OF
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_x 1-(1+:)™"

¥ =_—18546996

P
v i w24
- ~, —185,4699962... 12
10000[1—| 1+%| } v _
_ - - 1c|u-::uu[1—|f1+ Di124 [ ]
0.14 T
12 12
- + answer
=R757428
(4)
7.2.2 | Let the purchase price of the house be y./Laar die koopprys van
(b) die huis v wees.
T3T 428 _ 200,
¥
757 428 =03y
757 428
V= —
- 03 ¥ answer
=R2 524 760 (1
OR/OF
Let the purchase price of the house be v./Laar die koepprys van
die huis v wees.
- + answer
=R2 524 760 (1)
[14]

____________
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DEE/Feb.—Nar /Feb —Afrt.

81

flx+h) =—(x+h)1 +4=—(x"+2xh+h)+4
=—x'—2xh—h'+4
Flx+h)— f(x)=2xh— i

fr(x) = lim f{x_'_h)_f(x)
k

. = 2xh-W
= lim
A0 R
Ly BV
i P22 1)
A—0 _h

=lim(—2x—h)
=—2x

OR/OF

£ = i LEE =S G

—(x+ )P +4—(—x* +4)

v finding £(x + k)
v —2xh—k*

v formula

v factorisation

v answer

&)

v formula

= lim
Rl h
=lﬁn—x2—2m—h3+4+x3—4 v finding F(x+ k)
sl h
zh_m—zx;z—;z? v —2xh—h’
h—0 R
. Al—2x—m))
= £LE}% v factorisation
=lim(— 2x— i)
sl
I T v answer
(3)
8.2.1 v=3x" +10x P
s 6x
% =fx+10 ¥ 10
(2)
822 I 332
Fe=[x-2]
. x ) ) 9
9 v xt—6B+ 7
=x" —6+—7 x
x
=x?—6+9x7" v Gy
Fix)=2x—18x" v 2x —18x7
3)
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831 F(2)=2(2) —23(2)" +80(2)—84 v substitution of 2
—0 mnto
- v alue of 0
CoAx—2)1s a factor (2)
832 | Ff(x)=2x"—23x" +80x—84 )
. . | v 2x® —19x+ 42
=(x—2)2x" —19x+ 42 . h
fﬁr 1%; 7 ) 6) " Y (e=2)2x—7x-6)
=lx—2)2x—7lx— 2)
833 F(x) =6x" —46x+80 ¥ (X} =6x" — 46x + 80
67 —46x+80 =0 v flx)=0
3x* —23x+40=0
(3x—8)x—5)=0 v factors
8
x= 3 or x=35 v x-values
(4)
834
‘l.:r'
—— 6" 3
2 \\\___’__/ .
3.5 v x-intercepts
v y-intercept
v shape
-84
f
(3)
B35 | 6x* —46x+ 80 =40 v 6x° —46x + 80 =40
6x —46x+40=0
3x? —23x+20=0
(3x—20)x—1)=0 v factors
x=— or x=1 vx =1
But x must be an integer, so x =1 at the point where tangent
touches f/x moet heelgetal wees so x = I by punt waar die
raalkhn fraak: v y-value
y=F(1) =200 —23(1)" +80(1) —84 =25
v —25=40(1)+¢
y=mx+c v answer
—25=40(0) +¢
—B5=c¢
0 6n) (6)
(0:—65) [27]
Copvright reserved/ Kopiereg voorbehou Pleaze turn over/Blaai om asseblief
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QUESTION/FRAAG 9

EXAM—MATE

DBE/Feb.—Mar./Feb —Adrr.

9.1 340 =xrh

+ substitution into
wvolume formula

k= 34{1 v answer
Tr (2)
9.2 A=2xr +2xrh v formula
I R
=2xr’ +27 r| 34{: ¥ substitution of i
\ TET
=27 +680F7 (2)
9.3 Alr)=2nr? + 68077
' -2 ‘/4.-'7'}"
A I[r]=41tr:680r v — 6805
dnmyr— 680" =0
amr = 880
2
680
3 GB0 ol =
- 4w
47
F=3 @ cm or 3, 78cm v answer
47 ()
[8]
QUESTION/VRAAG 10
10.1.1 | 160 v answer
(1)
10.1.2 60 v 60
PM)y=——
(M) 160
_3
8 v answer
=0375 (2)
1013 P Male) = P(Caffee) = P(Male and Caffes) v formula
P Marnlik) = P(Eoffie) = P( Manlik en Kaffie) 20
Ex BO b ‘/E
8 180 160 b
3 b Y g
= == 160
s 160
165 = 480
b =30 v answer
()
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1021 | sl vl
=0x5xd=xF=x2xl
=720 ¥ answer
2)
1022 | number of ways Xoliswa sits next to Anees/
getal maniere waarop Xoliswa langs Arnees sit
v 52
=502 P
answer
= 240
(2
OR/OF
Fegard Xoliswa and Anees as a single entity/Beskou Xoliswa en Anees as
een v 51+ 51
Number of ways in which 5 passengers can be arranged = 5!
Getal maniere waarop 5 passasiers gerangshik kan word = 5
So 3! different arrangements for XA and 5! different arrangements for v answer
A
So 5! verskillende rangskilikings vir X4 en 5! verskillende rangskikkings
vir AX
] ) 2)
number of wavs Xoliswa sits next to Anees
getal maniere waarop Xoliswa langs Anees sit
=502
= 240
1023 number of ways Mary is at an end of the row on the left =1 5!
number of ways Mary 1s at an end of the row on the right = 55«1 ;ED;I}_IL(‘&HS
total number of arrangemenis = 6 | vE | ways
. _ i _5.'><1+1><5! v'/sett]-_ﬂgup
P{Mary is at an end of the row ) = BT probability
1
== v answer
3
getal maniere waarop Marv aan die eindevandiery linksis =1= 5! (4)
getal maniere waarap Mary aan die eindevan dievvregsis = 51x1
totale getal rangskiliangs =6
Shx1l+1=5!
PlMary is aan einde van die rv) = ><6—|><
1
=3 [15]
TOTAL/TOT44L: | 150
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QUESTION 1

1.1 Solve for x:
1.1.1 (x=3Kx+1)=0 (2)
1.1.2 Jx* =512 3)
1515 x(x-4)<0 (2)
1.2 Given: f(x)=x>—-5x+2
1.2.1 Solve for x if f(x)=0 (3)
1.2.2 For which values of ¢ will f(x)=c¢ have no real roots? (4)
1.3 Solve for x and y:
x=2y+2
x*-2xy+3y* =4 (6)
3 ; i i 6
1.4 Calculate the maximum value of S if S=— : >
x*+2 (2)
122]
QUESTION 2
Given the geometric sequence: — ‘li b=
2:1 Calculate the possible values of b. 3)
2.2 If 6= —:lg calculate the 19" term (7,,) of the sequence. (3)
23 If b= ; write the sum of the first 20 positive terms of the sequence in sigma
notation. (4)
2.4 Is the geometric series formed in QUESTION 2.3 convergent? Give reasons for your
answer. (2)
[12]
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QUESTION 3
3.1 6 :6 ;9 ;15 ; ... are the first four terms of a quadratic number pattern.
3.1.1 Write down the value of the fifth term (T;) of the pattern. (1)
3.1.2 Determine a formula to represent the general term of the pattern. (4
3.1.3 Which term of the pattern has a value of 3 2497 (4)
3.2 Determine the value(s) of x in the interval x [(X;90°] for which the sequence
—1;: 2sin3x ; 5 ;... will be arithmetic. (4)
[13]
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QUESTION 4

~
<

The sketch below shows the graphs of f(x)=log. x and g(x)= +1.

e T and U are the x-intercepts of g and f respectively.
e The line y = x intersects the asymptotes of g at R, and the graph of g at V.

4.1 Write down the coordinates of U.

4.2 Write down the equations of the asymptotes of g.

4.3 Determine the coordinates of T.

4.4 Write down the equation of 4, the reflection of f in the line y = x, in the form
Y= ..

4.5 Write down the equation of the asymptote of /{x —3).

4.6 Calculate the coordinates of V.

4.7 Determine the coordinates of T’ the point which is symmetrical to T about the
point R.

Copyright reserved Please turn over
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QUESTION 5
5.1 The sketch below shows the graphs of f(x)=x"-2x-3 and g(x)=x-3.

e A and B are the x-intercepts of /.

e The graphs of f and g intersectat C and B.

D is the turing point of f.

Ar)"
g
p
»
O B
D

5.1.1 Determine the coordinates of C.

5.1.2 Calculate the length of AB.

5.1.3 Determine the coordinates of D.

5.1.4 Calculate the average gradient of f between C and D.

5.1.5 Calculate the size of OCB

5.1.6 Determine the values of & for which f(x)=4 will have two unequal

positive real roots.

517 For which values of x will f’(x)./"(x) >0?

5.2 The graph of a parabola f has x-intercepts at x =1 and x = 5. g(x)=4 is

a tangent to f at P, the turning point of f. Sketch the graph of f, clearly showing
the intercepts with the axes and the coordinates of the turning point.

Copyright reserved Please tum over
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6.1

QUESTION 7

7.1

7.2

73
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On the 2™ day of January 2015 a company bought a new printer for R150 000.

e The value of the printer decreases by 20% annually on the reducing-balance

method.
e  When the book value of the printer is R49 152, the company will replace the

printer.

6.1.1

6.1.2

6.1.

)

Calculate the book value of the printer on the 2™ day of January 2017.

At the beginning of which year will the company have to replace the
printer? Show ALL calculations.

The cost of a similar printer will be R280 000 at the beginning of 2020.
The company will use the R49 152 that it will receive from the sale of the
old printer to cover some of the costs of replacing the printer. The
company set up a sinking fund to cover the balance. The fund pays
interest at 8.5% per annum. compounded quarterly. The first deposit was
made on 2 April 2015 and every three months thereafter until
2 January 2020. Calculate the amount that should be deposited every three
months to have enough money to replace the printer on 2 January 2020.

Lerato wishes to apply for a home loan. The bank charges interest at 11% per annum,
compounded monthly. She can afford a monthly instalment of R9 000 and wants to
repay the loan over a period of 15 years. She will make the first monthly repayment
one month after the loan is granted. Calculate. to the nearest thousand rand. the
maximum amount that Lerato can borrow from the bank.

Determine f'(x) from first principles if f(x)=x"-5.

Determine the derivative of: g(x) = 5x% - =
=

Given: A(x)=ax’, x> 0.
Determine the value of « ifitis given that /& '(8)= 4'(4).

Please turn over
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QUESTION 8§

Given: fi(x)= 2x* —5x* + 4x

8.1 Calculate the coordinates of the turning points of the graph of f.

8.2 Prove that the equation 2x* —5x* +4x =0 has only one real root.

8.3 Sket_ch thv.? graph of f clearly indicating the intercepts with the axes and the
turning points.

8.4 For which values of x will the graph of f be concave up?

QUESTION 9

A piece of wire 6 metres long is cut into two pieces. One piece, x metres long. is bent to form
a square ABCD. The other piece is bent into a U-shape so that it forms a rectangle BEFC
when placed next to the square, as shown in the diagram below.

A B E

D C F

Calculate the value of x for which the sum of the areas enclosed by the wire will be
a maximum.

Please tum over
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QUESTION 10
10.1 The events S and T are independent.
e P(S and T]=é
1
- PiS)=—
)=
10.1.1 Calculate P(T).
10.1.2 Hence, calculate P(S or T).
10.2 A FIVE-digit code is created from the digits 2 ; 3 ; 5 ; 7 ; 9.

How many different codes can be created if:

10.2.1 Repetition of digits is NOT allowed in the code
10.2.2 Repetition of digits IS allowed in the code
10.3 A group of 3 South Africans, 2 Australians and 2 Englishmen are staying at the same

hotel while on holiday. Each person has his/her own room and the rooms are next to
each other in a straight corridor.

If the rooms are allocated at random, determine the probability that the 2 Australians
will have adjacent rooms and the 2 Englishmen will also have adjacent rooms.

QUESTION 11

The success rate of the Fana soccer team depends on a number of factors. The fitness of
the players is one of the factors that influence the outcome of a match.

=  The probability that all the players are fit for the next match is 70%
If all the players are fit to play the next match, the probability of winning the next match
is 85%

o [f there are players that are not fit to play the next match, the probability of winning the
match is 35%

Based on fitness alone, calculate the probability that the Fana soccer team will win the next
match.

TOTAL:
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121 | x*—5x+2=0
- v subst correct
L SE4(=5)F —4(1)(2) formmla
- 2(1)
L_3ENT
2 v answer
x=D=44 or x=4=56 fansu,‘ej
(3)
OR
x'—5x+2=0
x*—5x=-2
=2 552 2
x —5x+[—%| =—2+[—i| v |fx_E\ _
) J / 2 4
[ _5]‘ 17
2 4
x:5+\|"’ﬁ or xzs—\l{ﬁ v answer
2 2 v answer
x=044 or x =456 (3)
122 f(x:] =x1—5x+2
X' —5x+2=c¢
1t —5x+2-¢=0 v standard form
2
b —4ac <0 v B —dac <0
{_5]1_4{112_5]{0 + substiution
25—-8+4¢c<0
de < —-17
17
{7{—: v answer
&)
13 x=2v+2
2 , 2 _
x Ex}q+3,v =4 ) v substiution
(2y+2) —232y+2)+31° =4 v simplification
4_}:2 +g_],1+4—4_];‘2 —4_]:'+3_}52=4
v standard form
37 +4y=0 v factors
y(3y+4)=0
4
£ ¥ oDy =——
y:ﬂ or },i:—i Y D’y 3
3
r=2 x=—£ v x-values (ca on
3 both x-values)
(&)
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o If a candidate answers a question TWICE, only mark the FIRST attenypt.
* (Conssstent Accuracy apphes m all aspects of the marking memorandum

LET WEL:

o Indien 'n kandidaat 'mn viaag TWEE keer beantwoord, merk slegs die EERSTE poging.
o Polgehoue akkuraatheid is DEURGAANS op ALLE aspekre van die memorandiom van

toepassing.

QUESTION/FRAAG 1

111 (x—3Nx+D=0 " answer
" answer
x=3o0r x=-1
(2)
1.1.2 Jxt =512 .
xI =512 v
“\3 2
ERF .2 e
[1'3 =1EE'J]—T v’[‘?‘ }‘
) x =64 " answer
(3)
OFR
JxP =512 » e both
squar 0
x* =262144 Sﬁes e
3 — gls v oyt — 18
x=2°
x =64 " answer
(3)
113 x(x—4) <0
L J + — +
OR /
0 \_/ﬁ OF ° 4
0<x<4 OR/OF xe(0;4) v critical values
R v mequality or
mterval
(2)
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OR / OF
x=2y+2

1
y==—x-—1

2

x—x* +21+3[%12 —x+1]=4

2x+%x2 —3x+3=4

3x7 —4x—4=0
(3x+2)x—2)=0

+" gubstihition

~" smmplification

+ standard form
+ factors

2 v x=2:x=— 2
x=2 or x=—— 3
3
v=0 y= _3 v y-valies (ca on
3 both y-vahles)
(6)
3]
1.4 =—
x4+ 2
For S to be a mazxamum  the denommator needs to be at a o
P " MNmwmum  of
Fir 8 om ‘n maksimum waarde fe hé, moet die deler 'n minimum x+2 s 2
waarde i
Minimum of x* +2 is 2
) 6
Maximum of § = —
x + 2 {3
_6 @)
2
=3
[22]
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21 Forgaomﬁi;ic:
—— b =1
47" w2 __1
1 _1 b
1T ;
4
| 1
b =~ v =L
—+ 1
b_tZ o E:,:_E
3
OR (3)
1) =
b==% [——_,(—1] J&:i“_ﬂ(—l}
. i N
b=*4— vyl
2 2
v ,_=;.=_%
3)
22 1 1 1
4727 T
r==2 Vr=-2
T, = ar'®
19 —
17 " + subst. mto correct
=[—;J(—2) formmla
[ 2187
=|-=
2" )
S v —635536 / 215
= —65536 (32
OR / OF
i"ig =ar15
_ _l‘\|(_2)18 W=7
4} + subst. mto correct
(=22 ]’215} formmla
— 98 v'—65536 / —2'°
= —65536 (32
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23 The series 1s: —l;l;—lgl;—d-;ﬂ; ________
4 2
The new posiitve term series: l 2.8 ;0 32 ; 1
2 Wog==
_________ 2
1 v =4
a=— =4
20 fl . 20 19
1 el v or
>3 )@ Z "X
A=l Mo S
OR/OF + correct formmla
4
LA Y
Z[— (4
o2 etc.
24 Mo, the series 15 not convergent / Nee, die reeks bonvergeer + no
Mie
=4 and for comvergence —1 <r<1
=4 en vir korvergering —1 <r<1 + reason
2)
[12]
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311 [ 24 v 24 (1)
3.1.2
0 (i) 9 15
0 3 (i)
3 3
v _ 3
2a=3 3a+b=0 a+b+c=6 =5
ﬂ':é g;.=_3 e=0 ,fg;.:_g
2 2 2
V’ :9
Tn—gn —En+9 “ 3 9
VT, ==—n" ——n+9
2 2
OR/OF (4)
_ (rn—1)(n—2)d, v formmla
T, =T, +i{n—1)d, + > v substitation
=6+ (n—1(0y+ LD = 2G)
2 + simplifiing
n2—3n+2f3] HpyIne
=6+—m—| =
1 L2
=6+EP‘E2—EP‘E+3 3 .
2 2 v T, =—n ——n+9
30— 2o :
=—Mn —H &
5 5 )
313 [ 3 , o9
EH —§H+9=3249 V"E.-quahng al
3n? —9n+ 18 = 6498 term to 3249
3nt —9n—6480=0
t —3n—2160=0 v standard form
(m+45)n—48)=0 v factors
n=—45 aF n=48 v m=—45 or n=48
4
32 —1:2sm3x ;5. ...
Jsin3x+1=5—2sin3x v 2zin3xr+1=3— 2sin3x
451-_n3x=4 o sin3x=1
sm3xr=1 v 3x=90°
3x =90 L x=30°
x=30° €Y)
[13]
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41 Ul 0) v (1:0)
(L
42 xrx=1 v x=1
y=1 v v=1 (2)
43
——*+1=0 v y=0
2=—x+1
x=-1 ¥ x=-1
T(-1:0) (2
4.4 Flxl=log:x
h: x=log. v ¥ change x and v
v=35 ¥ =57 (2)
35 =0 v answer
_ (L
4.6 V(VZ +1:42 +1) w2 +1
VI(2.41:2.41) w241
OR / OF @
NI P T
x—x=2+x-1
x'—2x—-1=0
= 2+ . f4—401)-1) + subs mto correct
formmala
2+4/8
)
=2ifﬁ vx=A2+1
211:{5 v’_}J:'-.I'IE+1
Vi++2 1 1+42) @
OR /OF
¥ — =ﬁ \/x—l=%
{.‘:c:—l_‘.l2 =2 v [x—1]1=2
x=1%+2 v x=42+1
V1++4/2 11+42) v y=+2+1
@
4.7 T'(3:2) v x=3
v oy=2 (2)
[14]
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EXAM—MATE

511 |C0;:-3) ~ C(0 ;-3
(1)
512 flx)=x'—2x-3 v &
(x=3)x+1)=0 ctors
" x-value
=—1 =3
-;.B= 3 _DE_T:, v other x-vahie
AB =4 umits v answer
&2
513 x=i_ or 2x—-2=0 or x=_1+3
2(1) 2
=1
y=I(1y—-2(1)-3
=—1
D(1:—4) v v value
(2)
514 | C0;:-3) INI.—4)
Average gradient /! Gemiddelde gradient
_—4+3 —-3+4 o 43 o —St4
1-0 0-1 1-0 0-1
=—1 v —1
(2)
515|0C=0B=373 + equal lengths
OCB= 45° isosceles right angled triangle v 452
Gelvkbenige reghoekige drichoek (2
OR / OF
tan O =m_
s = v tan G =1
tan 5 =1
£ =457 v’ 45°
OBC = 45° (2
OCB = 45°
516 ~4<k<-3 OR (—4: -3) v—4
v -3
+" notation
(3)
S1T[ /() /7(x) =0
(2x—2).2=0 viix—2
x—2) v
2x—-2>=0
x=>1 v x=1 (3)

Copvright reserved/ Kopieragvoorbahou

Pleaze turm over' Blaai om assebliaf

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

____________




2024 IGNITE_FUNZA EDUSOL

MATHENATICS

MMathematics P11/ Wiskunde 1 10

NECNES — Memorandum

EXAM—MATE

DBEFeb —Mar./ Feb —Mri. 2017

532 i
. TP
(3:4)
v x=3
_ : 1
a4 G- v x — mtercepts
v y-mtercept
+" sha
;=33 pe
/ =)
F(x)=alx-1)x—3)
4=al3-1)3-5)
4=—4da
a=-—1
flx)=—x" +6x—5
[22]
QUESTION/VRAAG 6
6.1.1 | A —150000(1-02) ::T;o%oo' .
m correct formmula
=R96 000 v 96 000 3)
6.1.2 | 150000(1—0.2)" =49152 v 150000(1—0.2)" = 49152
(0.8 = 2222
3125
1024
nlog(0.8)=log —— v 1024
gllls, logl0.8)=log——
3125 nlog(0.8) 23125
1= 5 w =25
The machme will need to be replaced at the begmming
of 2020/ Masiien moet aan die begin van 2020 v 2020

vervang word

OR /OF

150 000(1—0,2)" = 49152
1024

(0.8) =
3125
n=logg, 1024
T 3125
n=>3
The machme will need to be replaced at the begmming
of 2020/ Masjien moet aan die begin van 2020

vervang word

(4

~+ 150000(1—-0,2)" =49152

1024

(H:].O —
S0s 3105

v =3

v 2020

4
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6.1.3 R280 000 —R49 152 v R230 848
=R230 848
20 . 0085 _ -
x[[l . {],Dfi} - 1] v i= = 0,02125
230 848 = and »n=20
0.085 +" subs mto correct formmula
Fl
x=R9383.26 v R 938326
(&))
-1+
6.2 p - xX1-d+0]
v ; v e 011
- ~-180 12
90001—|1+D°“| v =180
_ \ 12 +" substiution correct formmla
B 011
12 y
=R791 B37.43 E791 837,43
Lerato qualifies for a loan of R 791 000 under the v R791 000
orven condtions [/ Lerato bwalifiseer vir ‘s lening van 5
E 791 000 gegewe die kondisies [:Eﬁ':]ll

Copyright reserved/ Eopieregvoorbehou
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PENALISE ONLY ONCE for mcorrect notation m this question

EXAM—MATE

DBEFeb —Mar /Fed —Adfer. 2017

7.1 Flx+h)=(x+h)*—-5=("+2xh+h")-5
=x+2xh+h' -5
Flx+R)— f(x)=x" +2xh+h* —5—(x? =5
= 2xh + It v simplifying
. x+ ) — Ffilx
) = fim LEFED =G
A—D B " fornmala
2xh+ k'
= m —n + subst. mto formmila
i 22X v factorisation
sl B
= lim(2x + k)
_ 2; + answer
- (3)
OR/OF
F(x)= ]_-iﬂfnl A }?3 — () v fornmla
e X H 2R -5 (x* —5) ¥ subst. into formmla
- A= h
=1 2  simplifying
— lim A2x+h) + factorisation
=0 Fi3
=lm(2x+h)
A=l " answer
=2x (3)
7.2 g(x)=5x" — 2_"‘
R v 5xt —2x
g (x)=10x+4x" + 10x
. 4
=10x+ 41 v 4xT or —5
X x
3)

Copvright reserved/ KEopieregvoorbehou
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7.3 Mx)=ax’. x>0
At x=av? =0
v=\[= JI,:\/E
a - a
ni(s)= 2 «\E
a a
Aix)=2ax -
h'(4)=2al4) v h'(4)=8a
= 8Ba
8 8
— =28 5 _
p a ol a—Sa
64a’ = &
a
a} _l "O/(J :l
=3 3
a=1 va=1
2 2
(6)
[14]
QUESTION/VRAA4AG 8
81 | F(0)-0
6x? —10x+4=0 v derivativ
. ermvatmve
3xT —5x+2=0 v dertvative =0
(3x-2)x-1)=0 + factors
2
X = E or x=1 v y-vahies
2 20 20 . 2 :
_2l=| -5 = = =2(1F —5(1)? + 40
y=o 3] =53] <43]  »-20P-s0F -4)
28 v pvahies
y=— or y=1 -
2
. . 2 3
Twning pomts are , —;— | and (1:1)
327 ) (5)

Copvright reserved/ Kopieragvoorbahou
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82 | 2 5 +4x=0

x| 2x —5x+4a:|='D *"’_‘c{2x2—5x—|—4:|=0

5+ 5 — —
=0 or x=->= 234 4(2N4) =10
_5EN-T fﬁiw.n'—?
4 4
MNo real roots / Geen redle wortels (3)

OR / OF

2% —5x  +4x =0

.7ar|:2.7¢:J —5x+4}={] ¥ x| 2xt —5x+-:1-‘:|: 0

. ) v x=10
x=0 or b —dac=25-42)4)
:—?-I::G ""E}z—:"acf:o
Mo real roots / Geen reéle wortels (3)
83 | f(x)=2x"—5x"+4x
x2x? —5x+4)=0
¥(0:0)
v iturming  pomts
+ shape
(3)
Copyright reserved/ Eopieregvoorbehou Pleasze tum over' Blaai om asseblief’
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8.4

F(x)=2x" —5x" +4x
Fx)=6x" —10x+4
Fix)=12x-10

Fx)y=0
12x—10=10
5
X ==
&
OR
) . . b
Pomt of mflection: xX=——
3a
3
3(2)
5
e
6

L 5
The function 15 concave up for J:}E smce a =0

OR
2 +1
Pomt of mflection: x= 3

2
5
x=—
&

5
The function is concave up for x::-g since a = 0

¥ 12x—10
v ) =0

v answer

(3}

(3)

(3}
[14]
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QUESTION/FRAAG 9

9 Length of one side of the square / lerigie van sy van vierkant s
_x 4
4
Length of the rectangle / lengte van die reghoek :
2U+x +§ =6 6 5%
i v 24 —5x
6= 2 8
j=— %
2
_ 24-5x
= 2 y |.-’£\|2
's L4
x x| 24 —-3x T
A== =
| 4] 4|x 8 } .

s E
x| 24x—5x" v 3 2 jxj
16 32 ~
_ 24x—3x7
32

Ade 2.2
A— 24x—3x _ ua
32 B i
- . o A x
For munumum area/ Fir min imwn opperviakie — =10 24— 6x
w7
dA  24—6x 32
dx 32
v =
6x = 24 x=4
x=4 (7
[71

Copyright reserved/ Kopieregvoorbehou Pleaze turm over' Blaai om assebliaf
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10.1.1 | P(S and T)=P(S)= P(T)
1 (17 . .
WL
2
2 vP(T)==
P(T)== 3
3 (2)
10.12 | P(S or T)=P(S)+ P(T)—P(S and T)
R I ™,
=|l +[E - (1), (2 1
4)7\3) 6 A+ 5=
3 '14.:" k3 6
4
(2)
1021 | 51 5
=120 ¥ 51 or 120
(2)
1022 | 5°
=3125 5
v 57 or 3125
(1)
103 | n(E)=51x21x 2 V' 5l
nlS)= 7! v 25 2
Sl= 2 21
51521 % 2 pEE s
P(E)= =" 7
_2 vz
21 21
&2
[11]
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11
W

0.7

03

P(Win) = P(F and W) + P(not F and W)

P(F and W) = 0,595

L P(F and L) = 0,105

Pinect F and W) = 0,165

P(not F and L) = 0135

v 0.3

+ P(F and W)= 0,7 x 0,85

Copwright reserved/ KEopieregvoorbehou
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= 0,595
=0.7x%085+03x045 v P(notF and W)
=03 % 045
=0.595 + 0.165 = 0.165
v 0,595+ 0,165
=076
v 0,76/ 76% / B
= 76% 25
(3)
_19
25
[51
TOTAL/TOTAAL: 150
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QUESTION 1
1.1 Solve for x:

1.1.1 x'—6x-16=0

1.1.2 2x* +7x—1=0 (correct to TWO decimal places)
1.2 List all the integers that are solutions to x*> —25<0.
1.3 Solve for x and y:

-2y+x=-1 and x*-7-)’=-y

2018 2016
1.4 Evaluate: LB’;‘?* |
1.5 Given: t(x)= Nax=3
x—3
1.5.1 For which values of x will ~ 3x—§5 be real?
x —

1.5.2 Solve for x if r(x)=1.

QUESTION 2
: ; : 10
2.1 Given the following geometric sequence: 30 ; 10 ; = RS
. . P z 10
2:1:1 Determine n ifthe »™ term of the sequence is equal to =Tl
. 10

2.1.2 Calculate: 30+10+?+...

2.2 Derive a formula for the sum of the first »n terms of an arithmetic sequence if the first

Copyright reserved

term of the sequence is a and the common difference is d.
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@
4

6

2

3)

“)
[26]

(4)

)

4)
[(10]
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QUESTION 3
The first three terms of an arithmetic sequence are 1 ; 2 and 5.
3.1 Determine the »™ term, 7, of the sequence. (2)
3.2 Calculate T,. (2)
3.3 Evaluate » 7, interms of n. (3)
=1

3.4 A quadratic sequence, with general term 7, , has the following properties:

« T,=125

. T -T,,= 3n-4

Determine the first term of the sequence. (6)

(13]

Copyright reserved Please turn over
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QUESTION 4

Below are the graphs of f(x)= (x - 4)2 —9 and a straight line g

- A and B are the x-intercepis of § and E is the turning point of f
. C is the y-intercept of both f and g.

. The x-intercept of g is D. DE is parallel to the y-axis.

sl

\ .}'
C
S
s 1
0 A D :
E
4.1 Write down the coordinates of E. (2)
42 Calculate the coordinates of A. (3)
4.3 M is the reflection of C in the axis of symmetry of /. Write down the coordinates
of M. (3)
4.4 Determine the equation of g inthe form y=mx+c. (3)
4.5 Write down the equation of g in the form y=... 3)
4.6 For which values of x will x(f(x))<07? (4)
[18]
Copyright reserved Pleas¢ turn over
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QUESTION 5

The graph of g(x)=a™ is drawn in the sketch below. The point S(2 ; 9) lies on g. T is the
y-intercept of g.

S(2:9)

5.1 Write down the coordinates of T.

52 Calculate the value of a.

5.3 The graph A& is obtained by reflecting g in the y-axis. Write down the equation
of A.

5.4 Write down the values of x for which 0 <log,x<1.

Copyright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

2
2)

@)

2)
[8]

EXAM—MATE 99

____________



2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE
Mathematics/P1 7 DBE/Feb.—Mar. 2018
NSC
QUESTION 6
The function f, defined by f(x)= _‘: + g , has the following properties:
x+p

- The range of fis yeR, y=1.

The graph f passes through the origin.

P{ﬁ+2;ﬁ +IJ lies on the graph f.
6.1 Write down the value of g.
6.2 Calculate the values of a and p.
6.3 Sketch a neat graph of this function. Your graph must include the asympitotes, if any.
QUESTION 7
7.1 On 30 June 2013 and at the end of each month therecafter, Asif deposited R2 500 into

a bank account that pays interest at 6% per annum, compounded monthly. He wants
to continue to deposit this amount until 31 May 2018.

Calculate how much money Asif will have in this account immediately afier
depositing R2 500 on 31 May 2018.

7.2 On 1 February 2018, Genevieve took a loan of R§2 000 from the bank to pay for her
studies. She will make her first repayment of R3 200 on 1 February 2019 and
continue to make payments of R3 200 on the first of each month thereafter until she
settles the loan. The bank charges interest at 15% per annum, compounded monthly.

7.2.1 Calculate how much Genevieve will owe the bank on 1 January 2019.
7.2.2 How many instalments of B3 200 must she pay?
7.2.3 Calculate the final payment, to the nearest rand, Genevieve has to pay to

settle the loan.

Copyright reserved Please turn over
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QUESTION 8
8.1 Determine f'(x) from first principles if f(x)=4x". (5)
8.2 Determine:

8.2.1 p| =228 (3)

o * x+1
8.2.2 F(x) it flx)=+x (3)
(11]
QUESTION 9
The sketch below represents the curve of f(x) =x"+bx’ +cx+d. The solutions of the
equation f(x)=0 are -2 ; 1 and 4.
1»
B
_‘\
J
F— - — ﬁ E - —_— ) x—.

9.1 Calculate the values of b, ¢ and 4. (4)
9.2 Calculate the x-coordinate of B, the maximum turning point of f (4)
9.3 Determine an equation for the tangent to the graph of f at x = —1. (4)
2.4 In the ANSWER BOOK, sketch the graph of f"(x) Clearly indicate the x- and

y-intercepts on your sketch. 3)
9.5 For which value(s) of x is f(x) concave upwards? (2)

17]

Copyright reserved
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QUESTION 10
Given: f(x)=-3x*+x.
Calculate the value of g for which f(x)+ g will have a maximum value of g
QUESTION 11
11.1 Veli and Bongi are learners at the same school. Some days they arrive late at school.

The probability that neither Veli nor Bongi will arrive late on any day is 0,7.

11.1.1

11.1.2

11.1.3

Calculate the probability that at least one of the two learners will arrive
late on a randomly selected day.

The probability that Veli arrives late for school on a randomly selected
day is 0,25, while the probability that both of them arrive late for school
on that day is 0,15. Calculate the probability that Bongi will arrive late for
school on that day.

The principal suspects that the latecoming of the two learners is linked.
The principal asks you to determine whether the events of Veli arriving
late for school and Bongi arriving late for school are statistically
independent or not. What will be your response to him? Show ALL
calculations.

11.2 The cards below are placed from lefl to right in a row.

11.2.1

11.2.2

11.2.3

Copyright reserved

0 | Bow| fee]| vew]| lve| Te.
ve 0’0 v w & ®
o & * e
. »_ s . N . - S
% ah * .6 ..’ L.“ Kl .’

In how many different ways can these 6 cards be randomly arranged in a
row?

In how many different ways can these cards be arranged in a row if the
diamonds and hearts are placed in alternating positions?

If these cards are randomly arranged in a row, calculate the probability
that ALL the hearts will be next to one another.

TOTAL:

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.
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3)

(3)
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NOTE:
e If a candidate answers a question TWICE, only mark the FIEST attempt.
* Consistent accuracy applies in ALL aspects of the marking guidelines.

LET WEL:
o [ndien n kandidaar 'm veaag TWEE EEER beantwoord, merk slegs die EERSTE poging.
o [olgehoue akkuraarheid iz op ALLE aspelte van die nasienrighne van toepassing.

QUESTION/FRA4AG 1
1.1.1 x—6x—16=0 P
(x—8)x+2)=0  facters
x=—2 or x=28 v =8 (3)
112 | 2 +7x—-1=0
x_—biw.l't’:ll—élac
2a
. v 1
~ (M) JTF —42)0-1) subs into correct formula
22) v,—?tq'i?
= T7E457 4
4 v x=014
x=014 or x=-364 v x=-364

MNOTE: Penalise 1 mark i1f the
OR/OF rounding to TWO decimal OR/OF

places is incorrect.

a7 49 1 49
Xt xt+t—=—+_— 49
2 1621 v'for adding — on
7V 57 16
[:4: + ZJ = Te both sides
T 37
x+—==% _
4 4 L= TE57
_ =7 +N5T 4
*= 1 v x =014
x=014 or x=-364 v x=-364
)
1.2 x*—25<0
(x=5)x+35)<0 ¥ factors
AN/
+9 - @ 4 5 5
-5 5
—S5<x=5 + v inequality
NOTE:
x={4.3:-2:-1:0:1:2:3:4} Final answer only + answer
2/2
)
Copyright reserved/ Eopiereg voorbehou Please turn over/Blaai om asseblief
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13 x=2y—1 v x=2y—1
(2y—-1)-7-3*'=-y +" substitution
4y —dy+1-T—3v =—y
3y —3v—6=0
v
WV oy—2=0 correct standard form
(=2 y+1=0 v factors
v = 2 or = —1 e y— values
x=2(2)-1 or x=2(-1)-1
x=3 or x=-3 v x — values
OR/OF OR/OF
x+1 x+1
= " P =
2 ¥ 2
¥ =T—y=—y
z s
S x_—!—l] =_| x+l]
~ 2 w2 +" substitution
7 [x1+2x+l] —x—1
x =7 =
4 2
4x* =28 —x" —2x—1=-2x-2
3 —27=0 +" correct standard form
2 —
.x —9=0 v factors
(x—3)x+3)=0
r=—3 or x=3 v x — values
—-3+1 3+1
v = or V=
- 2 - 2
y=-1 or y=2 v v — values (a)
1.4 32018 , 32016
32017
1017j41 -1
_3 B +37) B_ﬂ;'__ 3 ]I + common factor 3%
3& L
=34+ l
3
1 10 v answer
=3— or —
3
OR/OF OR/OF

Copvyright reserved/ Kopiereg voorbehou
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; 2
31018, 32016
7017

3

_ 3101{5':31 + 1}

2017
3

OR/OF

32[}]5_'_31016
3]!}]'.‘

32&]5 31'316
= -

5017 T q3017
3.;.4[ 3 a1

2016
v common factor 3

v answer

OR/OF

v dividing by 3™V

341
3
1 10
=3= or ? v answer
(2)
1.51 3x—520 and x=3 v 3x—5=0
5 -
ng and x=3 v oxz==
v x =3
3)
152 A3x—5 1
x—3 v 3x—5=x-3
W3x—5=x-3
7 NOTE: If x =215 not
Ix—5=Ix—-3 L 2
* {Ji ) rejected, then ¥ 3x—5=(x-3])
3x—5=x"—-6x+9 maxinmum 3 /4 marks
x —9x+14=0
(x—T7)Nx—-2)=0 + factors
x=2 or x=7 V=7
)
[26]
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QUESTION/FRAAG 2
211 [30:10: 22
3
1
a =30 = l W = g
3
T =a_lp_?!—1
10 1y
779 =30 3 | v substitution into correct
- ol formula
) 1 (1)
— =3 2187 13
218? RS R v’ 37 =37 or
3™ 31_" OR/OF [_ =| = 1\'.‘ ,.fl n-1
1 3. W3 — =| — or
T=1—mn 3 3
_ T=n—1 o ~
n=38 use of logs
n==8 v —
)
212 | 5 =2
1-#
= 3—{)1 ¥ substitution into correct
1—= formula
3
=45 v answer
(2)
22 S, =a+({a+d)+..... +(a+n—-2)d)+(a+n—-1)d) (1) ¥ expanding 5,

S, =(a+(n-1d)+{a+(rn-2)d)+ __+(at+d)+a (2)
Adding both equations/Te! die rwee vergelvkings bvmekaar:
25, =2a+(n—-1)@d+2a+(n-1)d+2a+(n—-1)d+. ........

=n[2a+(n—1)d]

S, = §[2a+{n—1}d]

v reverse writing

v 25, =n[2a+(n—1)d|

'S, =g[2a+(n—1]d]

)
OR/OF
S =a+(a+d)+. __ +(a+(n=2)d)+T, (1) v expanding 5,
S,=T, +(I, —d)+IT,, —2d )+ +a (2) | vieverse writing
Adding both equations/Te! die twee vergelvikings bvmekaar:
25, =la+T,)+la+T,)+la+T, )+ ... +la+T,) v 1S, =nla+T,)
n
S, =—la+T,)
2( .
butim=a+(n—Ld
v'S, == [2a+(n—1)d
Sn:§[2a+{n—1}d] » 2[ a+(n—1)d]
)
[10]
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QUESTION/FRAAG 3
31 —1: 2:5
T, =—1+(m—1)03) v 3n
—3n—4 V-4
(2
32 T,; =3(43)-4 T,, =—1+(43-1)3) v subs of 43
OR/ OF + answer
=125 =125 NOTE: >
Answer only 2 /2 (2
33 I =3rn—-4 i
S, =T, =—1+2+5+_ . +3n—4 VS =21
£l -
&, = %[—14-3?2—4] or S, = g[—2+{n—1]3] ¥ substitution into correct
formula
- % [352—5]
b 3n® —5n
_3n1—§n “"(E[}H—S] or —————
2
OR/OF OR/OF
T, =3n—4

ST, =3(1)—4+3(2)—4+3(3)—4+

=l
=31+2+3+..__. +1)—4n
_ 3nln+1)
=—5
B 3n' —35n

2

—4n

e+ 3 —4

v il-4+32)-4+3(3)-4+
........ 4+ 3n—4

2 —_
3" — 51

2

o

v 3(1+2+3+____+n)—4n

3
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34

T =(5y—5o)+ 5y L)+ (& L)+t (L -5)+ (L L)+
125 =294+26+23+...2+7]

10
=—(29+2)+1T]
¥
=1554+T] MNOTE:
I, =-30 Answer only 1/6
If they only use 3n — 4
OR/OF breakdown 0/ 6

T =an” +bn+c

H

T, =12la+11b4+c =125

T.-T,, =an1+br1+c—[al[rx—1]] +b{n—1_}+c]
—an +bn+c—an +2an—a—bun+b—c
=2an+b—a

c=-29
T =27 _2n_29
2" 2

+ +" generating sum
v 20426423 +...2

v 909, 2)
2

v 155

v —30

OR/OF

v 121a+11b+c=125

v calculating 7, — 7T, _,in
terms of a, & and ¢

v oao>
2
v 5=_E
2
v e=-29
+ =30
(6)
[13]
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QUESTION/FRA4AG 4
41 E{4 ;. —9) v x=4
2)
4.2 F)=(x—4)Y -9
(x—4) —9=0 v y=0
(x—4) =9
x=7 or x=1
Al v Al
OR/OF OR/OF
FE)=(x—4) -9
0=xf—3x+16—9 v v=0
O0=x"—8x+7
(x—7)x—1)=0 v (x=7)Nx-1)
x=7 or x=1
. v A O)
Al ' (3)
43 C({0:7) NOTE. v C(0:7)
Mi(8:7) Answer only 3/ 3 v x=8
V’r}: =7
_ (E))
44 c(o:7) o
D(4;0) v" Dl(4:0)
'm=E:E or m—E:E or O=4m+7
0—4 4—-0
7 7 7 7
= — = — — = = —— 5/ e
b a I 1 ] 1 m n
ym0=—T (1)
4
yv=——x+7 v o y=—gx+d
(E))
4.5 giyv=——x+7
el-x=—ly+7 ¥ interchange x and v

y=——x+4

OR/OF

v simplification

vy =—ix+4
7

OR/OF
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27'is the straight line through (0 : 4) and ( 7 : 0) ¥ straight line through (0 ; 4)
- and ({7 ;)
r=mx+4
0=7Tm+4 v zubstitution
y=——x+4 v }j:—;x+4
_ 3
46 x. flx)=o0
s v x =)
x=0 orl=x=7 Vi 1=x=7
4
[18]
QUESTION/VRAAG 5
ﬁ.l al:l = 1 v X = 0
T(O: 1) v p=1 (2)
52 g{x} —a” v substitution
9=
a=73 a=0 va=3 (2)
_ 1 x . = X
53 = = or v=23" )= l
h [3 2 vy _[3,| (2)
54 | 30 g 3kex o3l
lex=<3 Vilex
v x <3 (2)
OR
.Ih.}:|
0
v 1 =x
lex=3 v x<3
2
[8]
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QUESTION/FRAAG 6
6.1 g=1 v g =
(1)
6.2 Subs (0:0) 0=—"+1 vo=—2_41
0+p O+ p
2_4
e
Y
a=—p & 2
Subs P:
a
JE+L_JE+2+p+l NOTE- " substitution
Answer only 2/ 5
N P R :
2240

2+24§+J§p=a
2+2J§za—p¢i=a+aJ§
2(1+2 ) =a(1+42)

v a=2
= 2 L P= —2_ v w2 —2
5)
63 S
i vyr=1
A N
(9] é * vx=2
x =2
: + shape
Y0 :0)
4)
[10]
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QUESTION/VRAAG T
71 F=x|{1+:f:|” —ll
i
s 60
1 0,06
2500_|1+—1] -1 v n=60and i = 2% /0,005
. 12 12
= 0.06 ¥ correct substitution
H into correct formula
e .
—R174 42508 answer 3)
721 After eleven months, Genevieve will owe/
Na elf maande shuld Genevieve
(015! v n=11
A =82 [}00| 1+ 1_7] ¥ correct substitution
. - into correct forrmula
=R 94006,79 ¥ answer
3)
722

o J:I:l—[l.+r'_]_n:|

I

- ==y
3 20{1{1—| 14+ 0151 }

T2
94 006,79 = e
12
94 006,79 0,15 0.157"
x —1-f14+ 222
3200 12 12
e S\
LHE —1-0.3672147__
12

-
—nlog 1+£ =log0,6327852
12 )

—m=—36,8382___
n=36,84
Genevieve will have to pay 36 installments of B3 200

¥ 94006,79

" zubstitute into correct
formula

v correct use of logs (logs to

be defined)

¥ 11=36_84
" 36 installments
(3)
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723

P=x|l—{l-|—z'} I

H

-, —0.83826012
320{1[1 [1+E| }

2

013

12

P=2652

Outstanding balance after 36 installments 1s R2 652
Final paymcn‘t will be:

A =2652 m::| 1+ 015]
12
— R 2685.00

OR/OF

34
. 3200 [ 0’15] -1
36 12

Batance - 94006,79| 1+ 212
12 015

=

12

=R2 65172 e
015
12
v 265172
Final payvment will be:
015
A =265172 1.,.% ¥ 265 1?2| +—
12 ) 12 )
—R2685.00 ¥ answer )
2
[16]

v = —083826912

* substitute into correct
formula

~ answer

¥ 2652 DD ClllS]

~ answer

OFR/OF

~

v 94006, ?9| 1+ 01;3 J

3 2[}D|:[ DJE] —1:|
12
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81

Flx+h)= 4x*
Flx+n)— flx)= 4x+n) —ax”
= 4lx? #2xh+ 07 ) - 4x?
=4dx? + Bxh + 4h* —4x?
= &xh + 4h°

Flx+h)— Flx)
h
" 8xh + 4R2 }

h—0] Fi

.| Al(8x+4h)
=y} A

£'(x) = tim

=8x

) — (i FAX )= Flx)
fﬁ_x}=.1{1i1% >
L _4[x+h]1—4x1}

=D B

[ 4t 8xh 4+ 4Rt — 4x?
T k=D FA
_ ] 8B 4;;*}

E i

(8 +4h]]

T E=D 2

v 4(x+ =)

v 8xh +4hk°

h

_ Hl8x+4h)
h
v Bx

OR/MOF
v,f[x+h}—f[x1.|
h

*”4{x+k]2

v Bk +4k*°

v BEx+4h)

h
¥ 8x (5)

821 Br|:3c2 —Ex—3i|
x—1
_ D[[I—3Ix+1]} Sx=3)x+1)
¥ x+1 _ x+1
=D (x—3) v (x=3)
=1 v1 (3)
822 1 L
f[x]:u'r;:xl v
1 L 1 -
fI{x}:Ex 2 V’Ex =
" 1 _; v—*_lx‘%
fl{:c}z——x 4
(3)
[11]
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QUESTION/FRA4AG 9
9.1 Fx)=(x+2Nx—1)x—4) v f(X)=lx+2)r-1)x-4)

=(x"+x—2)(x—4)
=x +x —2x—4x* —4x +8
=x —3x—6x+8

v expansion
v x —3x —6x+8

4
b=-3 ;: c=—6 ; d=8 )
9.2 Flx)=x —3x" —6x+8&
=0
7 v Flm=0
3Ix' —6x—-6=0
¥ —2x—-2=0 v Ix? —Bx—6
L _—bENE —dac
o 2a
2+.J(2F —4(1)-2)
= +" substitution into correct
2(1)
formula
_2+412
T2
x=-073
v x=—0.73 4
9.3 Flx)=x" —3x" —6x+8
Fl=1)=(-17 =3(-1) —6(—1)+8 or fF(—1)=(1)—2)-5)
—10 =10 v fl-1)=10
F(=1)=3(-1F -6(-1)-6
_3 v £(-1)=3
+" substitution
y—10=3(x+1) v yp=3x+13 )
v=3x+13
94 Flx)=6x—6 v flx)=6x—6
1
¥ v x- intercept

/fl;':'}

(0 ;-6

v 1- intercept

3)
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Q95 F concave upwards
bx—6=0 Answer only 2 /2
vix=1 2)
1
= [17]
QUESTION/FR44G 10
Flx)=—3x" +=x
—9x* +1=0
* v =9 +1=0
1 1 1 1
r=3 o xXx=73 vx=— or x=—3
Maximmnoffwﬂlbeatx=% v’Ma:—{:imumatle
3
1 1Y (1)
SRR
L3 3 3, 1 2
2 v Az]=%
== 3) 9
9
; . 1
Mammum of flx)+g willalso beat x = 3
¢
1 8
Zl4+g==
f|k3] E
_ 6 v g = ;
g = ) 3
_2
3
For f{JCJ+ &g to have a maxamum of %the value of g
2
has to be E . ['ﬁ]
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11.1.1 | Let the event Veli arrive late for school be V.
Let the event Bongi arrive late for school be B/

wees dat Bongi laatfhom
P(WVorB)=1-07

=0.3

Laat V die gebeurtenis wees dat Veli Laat B die gebeurtenis

¥ answer

1112 | P(V or B) = P(V) +P(B) — P(V and B)
0.3=025+P(@B) — 0.15
P(B)=0.2

(1)
¥ P(V or B) =P(V) +P(B)
_P(V and B)

* substitution
¥ 0.2

3)

1113 | P(V) xP(B)=025x 0.2
=0.05
P(V)x P(B) = P(Vand B)

WV and B are NOT independent/
Fen B is NIE onafhanklik nie.

v P(V) =P(B) =0.05

v P(V) = P(B) =P(V and B)
v NOT independent

(3
1121 |61 =720 v 6lor 720
(2
1122 | Number of arrangements
" 3= 31
=31=3l= 2 v %2
=72 v answer
(3)
3= 4]
11.2.3 | P(hearts next to sach other) = a1 v v 31 4l
144
720
1
=3 or 0.2 or 20% (lmgzmz{]{}a
E B
OR/OF OR/OF
431 =31
P(hearts next to each other)= ><6—r>< L
144
720 )
—1 or 0.2 or 20% v 5 or 0.2 or 20%
2
(3)
[15]
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QUESTION 1
1.1 Solve for x:
1.1 4x* -25=0 (3)
1.1.2 x’—5x—2=0 (correct to TWO decimal places) 3)
1.1.3 R—x)x+4)=20 3)
1
1.1.4 x=3x2=4 (5)
1.2 Solve for x and y:
2x—y+1=0 and x*-3x-4-yp=)° (6)
1.3 Given: f(x) = \,5.;:+—I
1.3.1 Write down the domain of £ (1)
1.3.2 Solve for x if f(x)=2x-1. (35)
[26]
QUESTION 2
2.1 Given the arithmetic series: a + 13 + b + 27 +
2:1.1 Show that ¢ =6 and » =20 (2)
2.1.2 Calculate the sum of the first 20 terms of the series. (3)
213 Write the series in QUESTION 2.1.2 in sigma notation. (2)
2.2 Given the geometric series: (x —2)+ (x> —4) + (x* + 2x* —4x — 8)+-...
2.2.1 Determine the values of x for which the series converges. (4)
222 If x= ~~§. calculate the sum to infinity of the given series. ﬁ;]
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QUESTION 3

The first four terms of a quadratic number patternare —1 ; 2 ; 9 ; 20.

3.1 Determine the general term of the quadratic number pattern. 4)
3.2 Calculate the value of the 48" term of the quadratic number pattern. (2)
3.3 Show that the sum of the first differences of this quadratic number pattern can be
givenby S, =2n° +n 3)
3.4 If the sum of the first 69 first differences in QUESTION 3.3 equals 9 591 (that is.
Sge =9 591), which term of the quadratic number pattern has a value of 9 5907 (2)
[11]
QUESTION 4

The sketch below shows the graphs of f(x)=—x>—-2x+3 and g(x)=mx+gq.
Graph f has x-intercepts at A and B(1 ; 0) and a turning point at C.
The straight line g, passing through A and C. cuts the yv-axis at E.

+y
y'd
C
f
A B .

O »

|
4.1 Write down the coordinates of the y-intercept of f (1)
4.2 Show that the coordinates of C are (—1:4). (3)
4.3 Write down the coordinates of A. (1)
4.4 Calculate the length of CE. (6)
4.5 Determine the value of & if A(x)=2x+k isa tangent to the graph of f (5)
4.6 Determine the equation of g~', the inverse of g, in the form y = ... (2)
4.7 For which value(s) of x is g(x)z g"(x)? (3)
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QUESTION 5
The sketch below shows the graphs of f(x) = . +g and g(x)=2"+r
xX—p

® g intersects the vertical asymptote of S at A,
e B is the common y-intercept of / and g
e y =2 isthe common horizontal asymptote of f/ and g.

g T

. &g

i B

: 4

A o
...................... ..E'---------..------------------------- .':'-------------____-------------_--_-------_-_-.

r
5 x
\‘ O
5.1 Write down the value of r. (1)
52 Determine the value of p. (4)
53 Determine the coordinates of A. (3)
5.4 For which value(s) of x is f(x)—gfx)=02? (2)
5.5 If Z(x) = f(x—2). write down the equation of A. 2)
[12]
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QUESTION 6
6.1 How long would the price of an asset take to reduce by a third of its original value if
it depreciates on a reducing balance at a rate of 4.7% p.a.? 4)
6.2 Lebogo bought a tractor for Rx on 1 April 2016.
e She will trade in this tractor when she replaces it with a similar one in 5 years'
time on 1 April 2021.
The tractor depreciates by 20% p.a. according to the reducing-balance method.
The price of a similar tractor increases by 18% annually.
Lebogo calculated that if she deposited R8 000 per month into a sinking fund.
which paid interest at 10% p.a. compounded monthly, she would have enough
money to cover the replacement cost of the tractor. She made the first deposit in
this fund on 30 April 2016 and will continue to do so at the end of every month
until 31 March 2021.
6.2.1 Determine, in terms of x, what the book value of the current tractor will
be on 1 April 2021 (that is, 5 years after it was bought). Give your answer
correct to FIVE decimal places. (2)
6.2.2 Determine, in terms of x. what the price of a similar new tractor will be
on 1 April 2021. Give your answer correct to FIVE decimal places. (2)
6.2.3 Calculate the amount accumulated in the sinking fund on 1 April 2021. 4)
6.2.4 Calculate the value of x, the price of the current tractor. Round off your
answer to the nearest thousand. 4)
[16]
QUESTION 7
7.1 Determine f’(x) from first principles if f(x)=3x*-5 (5)
7.2 Determine d—} if:
dx
sz 4 a
721 y=2x"+— (3)
7.2.2 y=(x-x2) (4)
[12]
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QUESTION 8

Sketched below are the graphs of f(x)=(x—2)(x — k) and gix)=mx+12

* A and D are the x-intercepts of f
¢ B isthe common y-intercept of f and g
* C and D are turning points of
* The straight line g passes through A.
L
i
A %
@) D '
8.1 Write down the y-coordinate of B. (1)
8.2 Calculate the x-coordinate of A. (3)
8.3 If & =-3, calculate the coordinates of C, (6)
8.4 For which values of x will f be concave down? (3)

[13]

Copyright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL

Mathematics/PJ

QUESTION 9

SCE

A 340 m€ can with height # cm and radius » cm is shown below.
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-

o NS

S

> Imé=1cm

9.1 Determine the height of the can in terms of the radius 7. (3)
9.2 Calculate the length of the radius of the can, in cm. if the surface area is to be a
minimum. (6)
921
QUESTION 10
10.1 A tournament organiser conducted a survey among 150 members at a local sports
club to find out whether they play tennis or not. The results are shown in the table
below.
PLAYING TENNIS | NOT PLAYING TENNIS
Male 50 30
Female 20 50
10.1.1 What is the probability that a member selected at random is:
(a) Female (2)
(b) Female and plays tennis (1)
10.1.2 Is playing tennis independent of gender? Motivate vour answer with the
necessary calculations. (3)
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10.2 The probability of events A and B occurring are denoted by P(A) and P(B)

respectively.

For any two events A and B it is given that:
e P(B')=0,28

e P(B)=3P(A)

e P(AorB)=0,96

Are events A and B mutually exclusive? Justify your answer.

QUESTION 11

Five boys and four girls go to the movies. They are all seated next to each other in the same

row.

11.1 One boy and girl are a couple and want to sit next to each other at any end of the row
of friends. In how many different ways can the entire group be seated?

11.2 If all the friends are seated randomly. calculate the probability that all the girls are

seated next to each other.

TOTAL:
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e Ifacandidate answers a question TWICE, only mark the FIRST attempt.

* Consistent accuracy applies in ALL aspects of the marking memorandum.

LET WEL:
¢ Imdien 'm kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
. Folgehoue aldouraatheid is op ALLE aspekte van die memorandum van toepassing.

QUESTION/VRAAG 1
1.1.1 4x? —25=0 »
(2x—3N2x+5)=0 factors
x= 2 orfof x= =
2 2 v answers
OR/OF (3)
4x? =25
;25
x =T _
25 vl 22
x==x |— 4
4 —
> 5 v x=4 E
x=— orfof x=—— 1
2 2
v answer 3)
1.1.2 | x* —5x-2=0
x_—bi-\.l'bz — dac
2a
: v correct substitution into
— (3 (= — 42
= = "J{( ) D) correct formula
2(1)
S5+4/33
- 2 ¥ answer
v ;
x=537 orof x=-037 answer .
OR/OF
2 2 25 e
x —5x+—=2+T ’/foraddﬁlg;—jonboth
5Y _33 sides
[ X —— | QN
L 2, 4
5 ~/33
x——=Ft—
2 2
e 544033
2
5 v answer
¥=7057 or x=>77 v answer i(3)
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113 |2 -+ H=0
— + — v method
————
OR /
4 2 OF -4 2
v critical values in
context of inequality
—4<x<2 OR/OF xel[-4;2]  inequality or interval
(3)
OR /OF
2—)(x+4)=0
(x—2Wx+DH =0 v'change of inequality
+. — PS N + critical values in
oR/ 4 2 context of
| 2 . .
or inequality
v inequality or
—4<x<2 OR/OF xel[-4;2] interval -
L
114 x—3x*—-4=0 v standard form
' 1 ™ 1 ™
|x1—4|[:c2+1|=[} ~" factors
" S A L
1 1 v oxi=4
x? =4 1= :
x or x | R S
x=16 N/A v answer
(3)
OR/OF
1 Ny
3% —d=0 standard form
1
Letx® =k v factors
E*—3k—4=0 1
(k—4)k+1)=0 A
1 1 v o xt=-1
x*=4 or x?=-1 v answer
x=16 N/A (&)
OR/OF
1
x—3x=4
1
x—d= 3@"; Restrictions/Beperiings : +" isolating 34.,"; or 3x2
9x=x" —8x+16 xz4 and x=0
. +" standard form
x  —17x+16=0
(x—1)x—16)=0 v factors
x=1 or x=16 v answers
_ v selection
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1.2 y=2x+1 + v subject of formula
X —3x—4—-2x+1D=C2Cx+1)° v substitution
x'—3x—4-2x—1=4x +4x+1
3x' 4+ 9x4+6=0
x*+3x+2=0 +" standard form
(x+2Wx+1)=0 + factors
x=—2 or x=-1 v val ¢
If x=—2, then y=-3 vates ot x
If x=—1, then wy=-1 v values of ¥
(6)
OR/OF
y—1
x =
2
v—1 Fyv—1 5 v+ x subject of formula
|” —3|’ — 4 — p =y
ks 2 A b 2
¥ —2p+1 _3|{J"_1J_4_ v = 12 + substitution
4 . 2 o7
V' —2y+1-6y+6—16—4y = 4y°
33" +12y+9=0
V+4y+3=0 P
(y+3)p+1)=0 standard form
y=—"3 or y=-1 v factors
If w=—-3  then x=-2 + values of »
If v=-1, then =x=-1
+ values of x
(6)
1.3.1 2x+1=0
r = —— v answer
(1)
OR/OF
1 ™
[__;33 " answer
2/ (1)
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132 Flx)=2x-1
J2x+1=2x—-1 Restrictions/Beperkings - v N2x+1=2x-1
2x+l=4x* —d4x+1 ch—la:ﬂ.u:i;!cal
2 2 " standard form
4x* —6x=0
x(4x—6)=0 :: factors
ANSWErs
r=— or x=10 .
" correct selection
_3 5)
*ES [26]
QUESTION/VRAAG 2
211 27—-b=5h-13 v 27—b=5b-—13
5 — 27+13
2
b =20
27-20=13—a v 27-20=13—a
a==6 (2)
OFR/OF
27—-13 =24 v d=Tor 27—-13 =24
ad=7
BE=13+7=20 _,E:«=13+7-'
a=13-7=6 a=13-7
2)
212 a=6 4d=7
v d=T
S, = %[24:: +(n—1)d]
20 v correct substitution into
5, = = [2¢6) + (20 —1)(7)] correct formula
=1450 v answer
(3)
OR/OF
T,, =a+19(d)
=6+19(7)
=139
v d=T
S, = g[a +T.]
v I, =139
20 2
S =7[ﬁ+139] ’
+ answer
=1450
3)
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213 T, =6+(n—107)
= Tn_1 v T =6+(n—1I7) or 7n-1
0
2. 6+T7(n—-1)
=]
0
0 o
=E[TH—1} §
A=l {2}
— > Y Y
221 . (x—2)x+2) {xg _4}(_x+2} w lx :Hor{x 2hx+2) op
r—72 or PE— = x=2 x—2
42 x =4 ac® —:‘H:x—i}
x -4
v r=x+2
For convergence/Om te konvergeer:
—ler<l v —lar=l
—lox+2<1
—3<x=<-1 v answer
(4
222 AT AT A
—= o |
20w 4) L 8 7
&l v"g:—_
S, = 2
11—~
7 ¥ substitution into
_ 2 correct formula
1
1_; v answer
= (3)
=7
OR/OF
¢ __4a
R (2 +" substitution into
= (x—2) correct formula
1—({x+2)
_ox—2
—x—1 o 3
3 v substitution of x = ——
—Z_2 2
__2
3
2
_T
-2 v answer
1
2
=-7 (3)
[14]
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QUESTION/VFRAAG 3
31
4 4 v 2™ difference = 4
2a=4
a="2 via=2
3a+b=3
b=-3 v B =_3
at+b+ec=-1
:ﬂ -
N ¥ I, =2n —3n
T =2n"—3n @
OR/OF

=D+ E-1DE)+

e

=—1+3n—34+2n" —6u+4

- . |
T, =T, +(n—1)d, +%dﬁ

)

{H_lln_—?-j‘_q_]

v formula
v 2% Jifference = 4

v simplifving

=§[6+4n—4]

=2n" +n

=2n’—3n v T, =2n" —3n 4
32 I = 2n® —3n
T, = 2(48)* —3(48) v substitution
= 4464 v answer
(2)
33 3+7+11....
5, =2[2a+(n—1)d]
2 v a=3
=§[2{3}+(n—1}4] v =4

+" substitution into
correct formula

3
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34 S =959 and T, =-1
(of the original sequence/van die oorspronklike rv)
9591 + (—1) = 9590 v (9591)+(-1)
Sy + T, =9590
The 70% term of the original sequence will have a value of 9590 v 70
OR/OF (2)
2n’ =31 =9590
2n* —317—9590=0 v 20’ —3n—9590=0
(—T70)212+137)=0
n="70 70 N
I, =9590 2)
[11]
QUESTION/VRAAG 4
173.: y= v+ 6
E(0 : 6)
C(—1:4)
\
A3 ;0 B(1:0) x
o b
41]0:3 v (0:3) (1)
4.2 b v oo =2 oF —2x-2=0
;c_—E or —2x—-2=0 2(-1)
(D .
2(-1) *= ¥ simplification
=—1
= (=1} —2(-1) + 3 or y = dac —b ¥ in the context of a turning
4a point
_4 _H—-1)3)—(=2) (D" -2(-1+3
4H-D 4(-1)3)-(-2f
4-D
Ci—1:4) 3
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43 | Bil:0) By symmetrviDewr simmetrie A(—3:0) v A(—-30)
OR/OF (1)
x*+2x—3=0
(x+3)x—1)=0
x=—3 or x=1
Al—-3:0) vA(-3,0)
(1)
4.4 | Equation of g
4-0
M =
—-1+3
y=2x+g OR/OF y—0=2(x+3) ¥ subs of A(—3:0) or
0=2(—3)+g or 4=2(-1)+g yv=2x+6 C(—1:4)
=6 or v—4=2x+1
4 - { ) v y=2x+6
y=2x+6
E(D ;6) v E(0 -6)
Ci(—1 )
- ~ + substitution into distance
CE=+/(0+1) +(6—4) formula
=5 units/2.24 units vanswer ©
4.5 Sx)y=—2x—-2 Butm,, =2 v —2x—2
—2x—-2=2 v —2x—2=12
v x=-2
x=—2 *
f{_2)=3 v’y =3
v=2x+k
3=2(-2)+k
k=7 v answer (3
OR/OF
—x —2x+3=2x+k v —x!—2x+3=2x+k
—x'—4x+3—-k=0
14 e k-0 + standard form
x° +dx— =
For equal roots - A =b'—dac=10 v B —dac =0
{—4)2 —A—13-k)y=0 [4]2 —4(k—-3)=0 ¥ substitution
l6+12—-4k=0 or l6—4k+12=0 v
answer
k=7 k=7 (3)
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46 | e: v=2x+6
g x=2v+6 vx=2y+6
2yv=x—6
— x—6 x
yzx 601_}):%_3 \""};: er=§—3
2)
47| glx)= g7 '(x)
2x+6="5 v’2x+5z—x;6
Ax+12>v—6 v4x+122x—6
3x=-18 v x> —6
xz=—6 (3)
[21]
QUESTION/VRA4AG §
5.1 =2 vip=272 (1)
52 | glx)=2"+2
g(=2"+2=3 v g()=2"+2
B(0:3) ¥ y=3
3 v substitute B(0 ; 3) and g = 2
3= +2
p=—3 (4)
53 at A x=-3 v at A - x=-3 (p-value)
yv=27342= 21 ¥ substitute x =—3 into
\ 8 B exponential eqution
A[—S 21 | or A| -3 ;EJ or A(—3:2,125)
8 W 8 v y-value
G
54 | -3<x=<0 OR/OF (—3:0] v —3<x
v x =<0 (27
- = 3
5.5 Jix)= +2
x+3
3
f(x=2) =m+2 v'substitution of x — 2
) 3
3 e -
) (2)
[12]
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QUESTION/VRAAG 6
6.1 A=P1—i)
%PzP{l—[}=D4?]" v A= EP
3 3

2 1-0.047Y
3

log% = nlogil—0.047)

1 2
D. —
g3

H=—=
log{l1—0,047)
n =842 years

v substitution into correct

formula

¥ logs

v answer (4

621 The book value of the tractor after 5 years/Dlie
boelwaarde van die trekler na 5 jaar i . 5
Book value=x(1-0.2]  or x(0.8) v x(1-0.2for x(0.8)
@
622 Price of new tractor after 5 vears/Prys van nuwe trakker
na 3 jaar
Book value = x(1+018] or x(118) v x{1+018For x(118)F
=228776x v 2 28776x
)
623 | a1 v =910
i 12
I a0 v =60
8000 | 1+ D’m] —1 _
\ 12 v" subst. into future value
0.10 formula
12
=ER619 495,58
¥ answer
G
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6.2.4

Sinking fund = New tractor price — Scrap value
Delgingsfonds = Nwwe treliher se prvs — boekwaarde

61949658 = x(1+ 018) —x(1—0.2)
619496,58 = x[118) — (0.8)]

. _, 61949658
L8y —(0.8) |
x=R316 05715

x=R316 000
OR/OF
619496 58 = x(2.28776)— x(0.32768)
61949658 = x[1,96008]
61949658

1.96008
x=R316 056,78

x=FR316 000

v 61949658
v x(1+018) —x(1—0.2)

¥" common factor x

v R316 000

)

v 61949658
v x(2,28776)— x(0.32768)

¥ simplification

v R316 000

(4
[16]
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71 Flc+h) =3(x+h)* —5=3(x"+2xh+h*)-5
=3x" +6xh+3R" -5

Flx+i)— Flx)=3x" +6xh+3h" —5-3x"+5
=6xh+3h"

v 3x' +6xh+3R" -5

v 6xh+ 3k

£ =tim? ‘x”’;‘f ) PR AC R BN )
A—F h
. 6xh+3R"
= 1im T2
A=l R
 B(6x+3h) +" common factor/ (6x+37)
e h
=limlb6x+3hk
-1]'3%{ * ) v answer
=6x (3)
OR/OF
F1ex0) = lim L EF = () o S+ - (0
h—0 h .h
2 o 7 <
i 3G =5 (Bx —5)
e s v 3x% 4 6xh 3k -5
 3x? +6xh+3kE —5—3x +5 *oThE
=lim
k0 i3
_ i SXP+ 3R v 6xh+3h°
R—200 h
 h(6x+3h)
P L) . -
a0 e +" common factor/ (6x +3h)
=£1_1301{6x+3h:| v answer
=6x &)
721 y:Exs + 43
- x . v 2yt 4y
v=2x" +4x™
. v 10x*
cﬁ;: 10x* —12x7*
dx s
(3)
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722 | p=lJx—x?f
ol -2
o 9
y=|x-—x |
. S

v ox—2x? 4+t

A _1-5x7 +4x i
v —35x?
v 4x?
(4)
[12]
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QUESTION/VRAAG 8
21 y=12 v answer (1)
82 122{{]_2]: (0—k) L substituting (0:12)
v kE=—3
k=-3
(x—2F(x+3)=0
x=-—3 v x==3
OR/OF (3)
y=0
(x— 2_]1{.1: —k)=0
(x* —4x+4fx—k)=0
x} —hxt —4x? + dhc+ 4x— 4k =0 vk

But — 4k i1s the v - intercept
Maar — 4k is die y-afnir

Fflx)=x —x* —8x+12
F(x)=3x"—2x—8
3x° —2x—8=0
Gx+PHx—2)=0

J::=—i or x=2
3
;L=ﬂ or 1852 or 18E
27
[ i 1852
3

— 4k =12 v — 4k =12 or k=-3
k=-3
_ 3 v =3
= (3)
83 Flx)=x +3x7 —4x? —12x+4x+12

v ) =x—xt —8x+12
v derivative
v derivative equal to O

+ factors or formula

v ox=—2
3

v =200
© T 27

or 1852 or 18E
27

(6)
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8.4 F ) =6x—2
6x—2 <0

X —
) 1
f 15 concave down when x < E
F is bowkaal na onder vir x < %

OR/OF

Fixy=6x-2
6x—2=0
1
3

x =
i 1
f 18 concave down when x < —

F is bornkaalf na onder vir x = %

OR/OF

X, + X,

= or/of =

i 1
f 15 concave down when x < 3

F is borkaqf na onder vir x < %

v Bx—2

v e

)

v Bx—2

J‘v"’x-\-_\:_

(&)

P
(3)

[13]
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QUESTION/VRAAG 2
91 | V=mxrh + formula
xrth =340 + equating to 340
p-20 P
T Fra o
(3)
92 | A=2x+"+27rh v 2rrt + 27 vk
s (340
=2+ +2
T :-'r r|.k Tt ] + substituting /i
=27 r + 680
-
680
A=t v amr-S8
A'(7)= 0 for minimum surface area’ v A'(r)=0
vir min imum buite-opperviaite -
P Vo =
L3 _680 _ 170 el
VT
=5411268 ¥ answer
F=378cm (6)
: 91
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QUESTION/VRAAG 10
1011 . ) 70 7 v 70
(@ P(FemaleVroulik) = 50 = = =047 v answer
(2)
1011 v ;
(b) P(Female playving tennisVroulik speel tennis) = % = % =013 answer 1
1012
P(Female/Vroulik) = ﬂ
150 v TO
70 P(Play ten) = 150
P(Playving/Speel tennis) = —
150
. R ] ; 20
P(Female playing tennisVrwouliks speel tennis) = 150 =0.13 v
il
- {70 70y _ 4200
P(FemaleVroulik) = P(Playing/Speel tennis) =( 70 } ?_D ] = 4900 =022 LliU,”xlSﬂj 22500
150 5 150 22500 - 022
P(Female playving tenmis/Vroulik speel tennis) v P(F play t) =
= P(FemaleVroulik) = P(Playing/Speel tennis) P(F) = P(Play t)
Therefore the event of plaving tennis 1s not independent of gender./ Not independent
Dus is die gebeurtenis om tennis te speel mie onathanklik van geslag mie (3)
OR/OF
80
p le/dlanhik) = ——
(Male ) =150 .
v ; -
P(Playving/Speel tennis) = ﬂ P(Play ten) 150
150
50
P(Iviale plaving tennis/Manlik speel tennis) = 1:;—0 = 0,33333 >
) : : (80 707} 5600 - {80 707 5600
P(Mviale/Manlik) = P(Plaving/Speel tennis) = | 750 /150 ) = 57500 =025 (1300150~ 22500

P(Male plaving tennis/Manlik speel tennis)
= P(Male/Manlik) = P(Playing/Speel tennis)
Therefore the event of playving tennis 15 not independent of gender./

Dhis 1s die gebeurtenis om tennis te speel nie onathanklik van geslag nie.

OR/OF

- 0,25

~ P(M play t) =
P(M) = P{Play t)

Mot independent
(3)
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80
P(Male) =
(Male) = 150
P(Not plaving tennis) = 80
pravine 150

P(Mlale not playving tennis) = 1850 = 053333

80 ‘* 6400
P(Male) = P(INot playing tenni = =
(Male) (Not playing )= [liﬂ{liﬂ 22500

P(Mviale not playing tennis) = P(Male) = P(Not plaving tennis)

Therefore the event of playving tennis in not independent of gender.

OR/OF
70
P(Female)=——
¥ ) 130
. . &0
P(Not plaving tennis) = ——
150

50
P(Female not playving tennis) = 50 =03333
5

; . . 70 80 5600
P(Female) = P(INot plaving tenms) = = =025
& ) (Not playing ) [lﬁﬂ]lklﬁﬂj 22300

P(Female not playing tennis) = P(Female) =« P(INot playving tennis)

Therefore the events of playing tennis and gender are not independent.

BO

'
Pinot play ten) = 150

v

{BO™Y B0y 6400
150 \_150,1 22500
—0.28

~ P(Mnot plav t) =
P(MI) = P{Not play 1)

Not independent
E)

E0
t play t —
P{n-:) play ten) = 150

v

[OF0 Y B0 G900
I\_lso \_150 ~ 22500
-5

v P(F not play t) =
P(F) = P(Not play t)

Not independent

(3)
10.2 P(B)=1-P(B")
=1-0728
=0,72 v P(B) =0.72
P(A or B) = P(A) + P(B) — P(A and B)
0,96 =024 +0,72 — P(A and B) v P(A)=10.24

0.96 = 0,96 — P(A and B)
P(Aand B) =0

Events A and B are mutually exclusive
Gebeurtenis A en B is onderling witsluitend

+" substitution into

correct formula
v PlAand B)=0

€

[10]

Copvright reserved Eopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Flease turn over/Bloai om asseblief




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE | 146
Adathamatics P L Wiskunde 77 20 DEEZ016
SCESSE — Memorandum
QUESTION/VRAAG 17
11.1 2x2lx 71 =20160 v 2x 21
v 71
v 20 160 (32
11.2 All seated 1n 91 =362 B8O wayvs v 91 or 362 880
Girls seated together in 4! ways.
With the girls as one unit thev can all be seated mn
4! 6! ways = 1723'} e 4! 61 or 1?280

Almal sit op 9! = 362 880 marniere
Meisies sit saam op 4! maniere.
Mer die meisies as 'n eentheid kan almal ap

41 dlmariere = 17280 sit

41 gl
P{all girls seated together/al die meisies sif saam) = %
_ 17280 . 17280 o
3162880 362880
21 L or 0.047610
=0,047619.... 21
=4.76% or 4.76%
3)
[61
TOTAL/TOTAAL: 150
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QUESTION 1
1.3 Solve for x:
I.1:1 3x* +10x+6=0 (correct to TWO decimal places) (3)
1.1.2 V6xT =15 = x+1 ®)
1.1.3 x*+2x—2420 (3)
1.2 Solve simultaneously for x and y:
5x+y=3 and 3x’-2xy=y°-105 (6)
1.3 1.3.1 Solve for p if p°-48p—49=0 (3)
1.3.2 Hence, or otherwise, solve for x if 7> —48(7*)-49=0 (3)
[23]
QUESTION 2
241 Given the geometric sequence: 3: 2: k..
2.1.1 Write down the value of the common ratio. (1)
2.1.2 Calculate the value of k. 2)
; 128
2.1.3 Calculate the value of »n if T, =ﬁ ; 4)
2.2 In a Mathematics competition, the total prize money for the finalists is R30 500.
Each finalist will receive a part of the prize money according to his‘her position at the
end of the competition. The table below shows the position of the finalists at the end
of the competition and the prize money received.
POSITION OF THE PRIZE MONEY
FINALIST AT THE END
OF THE COMPETITION
Last ) R100
Second from last » R250
Third from last R400
Fourth from last R550
) First Rx
2.2.1 Calculate the prize money of the finalist finishing 18" from last. (2)
222 Calculate x. (6)

[15]
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QUESTION 3

Given the quadratic sequence: 0; 17; 32: ..

3:1 Determine an expression for the general term, 7,, of the quadratic sequence. 4

3.2 Which terms in the quadratic sequence have a value of 567 (3)
10 15

3.3 Hence, or otherwise, calculate the value of Z T, - Z 7 A (4)
n=35 nw=ll ll 1 ]

QUESTION 4

+ 3. The asymptotes of f intersect at A.

The sketch below shows the graph of f(x)=- .
S

The graph f intersects the x-axis and y-axis at C and B respectively.

v]
&
................. A - B —
C 5
0 x
I
4.1 Write down the coordinates of A. (1)
4.2 Calculate the coordinates of B. (2)
4.3 Calculate the coordinates of C. 2)
4.4 Calculate the average gradient of / between B and C. (2)
4.5 Determine the equation of a line of symmetry of f which has a positive y-intercept. (2)

Copyright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE 150
Mathemartics/PJ 5 DBE2O0I7
SCE

QUESTION 5

Given: f(x)=x*—-5x—-14 and glx)=2x-14

5.1 On the same set of axes. sketch the graphs of f/ and g Clearly indicate all intercepts

with the axes and turning points. (6)

! : 1

5.2 Determine the equation of the tangentto f at x =2 =" (2)
3.3 Determine the value(s) of & for which f(x)=4 will have two unequal positive

real roots. (2)
5.4 A new graph A is obtained by first reflecting g in the x-axis and then translating

it 7 units to the left. Write down the equation of & in the form h(x)=mx+c. (2)

[12]

Copvright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE 151
Marhematics/ P} ] DERE2OI7
SOE

QUESTION 6

In the sketch below, P is the y-intercept of the graph of f{x}: 6. T is the x-intercept of
graph g. the inverse of /. R is the point of intersection of f and g. Straight lines are drawn
through O and R and through P and T.

f g b

O].
f"r" _x
”.’ d "—-—-.‘_\_‘L
&

6.1 Determine the equation of g (in terms of #) in the form y=... (2)
6.2 Write down the equation of the line passing through O and R. (1)
6.3 Write down the coordinates of point P. (1)
6.4 Determine the equation of the line passing through P and T. (2)
6.5 Calculate the value of 5. (5)

[11]
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QUESTION 7

7.1

A company bought a new machine for R500 000. After 3 years, the machine has a
book value of R331 527. Calculate the yearly rate of depreciation if the machine was
depreciated according to the reducing-balance method.

Musa takes a personal loan from a bank to buy a motorcycle that costs R46 000.
The bank charges interest at 24% per annum, compounded monthly.

How many months will it take Musa to repay the loan, if the monthly instalment
is R1 9007?

Neil set up an investment fund. Exactly 3 months later and every 3 months thereafter
he deposited R3 500 into the fund. The fund pays interest at 7,5% p.a., compounded
quarterly. He continued to make quarterly deposits into the fund for 6% years from
the time that he originally set up the fund.

Neil made no further deposits into the fund, but left the money in the same fund at the
same rate of interest. Calculate how much he will have in the fund 10 years after he

originally set it up.

QUESTION 8

8.1 Given f(x)=3-2x?. Determine /"(x), using first principles.
8.2 Basasine B jj galit 20+l
dx 6x

8.3 The function f(x)=x'+bx’+cx—4 hasa point of inflection at (2 ; 4). Calculate
the values of » and c.

QUESTION 9

Given: f(x)= = —x4l

9.1 Write down the coordinates of the y-intercept of f.

9.2 Calculate the coordinates of the x-intercepts of f.

9.3 Calculate the coordinates of the turning points of £,

9.4 Sketch the graph of f in your ANSWER BOOK. Clearly indicate all intercepts with
the axes and the turning points.

9.5 Write down the values of x for which f'(x)<0.
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(13]

(3)

4

(7
[16]
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(&)
(6)

3)
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QUESTION 10

The figure above shows the design of a theatre stage which is in the shape of a semicircle

attached to a rectangle. The semicircle has a radius » and the rectangle has a breadth 5.
The perimeter of the stage is 60 m.

10.1 Determine an expression for » in terms of r.

10.2 For which value of » will the area of the stage be a maximum?
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QUESTION 11

The letters of the word EQUATION are randomly used to form a new word
consisting of five letters. How many of these words are possible if letters may not

be repeated?

and P(B)=0.35.

TS

It is given that two events. A and B. are independent. P(A)=
Calculate P(A or B).

Grade 12 learners in a certain town may choose to attend any one of three high
schools. The table below shows the number of Grade 12 learners (as a percentage)
attending the different schools in 2016 and the matric pass rate in that school (as a

percentage) in 2016.

SCHOOLS NUMBER OF LEARNERS MATRIC PASS RATE
ATTENDING (%) (%)
A , 20 35 |
e B 30 65 -
C 50 90

If a learner from this town, who was in Grade 12 in 2016. is selected at random.
determine the probability that the learner:

11.3.1 Did not attend School A
11.3.2 Attended School B and failed Grade 12 in 2016
11.3.3 Passed Grade 12 in 2016

TOTAL:
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NOTE:

¢ If a candidate answers a question TWICE, only mark the FIRST attempt.
¢ Consistent Accuracy applies in all aspects of the marking memorandum._

LET WEL:

o  Tndien n bandidaar 'mvraag TWEE keer beantwoord, merk slegs die EERSTE poging.
¢ olgehoue alfnoaatheid is DEURGAANS op ALLE aspelite van die memorandum van

foepassing.

QUESTION/FR44G 1

L1l | 3x" +10x+6 =0
.= —b++b? —4dac
2a +" substitution into correct
_ —10+,J10F —4(3)(6) formula
2(3) v x=-255
x=—255 or x=—0.78 v x=—078
3)
OROF
] 100
., 10 100 _ 100 ¥ for adding = on
36 36 both sides
4 ST 7
| Xx+—| =—
"3 T o
x+ 2 = i—?
3 3
Lo o5EAT ¥ x=-255
3 ¥ x=—1078
x=-078 or x=-255 3)
1.1.2 J6x? —15 = x+1
6x —15=(x+1) +" concept of squaring
6x7 —15=x2 +2x+1 both sides
5x° —2x—16=0 + standard form
(53x+8)x—-2)=0 (accurate)
Q v factors
x= 5 or x=2 +" both answers
Lx=2 v correct selection
(&)
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113 | x* +2x—-24=0
( Vx—d4)=
['C{ 6,1351; 4:'/9 v factors
- 4 =" | P—
OR P S S—
< 6 - v x<—6 or x=4
x = or x> 3)
12 yv=—5x+3 +" v subject of formula
EIN, T —(— T
3x° —2x( 5ﬂx—|—3_}—{ Sx+3) —105 v substitution
3x? +10x" —6x =25x" —30x+9—-105 v simplification
—12x* +24x+96 =0
xt—2x—8=0
(x—4fkx+2)=0 v factors
v values of x
=—2 X = 4
* or X v wvalues of ¥
v=13 or y=-17 6)
OR/OF
.o 3—w v x subject of formula
5
~ ~2 o
3| 3_}] _2},[3 F-“’ |= v —105 +" substitution
p. 5 3 y
S 7 :2 —_— '\
{m]_h@ ¥ )_ )7 105
25 5 )
2718y +3y? =30y +10x* =25y — 2625 v simplification
1237 +48y —2652=0
Vv +41y-221=0
(v—=13)y+17)=0 v factors
y=-17 or y=13 v values of y
3+17 3-13
= or x=———
5
x=4 or x=-2 ¥ values of x
()
131 | p*—48p—49=10 v
factors
(p—49)p+1)=0 v p=-1
p=—lor p=49 v p=49
3)
132 | 77 =-1 or 7T =49 v TP =—-1 or 7F =49
no solution x=2 ¥ no solution
viox=2
)
[23]
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QUESTION/FRAAG 2
211 32k
2 2
L2 v r=Z /067
3 3
(e)]
212 T
=
T
I=r=xl;
) ) v EXE
=:X2 3
3
_4
} 4
Thus k:i v — /134
3 3
2)
213 T —ar
128 _, (2" w128 3><(%]H
2573 729 3
(2y7 128 A2V _ 128
3 T 2187 3 T 2187
n=] -
fz'\ :./E". ((E]
n—-1=7
n=% + answer
OR / OF OR./ OF
T =ar
R .
128 _34[2 o128 (27
725 A3 720~ \3
7yl
2 128
i — -~ n-1
= 2 128
3 2187 v = S
Ve 128 3 T 2187
n—1=log, 1_ 128
=28 v answer
_ “@)
221 | T, =a+(n—-1)d + substitution of .
_ _ aand & into AS
s =100+ 18- 1(150) Lo
=R 2630 o)

____________

Copyright reserved Kopiareg voorbehou FPlease turn over/Blaai om assebliaf

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL

Mathematics/P I/ Wiskunde V1

MATHENATICS

¥

EXAM—MATE 159

____________

DBEZQIT

SCE/SSE — Marking guidelines/Nasienriglne

222 M
S, =5[2a+{n—1‘.u]
30 500 = ;[2[_100]+{n —1}{150_‘1] + substitute 30 300,
“ a and 4 into sum
61 000 = »(150n + 50) formula for AS
61 000 =150 + 50n
3 +n—1220=0 +" simplification
(3m +61)n—20)=0 v factors or
! quad formula
n:—ﬂorrz=2[] v n=20
N.-"A
x=100+(20-1)(150) v substitution T, of
=R 29350 AS
v 2950
(6)
[15]
QUESTION/FRAAG 3
31 First differences: 17 15 ¥ 17: 15
Second difference: —2
T, =an” +bn+ec
_ second difference :—_2: 1 alue of @
2 2
3a+b=17
3—-1)+5=17
B=20
v value of &
at+tb+e=0
—1+204+c=0
e=—19 v value of ¢
T, =-n" +20n—19
OR /OF
First differences: 17: 151 R ¥17- 15
T, =T, +(n—1)d, +w¢g]
! 2 +value of a
(m—1)n—2)
=@+ -DAT)+ 222 (- 2) ¥ value of b
=17Tn—-17—n" +3n—2 vvalue of ¢
=—n® +201n—19
4
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32 56 =—n' +20n—19 v T,=56

n —20n+75=0

(m—15)n—5)=0 + factors

=5 or m=15 v both answers
3)

33

10 15
2.1, - 2T,
=3 r=11

=5 +T, + L+ + 1, + 1, -1, -1, -1, - 1), = T;

=T -0 4+ -4y )+ -+ T -3 4+ T

=T,

because by symmetry I. =T, ; T; =7, ...

T, =—{10) +20(10)-19

=81
OR/OF
Ts Tw Tys
O0: 17:32;45: 5665, 72;77; 80: 81; B0, 77. 72; 65; 36
Hence,
>3,
e a1l

=(36+65+T72+7T7T+B0+81)—(BO+T77+T2+65+56)
=81

v+ symmetry of
terms

v Ty
v 81

)]

~ writing out the
symmetry of
terms

IE\

S8+ 635+ T2+ 77 +80+81

IE\

BO+T7+72+65+36

v 81
)
[11]
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QUESTION/VFRAAG 4
41[AE: 3 v (4:3)
(1
6
42 =
y= _—4"‘3 v =0
3
T2 vy = 3
s 3 2
8{0 ;_] @
‘\_ 2-
4.3 6
0= +3 =
x—4 vy=0
6
3=
x—4
—3(x—4)=6
—-3x+12=6
=2 vix=2
CZ.0 (2
14
0> 0_2
Average gradient = 2 v —2
2—-0 2-0
__3 v 3
=3 1
(2)
45 y=—x+7 v om=-1
viyi=—x+7
OR/OF OR/OF
m=-—1 v om=-1
y=3=—(x—-4
Y —x+7 v yv=—x+7
(2)
[2]
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5.1

QUESTION/FRAAG S

(234 ~2044)

£

v x-intercepts
v y-intercept

+" shape
v TP

g

+" x-intercept and
y-intercept

+ shape

(6)

o
[

—EDl-c:k-::—lﬂr
4

*”—.'Zﬂl-czk
4
v k< —14

(2)

Feflecting in the x-axis: y=-2x+14

Shifting 7 units to the lefi:

v oy=—Ix+14

(2)
[12]
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QUESTION/FRAAG 6
6.1 foy=5b"
e +" interchange x and ¥
Fx= v answer
v=Ilog, x (2)
62 |yv=x v answer (1)
63| P(0; 1) v answer (1)
64| T(1l: v coordinates of T
y=mx+c
y=—x+1 v y=—x+1 (2)
6.5 | At point B, PT and OF. intersect:
—x+l=x
2x = v —x+1==x
1
x=— 1
( = —
: 2
1 1 2
Substitute (;; E] into the equation of f°
< s
y=25"
1
1,5
2
1V 1 v substitution
o 4
OR/OF (&)
At point B, PT and OF. intersect:
—x+1l=x
2x=1 v —x+1l=x
x= ! 1
y= ! 1
s 2 o yv=—
1 1 2
Substitute {?; 5] into the equation of g:
¥ S
yv=log, x
5
1 = logﬁ[i |
2 2) +" substitution
1
= 1
Bl =_—
z 1
171 v b=—
2 4 (3)
[11]
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QUESTION/FRAAG T
7.1 A=P(1—i)
331527 =500000(1—:) v substitution of A, P &
(1—iF = 331527 # in correct formula
) 500000
1-i=j2l 11_1-:3’@ or
500000 500000
i=012800... 1-i = 3/0.663054
=12_8% v answer
(3)
72 P xll—{l_+ iy
i
¢ D 24"‘._"‘ (;— = 0324 ! ﬂz{]z N L
1900 1-| 1+ = | y 50
. A substitution of
46 000 = 024 P . x and i in correct
12 formula
46 _ 1_|' 1 0.24
95 \ 12
i 0,24}"‘ 49
|1+ =
\ 12 95
/ s 4
n=—log. [}1454—? OF/OF —nlog| 1+%J= o
|15 95 \ 12
_ ;33,432?6544._. months v 33.43
It will take him 34 months to payv back the loan. v answer
4

R . (S s

oy E=b,5
ss09 (1 292"y

0.075 + substitution into correct
2 formula
—R 115 902,69 ¥ 115 902.69
A=P(1+i)
(0075 v substitution into correct
=115 902,69/ 1+ n formuala
N ormy
v 150 32812
—R 150 32812 :
) (&)
[13]

vii= D’i?i.-"{!,{]lg?j

vin=4x65=26
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QUESTION/FRAAG §
8.1 Flx+n)=3—2(x+h)
=3—2x" —4xh—2h"
Flx+h)— Fix)=3-2x" —4xh—-2h" —3+2x° P i .
Ak o 3—-2x* —4xh—2h
v — dxh—2h*
' - flx+h)=flx)
=1 [ "
Flix) lim P V’f'[x}=1jngf{x+hj_f{1]
— 4xh— 2R " h
= Jiftnn—

h—0 h
ﬂiﬁ&w ¥ lim(—4x —2h)

h— - (_4 _
= lim(— 4x —27) * )
=—dx

OR/OF v F(x) = tim L) = F )
_ . - h
Rl b
L 3-2(x+h) —(3-2x7) , .
= lim B v 3—2x" —dxh—2h
=1in13—2x‘—4xh—2.3f—3+23:‘ v — Axh— 2 R2
=D s
_ i —dxh— 2k
=g n ¥ lim(—4x—2h)
_ (i PAx — 2h) v —dx )
Rl i
=lim(—4x—2k)
A—0
= —4x
2.9
82 J;lex +2x+1
ax
P VS 12x* 2 1
B 3 6x woisX X L
1 Ox 6x ©Ox
-1
=2x+—-+—x ,.flx-l
6
a_5_ 1 =
x v2
=2—L_| v’—lx_l
fx~
@
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83 v=x +bx’+tex—4 .
v/ =3x"+2bx+c vy =3x+2bx+te
¥y =6x+2b vy =6x+2b
At point of inflection:
¥ =_6x+2.b={] ‘(J"‘ =0
Substitute x = 2
6(2)+25=0 v 1
b 12 subx=2mto ¥ =0
b=—6 + value of b
y=x —6x" +ex—4
Substitute (2; 4):
4=2"-6(2) +ci2)-4 v substitute (2;4)
2e=24
c=12 v value of ¢
y=x —6x +12x—4 D
[16]
QUESTION/FRAAG 9
91 (0: 1) v answer
(1)
92 flx)=x"—x* —x+1
G =x(x=1)=(x~1) v —1)
Fx)=(x—1)x* 1) v [x*—1)
FO=(x—1Nx—1)x+1) v (x—1)x—1)x+1)
Sx)=0

{:;—tilx—lﬁﬂ_ll}fﬂﬂ_ o v(~1: 0)

x-intercepts:  (—1: O): (1: ) ¥ (1: 0)

OR )
f)=x—x" —x+1 v (x—1)
f(x):{x—ll.xz—lj v {x2—1::|
S =(x—1x—1)x+1) v (x—1)x—1Ax+1)
S(x)=0

1_37.—1'13:—1-H_‘C+1}-= ﬂ- _ ‘/(_1; 0)

x-intercepts:  (—1; 0); (1; 0) ¥v(1:0)

5

OoOR )

Copyright reserved Kopiareg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

FPlease turn over/Blaai om assebliaf

____________




EXAM—MATE 167

____________

2024 IGNITE_FUNZA EDUSOL MATHENATICS

Mathematics/P L/ Wiskunde Vi i4 DEBE20IT
SCESESE — Marking guidelines/Nasienvighmne

Fx)=x"—x—x+1
—(x+1)x* —2x+1) Vit
FO) =l = 2x+1, v [ —2x+1)
Fixy={x+1)x—1Nx—1) v (e 1e—1)x+1)
Fixy=0
(x—1)x—1)x+1)=10 vi(—1:0)
x-ntercepts:  (—1: 0): (1: 0) ¥ (1;0)
()
o3 f(JC)=_‘C; _xl_x+1
Flx)=3x* —2x-1 '/fl[.}c.}=3x‘—2x—l
Fix)=0 v flx)=0
Gx+Dx-D=0 v factorisation
1
x__g or x=l + x value
32 v x value
Y=o y=0 32
B =3
F 1 32
o iAo 1:0 &
|x 3 2?] 1:0) (6)
9.4
= o
v 1— and x—intercepts
-1:0 0 {10 ¥ shape
v turning points
(3)
9.5 Fix)=0
1 - 1
——=x<1 X s ——
3 3
v x<l
OR/OF o)
1 1
——:1 v
¢ 3 ) ¢ A
(2)
[17]
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QUESTION/FRA4G 10

EXAM—MATE

DEBEQIT

. \ 1.
10.1 6D=lb+2r+%[2m‘} J6D=25+2r+51_2m]
2b=60-2r —m
1
P e
b=30—r—%m b=30—r—om
(2)
102 Area = area of rectangle + area of semicircle
Alr)=length = breadth + %[area of circle)
o ™
1 1/ s v (2r) 30—r—Lag
=(2r]30—r—5m]+51m2} \, 2 )
. , 1, ﬂ-"l{m-z}
=60?—2?‘—??L+;J?L 2
2 1 ; 1
=60r —2¢~ —— v 50p — 25t — —
2 2
1 ™
= 6Dr—[2+—?r I
2 )
For a maximum,
A =0 P
) ) v A'lr)=0
60—2|2+l:{]r={] R
. 2 v 60-2{2+=1 |r
( AN 2 S
60— (d+ah =0
60
=
4+
=840 m v answer
(6)
[8]
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QUESTION/FR44G 11
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____________

111

|
BxTxbOx5x4d or %

=6720

¥ 6720

8l

v B TxB=axd s 5

P(A and B)=P(A)=P(B)
= 0.4:035
=014

PlA or B)=P(A )+ PIB)—PlA and B)

v 0,4=035
¥ 0,14

=04+035-014 +" substitution

=0.61

¥ answer

0,35

School A

0,65

School B

School C

100 % — 20%%
= E80%

OR/OF

v 80% or 0.8

30% + 530%% =80% orof 03+05=08 v 80% or 0.8

v 100% —20% or 1-02

v30% + 50% or 0.3 +0,35

@)

03x=035=0105
=10.5%

v 0.3
v 0,35
¥ 0,105 =10.5%

(0.2%035)+(03%0.65)+(0.5x09) v 0.2%0.35

=0.715
=715%

v 03065
v 0,509
v answer

S
[15]
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NOTE:
e Ifacandidate answers a question TWICE, only mark the FIRST attempt.
* (Consistent accuracy applies in ALL aspects of the marking memoranduam.

LET WEL:
¢  mdien 'm kandidaat 'n vraag TWEE beer beantweord, sien slegs die EERSTE poging na.
. Folgehoue aldouraatheid is op ALLE aspekte van die memorandum van teepassing.

Once a candidate has reached 2 errors related to marks: stop marking.
QUESTION/VFRAAG 1

1.1.1 * incorrect rounding 2/3 — only rounding penalization
* use of calculator 2/3 — this 1s where use of calculator for factors get used
* answer in surd form 273 ( at least simplified under square root)

112 CA mark only if quadratic equation

check answers

if 6x° —15=x+1  breakdown 0/3

both answer must be seen before selection 1f no factors are shown

if in the context of their incorrect sum, both of the answers are NA . both need to be
shown as NA

113 (x+6x—4) =0

. xz4or/and x = —6, award 1/3 marks (factors)
x=dor/and x = —6, award 1/3 marks (factors)
—6=x =4, award 1/3 marks (factors)

x=—6 and x = 4, award 2/3 marks

equal is left out: —1

Answer only 3/3

1.2 NB: At the second error related to a mark (two skills) — no further marking.
If incorrect algebra leads to the equation being linear: max 2/6 These marks will be the
changing of the formula and the substitution mark.

132 |CAfrom131
e If 7" = p can award 1 mark for the concept

* Ifanswer x=2only 2/3

QUESTION/FRA4A4AG 2

212 |CAfrom21.1
Answer only 2/2
213 Answer only 1/4

o If =7 2/4

* Incorrect working that leads to use of logs and an not a natural number max 2/4

221 Answer only 2/2

222 *  Answer only 1/6

Copyright reserved Kopiareg voorbehou
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____________

5, has to equal 30 500 otherwise a BD

QUESTION/FRA4A4AG 3
32 n=>5 only 1/3
33 Answer only 1/4
QUESTION/VFRAAG &4
41| x=4; y=3 11
4.3 | =0 can be implied
44| CA from 4.2 and 43

QUESTION/VRAAG 5

LA

Only working out, but no sketch max 4/6 — loose shape mark per graph not sketched

LA

CA from turning point in 5.1

CA from sketch (TP to v-intercept)

i
O (R PER (Y

Lh

Answer only 272

QUESTION/VRA4AG 6

6.1

Answer only 2/2
If answer not in terms of & max 1/2

6.3

Coordinate from not needed

QUESTION/VRAAG 7
Penalise candidates a maximum of ome mark (overall) for notation error in 7.1 and 7.2

71

Interchange A and P — breakdown 0/3
Wrong formula 0/3
Early rounding- answer 1s 12_93% — 2/3

T3

i and » incorrect — learner can still get the substitution mark 1/6
If quarterly 1s taken as monthly consistently in both parts 3/6

A=P(1+i)

5/6

' F“hl-qx][:l
If 10 years is used: —115 902.69| 1+ D,T’:

W,

=R 243 667.94
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QUESTION 1
1.1 Solve for x:
1.1.1 Bx=1)(x+4)=0 (2)
1.1.2 2x* 4+9x—14=0 (correct to TWO decimal places) (4)
1.1.3 J3-26x =3x 4)
1.1.4 (x—D(x—-4)>x+11 )
1.2 Simplify fully:
V16x7 —/25x" -
Vx
1.3 Solve simultancously for x and y:
xy=9and x-2y-3=0 (5)
1.4 Prove that x” +2xy+2y® cannot be negative for x, yeR. 4)
1271
QUESTION 2
2.1 Given the quadratic pattern: 5;10;17 ;26 ...
2.1.1 Write down the next TWO terms of the pattern. (2)
2.1.2 Determine the formula for the n” term of the pattern. 4)
2.13 Which term of the pattern will have a value of 1 765? 4)
2.2 The first 24 terms of an arithmetic series are: 35 +42 +49+ ... + 196.
Calculate the sum of ALL natural numbers from 35 to 196 that are NOT divisible
by 7. (5)
[15]
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QUESTION/FR44G &8

Penalise candidates a maximum of ome mark (overall) for notation error in 8.1 and 8.2

____________

R —
Notation formula Formula can be implied

82 » If function and dertvative 1s maxed but splitting of fractions 15 evident max 34

o If thev start with differentiation — breakdown 0/4
8.3 1 =0 can be implied
QUESTION/FRAAG 9
92 | No working is shown(calculator used)

# If the cubic becomes a quadratic 2/5
®  If three brackets 5/5
9.3 F'{x)=0 cannot be implied
Fix)=3x-2x-1
(-2
Xx=— — BE CAREFUL 1/6 for derrvative
\2(3)

1

3
9.4 | If dots only indicated on the graph 1/3 — x and y-intercepits
9.5 | Only CA from a cubic graph

Each answer gets evaluated independently
QUESTION/VRA4AG 10
1072 Derivative equal to zero 1s an independent mark
A (# )= 0 can be implied if working is correct

QUESTION/VRAAG 171

If percentages are used — penalize once per guestion

111

Answer only 2/2
2 or 0 marks

11.3.2 | Do not penalize rounding

1133 | Do not penalize rounding

Copyright reserved Kopiareg voorbehou
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Themba is planning a bicycle trip from Cape Town to Pretoria. The total distance covered
during the trip will be 1 500 km. He plans to travel 100 km on the first day. For every following

day he plans to cover 94% of the distance he covered the previous day.

3.1 What distance will he cover on day 3 of the trip?
3.2 On what day of the trip will Themba pass the halfway point?
3.3 Themba must cover a certain percentage of the previous day's distance to ensure that

he will eventually reach Pretoria. Calculate ALL possible value(s) of this percentage.

QUESTION 4

The graph of f(x)=log, x is drawn below. 8(1—99; p) is a point on f.
3

Py -
f/,/"‘
///
e *
o 7
‘ {16
//B(—;PJ
/ ’
5 : -
/,,
/
l"
4
4.1 For which value(s) of x is log, x<07?
3
4.2 Determine the value of p, without the use of a calculator.
43 Write down the equation of the inverse of / in the form y = ...
4.4 Write down the range of y = f ' (x).
4.5 The function A(x) = (—:—) is obtained after applying two rcflections on /.

Write down the coordinates of B”, the image of B on A.

Copyright reserved
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QUESTION 5
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SCE

The graphs of fi(x)= il +4 and parabola g are drawn below.
x+

e C, the tuming point of g. lies on the horizontal asymptote of f.
e The graph of g passes through the origin.

147
B|k;—
" ( 3/

is a point on f such that BC is parallel to the y-axis.

5.1 Write down the domain of f
52 Determine the x-intercept of f.
5.3 Calculate the value of &
5.4 Write down the coordinates of C.
5.5 Determine the equation of g in the form y=a(x+ Py +gq.
5.6 For which value(s) of x will S =07
g(x)
5.7

Use the graphs of f and g 1o determine the number of real

2

x

Copyright reserved
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x
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QUESTION 6

6.1

6.2

6.3

Calculate how many years it will take for the value of a truck to decrease to 50% of
its original value if depreciation is calculated at 15% per annum using the reducing-
balance method.

Every month Tshepo deposited R1 500 for his retirement into an account that paid
interest at a rate of 9,2% per annum, compounded monthly. Tshepo made his first
instalment on his 23" birthday and the last instalment one month before his 55"
birthday. Calculate how much money he had in the account on his 55" birthday.

Abram has R150 000 to invest in two separate accounts. One account pays interest at
a rate of 8,4% per annum, compounded quarterly, and the other account at a rate of
9,6% per annum, compounded monthly. How much money should he invest in each
account so that he will collect the same amount from each account at the end of 12
years?

QUESTION 7

7.1

7.2

Copyright reserved

Given: f(x)=2-3x"
Determine f’(x) from first principles.

Determine:

7.2.1 D, |(ax+5)*|

2—
722 %ify=V;+xx:8
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QUESTION 8
The graph of f(x)=—x"+13x+12 is sketched below.
A, B and D(-1 ;0) are the x-intercepts of f.
C is the y-intercept of f.
3
|
\\ -
\ r \
S \\\ \
\ C/ .\
\ \
/ \
\ D// | - f\\r
A /-1 O B x
\
\i
8.1 Write down the coordinates of C.
8.2 Calculate the coordinates of A and B.
8.3 Determine the point of inflection of g if it is given that g(x) = —f(x).
84 Calculate the value(s) of x for which the tangent to f is parallel to the line
y=-—14x +c.
Copyright reserved Please turn over
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QUESTION 9

A right circular cone with radius p and height ¢t is machined (cut out) from a solid sphere
(with centre C) with a radius of 30 cm, as shown in the sketch.

Sphere: V= %;r P

Cone: V :%;rrzh

9.1 From the given information, express the following:
9.1.1 AC interms of .
9.1.2 p?, inits simplest form, in terms of 7.

9.2 Show that the volume of the cone can be written as V' (¢) = 20xt* - %zn’.

93 Calculate the value of 7 for which the volume of the cone will be a maximum.

9.4 What percentage of the spherc was used to obtain this cone having maximum
volume?
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Ben, Nhlanhla, Owen, Derick and 6 other athletes take part in a 100 m race. Each athlete will be
allocated a lane in which to run. The athletic track has 10 lanes.

10.1

10.2

10.3

In how many different ways can all the athletes be allocated a lane?

Four athletes taking part in the event insist on being placed in lanes next to each
other. In how many different ways can the lanes be allocated to the athletes now?

If lanes are randomly allocated to athletes, determine the probability that Ben will be
placed in lane 1, Nhlanhla in lane 3, Owen in lane 5 and Derick in lane 7.

QUESTION 11

A survey on their preference of exercise was conducted among 140 people in two age groups.
The information is summarised below.

AGE TENNIS RUNNING GYM TOTAL
35 years and % 28 - 80
younger
Older than b 51 d 60
35 years
21 49 70 140

If it is given that preferring to play tennis and age are independent of each other,
determine the value of a.

If it is given that a = 12, determine the probability that a randomly selected person

prefers going to the gym or is in the age group 35 years and younger.

Copyright reserved
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SCE/S5F — Marking Guidelines/Nasienrigline

NOTE:

DEBE/2018

¢ If a candidate answers a question TWICE, only mark the FIRST attempit.
¢ Consistent accuracy applies in ALL aspects of the marking guidelines.

LET WEL:

o Indien n bandidaat 'n viraag TWEE KEER beantwoord, merk slegs die EERSTE poging.
o [olgehoue akfuraatheid is op ALLE aspekite van die nasienriglyne van toepassing.

QUESTION/FRAAG 1
111 | 3x—1fx+4)=0
1
v o —
x = 1 or x=—4 * 3
v x =—4
2)
112 | 2x* +9x—14=0
L —b+4+/b" —4ac
B 2a
_—9% |'92 —a(2)-14) ol ;ubs:iltution into correct
2(2) ormia
_ —9+4/193 v simplification
- 4
*x=122 ar x=-572 v x=122
v x=—572
“)
OR/OF OR/OF
. 9 21 821 v for addin 81
Yl e+ 2= il or a g — on
16 16 ) 16
- 1 both sides
| 9] 193
+2 | ===
. 4 16
s} 193 v simplification
x+—==
4 4
—9+./193
=
4 v x =122
x=122 or x=-5372 v x=—572 €S
1.1.3 V3—26x =3x }
3 26x = 9x? ¥ 3-26x=9x"
I —
9™ + 2§x—3 =0 + standard form
(9x—1)x+3)=0 v factors
X=— Oof x=—3 . .
¥ answer with selection
N/A )

Copyright reserved/Kopiereg voorbehou
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114 (x—1)x—4)>x+11
x2—5x+4>x+11 v xT—5x+4
2
o —6x—-7>0 v standard form
(x—7Nx+1)>0 v factors
\ P — —
— 7 OR : !
\ + -1 - 7 0+
x=—lorx=7 v xo—1lorx=7
(&)
1.2 4 x" — 5%’ - -
Jx v o dafxt —S5ax’
—afx’ |
I e ’/ _ !
N ~
3
1
x2
=—x3 v —x}
(3)
OR/OF OR/OF
Vx5 v Jx@-5
x
= (1) v = (-
:—x3 v _x!-
3
OR/OF OR/OF
L e
(1627 5 —(25x" |
1
%2
4xT —5x7 1z
= ljt v 4x? — 552
x? L
7 x=
5 7
— X —
— 1 'F/ —xl
2
=—_?c3 ¥ —x}
3)
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1.3 x—2y—-3=0
x=2.}-+3 """""""" {1) ¥x=2y+3
V=9 (2)
S'ubst_itute (1) into (2)
(2y+3)y=9 v substitution
2y% +3y=9
2}’2 +3y—-9=0 v standard form
(2y-3)y+3)=0
.3 ) v y-values
y=Sory=-— 3
Y=6o0r ¥=—3 v x-values (3
OR/OF OR/OF
x—3 x—3
_ I
Y S g e 1) hY >
=9 (2)
Substitute (17 into (2)
-
x| e 3] =9 v substitution
. 2
x* —3x =18
x* —3x—18=0 v standard form
(x—6)lx+3)=0
x=0o0or x=-—-3
v x-values
3
y=—or y=-—3
v y-values (3
OF/OF OR/OF
x=-2y—-3=0
x=2v+3 (1)
9
P 2 vy=2
x x
Substitute (2) into (1)
I 9'\'
T 2\;;' 3 ¥ substitution
¥ —2(9)—3x =0
x*—3x—18=0 v standard form
— b5’ —4ac
- 2a
_—3+,J3)% —4)(-18)
- 2(1)
—3x./81
Bl 2
x=6 orx=—73 v x-values
9 )
y=g=1> or y=—x=-3 v y-values (5)
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1.4

x +2xy+23°

=x" —l—lx;v—l—;ui +;:,=1
=(x+y) +»°

{J=:+;|;_}J =0and y' =0

Therefore (x +3L:J2 +yv =0

v x4+ 2xy+ vt + 7
v (x+w)

*’{x+y]22ﬂand}=
v’{x+_}=;]2+_y22{]

=0

(4)
[27]
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QUESTION/VRAAG 2
21.1
5 10 17 26 37 50
NSNS N SN SN S
3 7 9 11 13
NSON SN SN S
2 2 2 2
_ ¥ 37
37; 30 ¥ 50 @)
212 _ second difference 2 1 v second difference of 2
—— 2 3" v a=1
3a+b=3
3+b=35
b=2 v h=2
a+b4+e=5
l1+2+¢c=5
£= 2 v =2
T, =an +bn+c
z
=n +2n+2
(G
213 2 4+ 22 =1765 ¥ equating T, to 1765
2 _ v standard form
n-+2n—1763=10 v factors
(r+43)imp—41)=0
n=—43 or n=41 v answer with rejection
N/A )
OR/OF OR/OF
ne +2n+2=1765 + equating T, to 1763
e+ 2m—1763=0 ¥ standard form
_ —b++b? —dac
h 2a
- 2% \{2A —4(=1763) +" subt in correct formula
2(1)
_ —2%4/7056
2 ) o
v r
43 or m—4 answer with rejection
. (4
N/A
Copvyright reserved/KEopiereg voorbehou Pleaze turn over/Blaai om asseblief
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22

Sum of multiples of 7 from 35 to 196:
Som varn meervoude van 7 vanaf 33 tor by 196:

a=353; d=7
S, =§[a+f]
=2—24[35+195]
=12[231]
=2772

Sum of all natural numbers from 35 to 196:
Som van alle natuurlike getalle vanaf 35 tor by 196:
a=353;. d=1; n=162

s =%[a+ﬁ]

_le2
2
=g1[231]

=18 711

Sum of numbers not divisible by 7/
Som van getalle nie deelbaar deur 7
=18 711 —-2772

=15 939

n

[35+196]

v correct a. o and »
substitution into correct
formula

¥ answer

¥ 162

¥ answer

v answer (3
[15]
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QUESTION/VRAAG 3
31 P=D,94; =100 '/;?- =ﬂ594
T, =ar’
=100{0,94)*
= 88,36 km o aANswWer {2)
32 atr” — l}
S, =—
¥—1 _
750 = IDD[{LQ‘:"H - 1} ~" substitution into correct
094-—-1 formula
750(—0.06) — 094" —1
100
'\\I.FI
oo4n=1-2 o () _1
20 \ 30 20
0.94™ — 0.55 v 094" =053
= log0.55 + use of logarithms
log0.94
=9.66
He wll pass the halfiwav point on the 1ot dai ¥ answer
Hy sal die halfpadmerk verbyvsteek op die 107 dag (4)
33 § —_@a
=T + use of §_ formula
- 100
1500 < — v substitution
100
l—pr=«——
1500
14 e ;
¥ >=— or 9333% answer
15 (3)
[°]
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QUESTION/VRAAG 4
41 D=x=1or (0:1] v v answer
(2)
472 16
p=logy 9 v’ substitution
3
oy -2
3 9
PRt 432 v [ i]2
5 -6) 3
\l"‘ T,
p=2 answer
3)
13 | fiy=log, x
fl-x=log, v v x=log, ¥
X = X
¥ = [ﬂ vy =(i
- 3 \3)
(2)
4.4 y=0 or 1e=(0;) + " answer
(2)
4.5 16 ¥ —2
) 16
9
(2)
[11]
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QUESTION/FRAAG S
51 xR x=-1 v xeER
¥ ox=—1
2)
52 x-intercept of
0= 2 4 v equating to 0
x+1
2
x+1
2=—4x—4
dx=—-6
3
x=—7 v answer
- (2)
53
7 v= 2z +4
x+1
14 2
— e ] e - -
3 i1 substitution
2 14,
E+1 3
2 2
E+1 = 3 + simplification
2k+2=6
E+1=3
¥ answer
E=2
(3)
5.4 c(2:.4) v 2
v 4 2
22 y=al:x+p_]2+q
v _ 4
—a(x—2P +4 alx—2F +4
Substitute (0 ; 0): v Substitute (0 : 0)
0=al0-2) +4
O=4d4a+4
a=-1
y=—(x—-2) +4 3)
_ 3 3
5.6 xi—E of —lwx<0 or x>4 V’xﬂ—i
v —1laox<0
v x=4
(6D
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E—S:fsh.iﬁe-:ilLlr].ittc:nt]:maright;mq:lS*u1:i1:s_=.a.'ic:w.?iu‘rn_
x

T iz 1 eenheid na regs en 9 eenhede afgeskuif
- [_.3;:—3)1 —5: g shifted 1 vt to the right and 9 units down.
£ is 1 sewheid na regs en 9 eenhede afveskuifl

Therefore the shift of both graphs took place relative to each
other/Thes het die skuif van die grafieke relatief tot mekaar
plaasgevind.

Thev only intersect in the third quadrant.

Hulle sny mekaar slegs in die derde bwadrant.

Therefore there 1s only one point of intersection.

Daar is dus slegs een snypont.

+  both shifted 1 unit to
the right

+ both shifted 9 units
down

¥ relative shift

+ one real root
)
[20]

Copyright reserved/ Koplereg voordehiou

Pleaze turn over/Blaai om assebligf

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE 1 193 |
Mathematics P 1/ Wiskunde S 12 DEE/2018
SCE/S5K — Marking Guidelines/Nasienrigivne
QUESTION/FRAAG 6
6.1 A=P1—i)
] v A =05P
0.5P = P(1-0.15) +" substitution into correct
1—-015)" =05 formula
(0.85)" =0.5
_ log 0.5 or log, .. 0.5 + use of logs
log 0,85 )
=4 27 vears v answer
4

62 In account one month before his 55 birthday:

F=

- 1z4
1500[| 1+ ijﬂ —1}

A

H1+" —1]
i

0.092
12

=3478620.49

In account on his 557 birthdazy:

A=PQ1+i)
1
=3 4?862{],49(1 + 0.092 “|
b o
= R350528991
OR/OF
e :c{l-l—:e:'[{l—l—z')" -1]

12

In relening een maand voor sy 557

In rekening op sv 35°°° verjaardag:

verjaardag:

- “\334
1500] Hnngz [{ 0092 —1}
e

D

—

2
=R350528991

v+ value of i

v+ value of n

+" substitution into correct
formula

v adding last month's
interest
v answer

OR/OF

v value of i

v+ value of n

v+ substitution into correct
formula

v adding last month's
interest

v answer
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63

Invest Rx in account A payving 8 4% p.a compounded
quarterly /Belé Rx in rekening A wat 8.4% p.a rente
betaal, bwartaallils saamgestel.

A=Pl+if
D=DS4TS

.
=x| 1+
\

=2.711662406 x

Invest (B150 000 — x) in Account B paving 9.6%
compounded monthly /Belé (F130 000 — x in rekening A

wat 9.6% p.a rente betaal, maandelils saamgestel.

After 12 vears, the amounts are equal:

- 144
o1+ 0.084 0,096]

. 4

2.711662406 x = 3,150044027 (150000 — x)
2711662406 x = 472506.6041 - 3150044027 x
5.861706433x =472506,6041

x =RE80605.05

48 -
] =(150000—x ) 1+
e

Invest BERBO 609 1n Account A and
E130 000 — R80 609,05 =R69 390,95 1n Account B

OR/OF

a = amount invested at 8 4% p_a. compounded quarterly
bedrag belé teen 8.4% p.a. bwartaalliks saamgestel

b = amount invested at 9.6% p.a. compounded monthly
bedrag belé teen 9.6% p.a. maandelilks saamgestel

a+b=150 000
a=130000—-1b

0,084 [ 0.006
| + |

.
:jliﬂooo—f;-j 1+
S

A e " SR LR 48
lﬁoﬂﬂﬂ(H 0,084] s ‘ (142096)" (1, :1034]
4 \'l._ 12 y 4

b =TR69 390,95
a=R80 609,05

48
v [l N 0,034]
4 )

v

14=
(150000 — x}(1+M‘}
12 )

v equation

v' RE0609.05

v" R69 390,95
(&)

OR/OF

= 144

«’(1+ 0.096 |
12

0.0847"

-
v'v (150000-5) | 1+

p. A
v’ equation

v b
v a (6)
[15]
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QUESTION/VRAAG T
Penalize 1 mark for incorrect notation in the whole question.
71 Flx+h)=2-3x+h)?
=2—-3(x+2xh+ k")
=2-3x" —6xh—3h° v 2 —3x* —6xh— 3k
Fle+h)— fix)=2—3x —6xh—3h" —(2—3x7
= —6xh—3h’ v —6xh— 3k
. —6xh—3h"
e B +»subst. into formula
. h(—6x—3h)
= 1-:3%? v factorisation
= l-i't[c-l(_ 6x —3h)
— —6x v answer (3)
OFR/OF OR/OF
f’{x) — l-u?f{x+h;_f(x)
3 _ N o 2
_ lim 2 3{x+H) —(2-3x7)
A—=0 h
 2-3x" —6xh—3k —(2—3x7)
= lim
A—=0 ;2
_ —6xh—3h
— ]__]_trrl—
. h(—6x—3h)
= ]__]_ﬂg_—
—lim(— 6x— 3h) v subst. into formula
=—6x v simplification
v —6xh—3h"
¥ commeon factor
v answer (3)
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721 | p 4x+57]
i - ‘/ 1
— D_(16x% +40x +25) i’ ;g’; +A40x+25
=32x+ 40 v 4+ 40 (3)
722 | potfx+X 8
x* .
1 1
A v 'b/ 4
y=x%+1-8x"" x )
5 v 1—8x
£=lx_: +16x7 v 1 -3
dax 4 11—'
v 16x7
()
[12]
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QUESTION/FRAA4AG S
81 Clo:12) v Cl0:12) (N
8.2 —x® +13x+12=0 v f(x)=0
3 _ 17 — p
x;q13x 12=0 v (x+1)
l:x+lﬂlx‘—x—12;|=0 o [-x:!—x—'l;l‘i
(c+1lx—4Nx+3)=0
Al—3:0) v x=—3ord
B(4:0) v clearly indicating A and E:tS)
83 Flix)=—-3x+13 v Flix)=—-3x" +13
Flix)=—-6x v Flix)=—6x
—6x=0 i
v equating to zero
x=0
For f{x), point of inflection will be at (0 ; 12).
Fir fix), sal buigproit wees by (0 ; 12)
For gix), point of inflection will be at (0 ; —127.
Vir g(x). sal buigpunt wees by (0 ; 127 v (0:-12) )
OR/OF OF/OR
glx)=x —13x—12
( =
27 (%)= 6x g I{xJ 6x
v+ equating to zero
6x=0
x=0
(0;-12) v (0:-12) )
OR/OF OR/OF
Fix)=—-3x"+13 v flx)=—3x" +13
TP's where
—3x2 4+13=0 v —3x?+13=0
. 13
X =—
3
x== 13
3
_ 4208 v x-values of TPs
x-value of point of inflection: M =0
For f{x), point of inflection will be at (0 ; 12).
Fir fix), sal j-_‘:aufgp{;mt wees by _('D 112y v (0:—12) )
For g(x), point of inflection will be at (0 ; —12).
Vir g(x). sal buigpunt wees 5y (0 ; —127.
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8.4 Fllx)==3x" +13
—3x" + l? =—14 v equating denivative to — 14
—3x" =-27 v simplification
x* =9

x=3 or x=-3 v v answers (4
[14]
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QUESTION/FRAAG 9
211 | AC= ¢-30 ¥ answer (1)
2.1.2 | 30 =(r—30) + p* [Pythagoras] L .
2 _900— 2 — 60 ) (2
P~ =900 — [t~ — 60t + 900, v [¢2 —60¢ +900]
p? =900—1¢" + 60r — 900
pt =60t -1t v p? =60r—1* 3)
o2 .
Fit)= l?f 2t
3
1 2 i . -
=3 ;rr'[_ﬁDr -t )t v substitution
3 2 l 3
=2xt" ——xt
3 1)
93 N 2
Fle)=20mz" —%:-’rf"‘
: . v 7
Vit)=40mt—mt* 4OTrq
5 v —at
40t —a= =0
Ha40x —ta)=0
=0 OR =40 cm v’ answer with selection (3]
N/A
9.4 WVolume of cone’keil
=20(r )40} —%31:4{]}3
=10 666677 or 3331033211 i
¥ volume of cone
Volume of sphere/sfeer
4 s
= —m
4 3
=—m(307
3
—360007 or 1130973355 v" volume of sphere
10666.67 7
360007 v 10666,67%
= (0,296296 3600057
o L1 R
~ 29.63% v % cut out (4)
[12]
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QUESTION/FRAA4AG 10
101 10! il
=3 628 800 v answer
2
102 41 71 v 4
=120 960 v 71
v 4= Tl or 120 960
(3)
OR/OF OFJ/OF
A3 61 T v 41
=120 960 v 8lx 7
¥ 4 a6l 7 or 120 960
3)
103 ﬂ v a8l
1!
v O 0.000198
= — or or 0,
Sosg OF 0000198 101 5040
(2)
[71
QUESTION/FR44G 11
111 Pitennis )x P['f_i 35 years) = P(tennis and < 35 years) v statement
21 80 a
120 140 140 v substitution
a=12
+ answer
3)
11.2 P{g}m or <35 }re_-a_rs} v statement
= Plgym)+ P(= 35 yvears )| — Plgyvm and = 35vears) 70
T 80 40 v —
— + — 140
140 140 140 20
v
110 e
T 140 o
40
=11 or 0.79 140
v E or E or 0,79
140 14
(3)
[8]
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QUESTION 1
1.1 Solve for x:
1.1.1 x*—5x—6=0
1.1.2 (3x—1Xx—4)=16 (correct to TWO decimal places)
1.1.3 4x—x* =20
1.1.4 F:r ;11 =4
1.2 Solve simultaneously for x and 1~

x+3y=2 and x  +4xy—5=0

1.3

A rectangular box has dimensions a, & and ¢ The area of the surfaces are

- 342 and 6+/5 . as shown in the diagram below.

]

210
a (=
LY,
— o
(3‘\."5
b
o

EXAM—MATE

DEEZ2019

=l

[
<
-
=

Calculate, without using a calculator, the volume of the rectangular box.

QUESTION 2

21 The first FOUR terms of a gquadratic pattern are: 15 ; 29 ; 41 ; 31
211 Write down the value of the 5 term.
212 Determine an expression for the »n® term of the pattern
T, —an” +bu+c.
213 Determine the value of T,
Copyright reserved
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2.2 Given a geometric sequence: 36 ; —18 ; 9 [
221 Determine the value of », the common ratio.
) 9
2272 Calculate n 1f T, =
4 096
223 Calculate S_
224 Calculate the value of LT +T +T + . + T
T, +T, + T, + Ty +...+ T,y
QUESTION 3
31 The first three terms of an arithmetic sequence are: 2p+ 3 p+6and p— 2.
311 Show that p=11.
312 Calculate the smallest value of # for whach ¥, < —55,
] G 15
3.2 Given that » (x—3k)= > (x—3k), prove that > (x—3k)=0.
E=1 k=1 =1
QUESTION 4
15X
Given the exponential function: g(x) = (qj
41 Write down the range of g
42 Determine the equation of g_l in the form y= __.
4.3 Is g afunction? Justify vour answer.
4.4 The point M(a:2) lieson g7'.
441 Calculate the value of a.
442 M ' | the image of M, lies on g Write down the coordinates of M.
4.5 If A) = gix + 3) + 2, write down the coordinates of the image of M ' on A
Copyright reserved Please furn over
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3

2)

5
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2)

(3

)
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(1)
2)

(2)

(2)
(1)
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QUESTION 5
51 Given: flx)= L—FE
x+2
511 Determine the equations of the asyvmptotes of f
5.1.2 Write down the y-intercept of £
5.1.3 Calculate the x-intercept of
.14 Sketch the graph of . Clearlv label ALL intercepts with the axes and any
asvmptotes.
52 Sketched below are the graphs of  kix)= ax® +bx+c and Blx)==2x+4.

Graph k& has a turning point at (—1 ; 18). S iz the x-intercept of % and &
Graphs /1 and & also intersect at T

(—1:18)

——————_ i

TN

521 Calculate the coordinates of 5.

522 Determine the equation of & in the form = a[:x+_p}1 +q
5.23 If k(x)=-2x"—4x+16_ determine the coordinates of T.
524 Determine the value(s) of x for which k&(x) < =(x).

525 It is further given that k is the graph of g'(x).

(a) For which values of x will the graph of g be concave up?

(b) Sketch the graph of g, showing clearlv the x-values of the turning
points and the point of inflection.
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3
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QUESTION 6

6.1

Sandile bought a car for E180 000. The value of the car depreciated at 15%0 per annum
according to the reducing-balance method. The book value of Sandile’s car 13 currently

R79 Be6_ 96.
6.1.1 How many vears ago did Sandile buy the car?

6.12 At exactly the same time that Sandile bought the car, Amil deposited
EA49 000 mnto a savings account at an interest rate of 10% p.a., compounded
guarterly. Has Anil accumulated enough money in his savings account to
buy Sandile's car now?

E=xactly 10 months ago, a bank granted Jane a loan of E800 000 at an interest rate of

10.253% p.a., compounded monthly.

The bank stipulated that the loan:

- Must be repaid over 20 vears

- Must be repaid by means of monthly repayments of RY 85315, starting one month
after the loan was granted

621 How much did Jane owe immediately after making her 6% repayment?

622 Due to financial difficulties. Jane missed the 7% 8% and otk payments.
She was able to make payments from the end of the 10® month onwards.
Calculate Jane's increased monthlv payment in order to settle the loan in
the oniginal 20 vears.

QUESTION 7

7.1 Given flx)=x+2.
Determine ' (x) from first principles.
7.2 Determine ﬁ if:
dx
7.2.1 v=4dx + 2
x
7.2.2 yv=43ix+3x)*
73 If g i1s a linear function with g(1) =5 and g (3)= 2, determine the equation of g in
the form v= _.__.
Copyright reserved FPlease furn over
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A cubic function hix)= —2x° +bx” +cx+d cuts the x-axis at (—3 ; Oy; L

g1

83

g4

Show that Alx)=-2x —7x*+9.

Calculate the x-coordinates of the turning points of /.

Determine the value(s) of x for which % will be decreasing.

SRR

EXAM—MATE
DEE2019
: CI\I and (1 ;07

F

For which value(s) of x will there be a tangent to the curve of & that 1s parallel to the

line y—4x=7.

QUESTION 9

A
A cone with radius » cm and height AB is inscribed 1n a il
sphere with centre O and a radius of 8 cm. OB ==x. . :
Ao
..-ff I
I
T 4, o B
WVolume of sphere = 3 oo ff |

1 4 10

Volume of cone = 3 arth ‘,"- '._,.-"’"' : .
b . _ O

B

Determine the ratio between the largest volume of this cone and the volume of the

91 Calculate the volume of the sphere.
92 Show that »* = 64— x".
93
sphere.
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KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

FPlease tuwrn over

____________

3
(3)
(2)

G
[12]

(1)
(1)

(7)
[2]




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE
Adathematics Pl & DEE2019
SC/WNEC

QUESTION 10

101

10.2

A bag contains 7 vellow balls, 3 red balls and 2 blue balls. A ball 15 chosen at random
from the bag and not replaced. A second ball 1s then chosen. Determine the probability
that of the two balls chosen. one 1s red and the other 13 blue.

Learners at a hostel may choose a meal and a drink for lunch. Their selections on a
certain day were recorded and shown in the partiallv completed table below.

MEAL
SANDWICH (S) PASTA (P)

TOTAL

DRINK

Fruit Juice (F) a 30 b

Bottled Water (W)

TOTAL 200 250

The probability of a learner choosing fruit juice and a sandwich on that day was
048,

10.2.1 Calculate the number of learners who chose fruit juice and a sandwich for
lunch on that dav.

1022 Is the choice of fruit juice independent of the choice of a sandwich for lunch
on that day? Show ALL calculations to motivate vour answer.

QUESTION 11

Two learners from each grade at a high school (Grades 8, 9, 10, 11 and 12) are elected to form a
sports committee.

11.1 In how many different ways can the chairperson and the deputy chairperson of the
sports committee be elected if there is no restriction on who may be elected?
11.2 A photographer wants to take a photograph of the sports commitiee. In how many
different wavs can the members be arranged in a straight line if:
11.21 Any member may stand in any position?
11.22 Members from the same grade must stand next to each other and the Grade
12 members must be in the centre?
TOTAIL:
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NOTE:

. If a candidate answers a gquestion TWICE, only mark the FIRST attempt.
. Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL.:

. Indien 'n bandidaar 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
. Folgehouwe albumaatheid is DEURGAANS op ALLE aspelite van die memorandum van

foepassing.
QUESTION/FRAAG 1
1.1.1 X —5x—6=0
(x—8)x+1)=0
x=6 or x=—1 v factors
+" both answers
2)
OR/OF OR/OF
x—5x—6=0 )
p— +" correct subst into correct
L3 +4/(=5)* — 4Q(—6) formula
2Q)
v 5E4/49
2
x=8 or x=-—1 + both answers
_ _ )
112 | (3x-1)x—4)=16
3x? —135—12 = 0 v standard form
v 13 i-\ll"ll:—13)J — 43N —12) + correct subst into correct
2(3) formula
v 13 +£4/313
6
x=512 or x=—0,78
v ¥ answers
“)
OR/OF OR/OF
3x? —13x—12=0 v standard form
x* —E:c= 4
3 2
2 2
JET EI O £ —Eﬂﬁi v adding [—%} both
3 6 6 ) . o
137 313 sides
x—— | =—
[ 6 ) 36
e 13£4/313
[
x=512 or x=—078 v v answers )
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1.13 x4 — x)=0 v factorisation
—x(x—4)=0 or —x(x—4)=0
x(x—4)<0
AN s
D\\/dt / \
0<x<4 or x= [0:4] Vv 0=x=4
3)
1.1.4 g1 _
3.—" 1l 4
5% + ,
v
G5+ DG -1 A factors in mumerator
5% +1
3 —-1=4 v 5T _1=4
3 =45
x=1 v answer
3)
OR/OF OR/OF
Six _1 B
5 +1
S _1=45" +4
5% —45*-5=0 v~ standard form
5% —5)5% +1)=0
{ }] :I +" factors
3 =5 or 3 =-1
=1 v answer
3)
1.2 X = = A il (1) ¥ x=2-3y
Ay —5=0 ...
Substitute (1) in (2):
(2-3)) +4¥(2-3y)-5=0 +" correct subst into correct
4-12y+9y* +8y—12p° —5=0 formula
—3p" —4y—-1=0
37 +4y+1=0 v either standard form
Gy+1y+1)=0
y=—-_ or y=-1 v v —values
=3 orx=>5 v x —values
(2)
OR/OF OR/OF
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2 x
2 x a
y=3"3 (1)
X4y —5=0 . AD

Substitute (1) 1 {2):
2 2 x
X +4x| ———|—-5=0
3 3

3x? +8x—4x? —15=0
—x*4+8x—15=0

x* —8x+15=0
(x—50x-3)=0

v oy=2
Y73

x
3

+ correct subst into correct
formula

+  either standard form

ab be.ae = 2-J10 645 342
(abe)* = 364/100
abe = /360 = 6-/10

OR/OF

ac = Gﬁ a= éﬁ
[

be=32 b= 342
[

ab = 2-/10

=
L)
[y \ [

18410 = 2J10.22

cz =9

c=3

Volume = gbe = 24/10.3 = +/360 = 64/10

x=3 or XxX=>5 v x —values
1
}::_E or yv=-—1 v v —values (37
1.3 ab = 2410
be =342
e = E\E " volume = abe

Vv abbe.ac = 2+/10.6+15 342
v (abe) =364/100

" answer

3)
OR/OF
c
w32
c
+" wvalue of ¢
+" Wolume = abc
v answer (3)
[22]
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QUESTION/VRAAG 2
21.1 59 ¥ answer
(1)
212 15 29 41 51
NS NSNS
14 12 10
NSNS
-2 —2
la=-2 vsecond difference of — 2
a=-—1 v a
3(—1)+b=14
. =17 v b
(—1)+(17)+e=15
c=-—1 -
T,=-n>+17n—1 @
213 T, =—(27) +17(27)-1 ¥ substitution
- ! ¥ answer
221 —18 1
r=¥=_5 " answer
L
222 1\.,11—1 1 1
= =
2 2
n—1
2 —s-1)
4096 2
1 _ |”_ e 1 1 T"l
16384 | 2 16384 _L_L
/_ 1‘»,14 B ./_ l}ﬂ—l
ks 2.}' e 2
l4=n-1 ¥ answer
n=15 3)
OR/OF OR/OF
35;_13;9;__9;2=__9;___;i
2 4 B 4096
If vou look only at the denominator: 2 ;4 ;8 ; ;4096
2% = 4096 v 2% = 4096
2k _ 512
k=12 v k=12
Som=15 terms ¥ answer
3)
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223 S, = I
1—# i
36 v correct subst into correct
= ] formula with— 1 <=<r=1
1-|—=
L2
— 24 v answerif—1<r<1
2)
224 o~ 230
1
—18 [ZJ _1] v’rzlandnzzﬁﬂ
57250 even = 1 4
——1
4
=24 ¥ S50 even = —24
1 230
36| | _] -1
s .
250 odd 1 ~
48 4 ”'fslso:dﬂ =48
Sea"ﬂ' 48
S e 24
-2 v answer
)
OR/OF OR/OF
T, +T, +T; +T, +_ .+ T,,
T, +T,+T, +T; +..+ Ty
_ a+art +art+ _+art v at+artart + _+ar™t
a'r+c;rr';'+a'}“5+_..+:1i“4;5I '*"‘ai"+arr'3+a}‘:+...+a‘.l"4ggI
_ a+ar]-l—a?'4—|—._.—|—ar4;3 -
r{.:;.'+.:;.'?'2 +a;t°'4 —l—_._+ar4gs} r o 4 408 )
1 rla+ar® +ar® +  +ar™)
T
=-2 v answer (4}
[17]
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QUESTION/FRAAG 3
311 |p+o6—2p+3N=p—2—(p+6) + equating i.t.op
—p+3=—8 v simplifying
p—11 @
312 T, =25+{n—-10—-8)=33—-8n * subst into T, formula
33—-8n <55
—8n <88 v 1 =11
n =11
i v =12
e Term 12 wall be the first term smaller than —55 3)
S Term 12 sal die eerste term Keiner as — 35 wees.
32 Sﬁ=%[a+l]=g[(x—3}+(x—18)]
— 6x— 63 v 6x—63
Sy = %[a +/7] =%[(x—3)+(:c—2?}]
=9x—135 * Ox—135
6x—63=9x—135
3x=72 v
x=24 fi‘-
= o
~ S5 =2la+]= l%[{x—3)+(x—45}] V=34 (x—43)]
15
=—1][2x—48
2 [ 1
=1—}[2(24}—48]= 0=RHUS +" substitution of x B
2 3}
OR/OF OR/OF
2
> (x—-3k)=0
=7 ¥ expansion
(x—21)+(x—24)+(x—27)=0 g 3xp o
S3x—=T72=0 h
3x=72
x=124 v 24
15
2(24—3:3:)
P
=21+18+15+_...+—21. +" substitution of x
o]
S =—la+!
«=5la+n]
=£[21_21] " sum of 15 terms .
2 (3)
=0=RHS
OR/OF OR/OF
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-3+ (x—6)+(x—D+(x—12)+(x—15) +(x—18)
= (x =3+ (x—6)+ (x— D+ (x—12)+(x—15)+(x—18)
F(x—2D+ (x— 2D+ (x—27)

v expansion

v 3x—-T72=0
~3x—72=0 *
3Ix=72
x=24 v 24
15
{24 -3k
k=1
=21+18+15+ _+-21 v substitution of x
7
5, = E[a +1]
15
=—|21-21
2 [ ] + sum of 13 terms (3)
= 0=RHS [10]
QUESTION/FRA44G 4
41 y=0 v answer
(1
OR/OF OR/OF
veld:ox) v answer
(1)
4 .2 o l’“‘. x
gyv= 2
- 1y NV
R (1
b 2)
yv=log; x or y=-—log,x or y= 1-::|g2l ¥ equation (2)
= x
2
43 Yes. The vertical line test cuts g = once * ves
Ja. Die vertikale hyn toets smy g_‘r slegs eavleer. + valid reason (2
OR/OF OR/OF
Yes For every x-value there is a unique y-value v wes
Ja. Vir elke x-waarde is daar 'n unieke yv-waarde + valid reason
@
OR/OF OR/OF
Yes. gis a one-to-one function / Ja. gis m een-tor-een_funksie v wes
+" valid reason
@
OR/OF OR/OF
¥es The horizontal line cuts g only once v wes
Ja. Die horisontale hvn sny g slegs een beer +" valid reason
@)
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441 A :—logzx
2=—log,a v  correct subst into correct
- formula (a ; 2)
a1 _|f’1T_1
a= T4 or a= -\_E,J T4 ¥ answer (2
442 A , ¥ answer
M| 2:=| or M'(2:a) (1)
M 4/
4.5 o™ v 1
M| - 1= | o
\ o
4
3)
[11]
QUESTION/FRAAG S
5311 x=-2 v answer
-3 v answer
) (2)
512 7Y
0: By, v answer
. (1)
513 1
——+3=0 _
x+2 v =10
1+3(x+2)=0
3x=-7
7
*=T3 v answer
©T (2)
x-intercept | ——; DJ
\_ 3
5.14
' ¥
v asymptotes at
v=73 and
_ =_2
3.5 x
- N v intercepts at
- £l y=35and
x=—273
v shape
¥ {reasonable
23 _2 10 * representation in
correct quadrants)
(3)
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ig

____________

DBE2012

52.1 —2x+4=0 vy=0
2x=4
x=2 V=2
B2
2)
522 Equation of &
v=alx+17 +18 v y=alx+1)] +18
O=al2+1) +18 0=al—4+1)? +18 v SHTFT}"E 2:0er
9a=-18 o
a=-2 ) v a
y=—2(x+1) +18 €)
523 —2x? —4x+16=—2x+4 v equating
—2x* —2x+12=0
R ¥ standard form
{x+31:c_2}={] +" factors
| x=—3 or x=2 v choosing x =—3
y=-2(-3)+4=10 v answer
T(3 ; 10) (3)
524 x<-3orx>2 i
(2)
OR/OF OR/OF
(o0 - — 3L (2 : @) v v answer
2)
3253a | x<-—1 v answer
(2)
OR/OF OR/OF
(—a0 - —1) ¥ v answer
2)

W

¥ shape of cubic with
local min tp moving to
local max tp

¥ turning points at x = 2

and x=—4
v~ point of inflection at
x=-—1
(3)
[25]
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QUESTION/FRAAG 6

6.1.1 A=Pll—i)

(1—015) = 786696
180000

(79866.96 )

og| —— |

. 180000

log{l—-0.15)

n = 4999  vears

M= 5 vears

7986696 = 180000(1— 0,15 )"

v+ substitution

+ use of logs

v answer

(€)]

6.1.2 A=Pl+i)
-, 20
— 49 000[1+% |

S
= REB0 29221

The money will be enough to buy the car.
Die geld sal genoeg wees am die motor te boop.

+ values of i and =n
+" substitution

+" conclusion
(consistent with answer)

3)
6.2.1 P i —(+i) |
i
- s 01025
| 7 N V=234 v i=—
785315 1-[ 1+ 22922 } 7 12
P= L~ 12 ) ~" substitution in present
01025 value formula
12
P=R793 74925 v answer
“@)
OR/OF OR/OF
Balance Outstanding / LUitstaande balans
8 v ;1 =6 in both
. 785315 {1+ DJGES} -1 . 01025
0.1025 \ 12 Vo=
= 800 000 1+— — - 12
ﬂ=1023 v A —F
12
=841 88556 —48 136,62
= R793 748.94 v R793 748,94
) @)
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622 | 4= P1+i)
(,. 01025y .
=793749.25 1+ ——
) ( 2 } v 7"93?49=25[1+ DJIEEEJ

=RE14 26353052

Wew instalment/Niuwe paaiemernt:
_ xll -1+ |

P
i
‘01025 —231 v =231
X 1-| 1+ 5
- < v" substitution of new P
814263.3052= 01025 v substitution of 7 and i into
12 formula
x=RS 089.20 v answer ()
[15]
QUESTION/FRAAG T
71 flx)=x*+2
flx+my=(x+hf +2
—x 4 2xh+hi 42 ) )
f(x+h}—f{_x]l=x2 +2xh+ R +2—x* +2':| v x4+ 2xh+ kY42
= 2xhe i’
P (x)zlﬁnf{x+h)—f{x]'
h— ;I
:l_mth+w ,,l_%lzxﬁ+h
. h(2x+ k) . R(2x+R)
- i M2 <
— lim(2x + /)
a0
— oy + answer
@
OR/OF OR/OF
£ (0 =t LN 1)
—1i ﬂx +2x}1+.31;i+2—|:\x +2) v 2 Ihe BE 4D
. 2xh+ R z
=lm =" v lim AR
A=l h
zhmh{2x+h] v i B(2x+ k)
h—D h pa h
— lim(2x + &)
s
oy + answer (4
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721 | y=4x® +2x7! v 4+2x7!
v 2 -2
E=12.‘C —2x *’flj_'x"'q
v —2x
3)
722 | y—fx+ (3%
1 : f
=4x? +9x° v 4x? v 9x
2 ) 4 —% 4.3
;ﬁ=%x3+i4x’ viogx v 34
£
)
7.3 Point of contact: (1;:35)
m=2 v om=2
y—y, =m(x—x) or v=2x+c ¥ substitution of (1 ; 5)
y—>5=2(x-1) 5=2+c¢
c=3
y=2x+3 y=2x+3 v’ answer
(3)
[14]
QUESTION/VFRAAG S
21 3 3
h(x):—}l(x+§)(x—l){x+3) ""'1/—2(.1:+E){x—1}(x—|—3)
hlx) = (25 +3)x? +2x-3) Ycomect simplification.
Wx)=-2x" —7x* +9
OR/OF
OR/OF
R(x) =—(2x +3)(x—D(x+3) vV —(2x+3)x—D(x+3)
. v ; . }
o)~ (2 + 3o + 20 3) corvec smpliicaion,
hx)=—-2x" —7x* +9
g2 hi(x)=—6x" —14x
63t —14x =0 ¥ first derivative
—box" —14x = v =0
—2x(3x+7)=0
x=0or x=—— +" both answers
3)
83 - 7 >0 v+ answer
x 3 orx 2)
OR/OF OR/OF
" 7
x e —EC;—E‘}UI[G;II} ¥ v answer
W A (2)
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24 v=4x+7 v=4x+7
—6x" —14x =4 v h'(x)=4
0=6x" +14x+4
. v orm
0=3x%+7x+2 standard &
0=(C3x+1Nx+2)
x = 1 or x——2 ¥ both answers
3 4
[12]
QUESTION/FRAA4AG 9
91 Volume of Sphere
4 3 20487
= 3 T(8F or = 3 or =2144.66 v answer
1
92 ' +x* =8" (Pythagoras) *" substitution or reason
P — 64— x2 Pythagoras
1)
93 2
Veone = 3 - h
v h=8+x

- %{512+ 64x —8x” —x*

dVl _ 64r _ 16a 3T 2

—_ Y — — ‘/£=64.-'T_15.-'TI_3_;T 2
ahx 3 3 3 ax 3 3 i
0=64—16x—3x"
0=(8—-3x)x+8)
x=§ x=—8 .,/xzﬁ
3 3
1,(512Y32)
Veome 3 \. 9 N3 ) v volume of the cone
Viphere 20487
3
2
: [
27 57 or 0.3
7
2]

v %fr{ﬁdr—xi][mx}

v expansion

Copyright reserved/ Eopiereg voorbehiou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turn over/Blaal om asseblief




2024 IGNITE_FUNZA EDUSOL

Mathematics PIL/Wiskunde I

i3

DBRE20ID

SCAESMNSCNES — Marking Guidelines/Nasienriglvne

QUESTION/VRAA4AG 10

____________

101

P({One Red and One Blue)

= P(Red, Blue) + P(Blue, Red)
(3] (27 (2] fzj

=] — }{|— 4+ — %] —
120 11 127 411
1

FaN [

v | ERW EJ

12 ) Ll
FaN

v | 202
12 L1

v addition of products

These events are independent /
Hierdie gebeurtenisse is onafhanklik

11 v answwer
@
1021 | a=048> 2350
a=120 ¥ answer (1)
1022 | =150 v b
P(S) = P(F)
_ ZUDXE v  P(S) = P(F)
250 250 200 4150
=048 250 250
=P(5 and F)

v~ conclusion
(with realistic probabilities)

4)
[9]
QUESTION/VFRAAG 11
11.1 10 =9 ¥ 10 =9
=90 (2)
11.2.1 | 100 » 10!
=3 628 800 (1)
1122 | 20 = 21 = 21 = 21 = 21 =4l ¥ 2ok 2 x 20 o= 2] o 21
= 768 ¥ 41
w 21w 21w 21 e 21 e 20
or 768
(3)
[6]
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QUESTION 1
1.1 Solve for x:
1.1.1 x! —x-20=0
1.1.2 3x° —=2x—-6=0 (correct to TWO decimal places)
1.1.3 (x-1)*>9
1.1.4 2Vx+6+2=x
1.2 Solve simultaneously for x and -
4x+y=2 and 4x+ y* =8
1.3 If it is given that 2* x 3” = 24%, determine the numerical value of x — y.
QUESTION 2
2.1 Consider the quadratic sequence: 72 ; 100 ; 120 ;132 ;...
2.1.1 Determine 7., the »™ term of the quadratic sequence.
2.1.2 A term in the quadratic sequence 72 ; 100 ; 120 ;132 ; ... is cqual to the

twelfth term of the sequence of first-differences. Determine the position
of this term in the quadratic sequence,

2.1.3 Determine the maximum value of the quadratic sequence.
2.1.4 Determine the maximum value of the sequence:

—23:;5.:25:37. ...

2.2 Consider the sequence: —11; 2Zsin3x ;15; ...
Determine the values of x in the interval [0°; 90°] for which the sequence will be
arithmetic.

Copyright reserved Please turn over
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(4)
(4)

(4)

&)

(4)
[24]

“)

(3)
3)

(1)

(4)
[17]
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QUESTION 3
3.1 If r= % and a = 2 000, determine:

3.1.1 T,, the general term of the series (1)

3.1.2 T, (1)

. . . . 16

3.1.3 Which term of the series will have a value of 15 625 (3)

3.2 Consider the geometric series where ZT_ =27 and §, =26.
m=]
Calculate the value of the constant ratio (r) of the series. (4)
2]
QUESTION 4
The lines y=x+ 1 and y=-x—7 are the axes of symmetry of the function f(x)= —2 +q .
x4+ p
4.1 Show that p=4 and g =-3. (4)
4.2 Calculate the x-intercept of /. (2)
4.3 Sketch the graph of f. Clearly label ALL intercepts with the axes and the asymptotes. (4)
[10]
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QUESTION 5
Sketched below are the graphs of f(x)=-2x +4x+16 and g(x)=2x+ 4.
A and B are the x-intercepts of . C is the turning point of f
JL}I C
£
—_— - {i %
5.1 Calculate the coordinates of A and B.
5.2 Determine the coordinates of C, the turning point of f
5.3 Write down the range of f.
54 The graph of A{x}= f(x + p)+ g has a maximum value of 15 at x =2,
Determine the values of p and g.
5.5 Determine the equation of g™, the inverse of g, in the form y= ...
5.6 For which value(s) of x will g '(x).g(x)=07?
5.7 If p(x)= f(x)+k, determine the value(s) of k for which p and g will NOT
intersect.
Copyright reserved Please twrn over
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QUESTION 6
6.1 Given: g(x)=3"
6.1.1 Write down the equation of g~ inthe form y= ...
6.1.2 Point P(6 ; 11) lies on A(x) =3""' + 2. The graph of A is translated to
form g. Write down the coordinates of the image of P on g.
6.2 Sketched is the graph of f(x)=2""" +g.T(3 ; 16) is a point on f and the asymptote

of f is y=-16.

-

Determine the values of p and g.

QUESTION 7

7.1 An amount of R10 000 was invested for 4 years, eamning interest at r% p.a.,
compounded quarterly. At the end of the 4 years, the total amount in the account was
R 13 080. Determine the value of r.

7.2 A businesswoman deposited R9 000 into an account at the end of January 2014. She
continued to make monthly deposits of R9 000 at the end of each month up to the end
of December 2018. The account earmned interest at a rate of 7,5% p.a., compounded

monthly.

7.2.1 Calculate how much money was in the account immediately after
60 deposits had been made.

7.2.2 The businesswoman left the amount calculated in QUESTION 7.2.1 fora
further » months in the account. The interest ratc remained unchanged
and no further payments were made. The total interest eamed over the
entire investment period was R190 214,14, Determine the value of n.

Copyright reserved Please turn over
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(4)
(8]

C))

3)
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QUESTION S
8.1 Determine f'(x) from first principles if it is given that f(x) = 3x°. (5)
8.2 Determine:
/ - - b3 9
8.2.1 @) if f)=x? -3+ @)
x
8.2.2 g'(x) if g =(Vx+3JVx-1) @)
[12]
QUESTION 9
The graph of f(x) = 2x* +3x? —12x is sketched below.
A and B are the turning points of £ C(2;4)is a pointon f
4by
C(2:4)
X
»
9.1 Determine the coordinates of A and B. (5
9.2 For which values of x will / be concave up? 3)
93 Determine the equation of the tangent to f at C(2; 4). (3)
(11)

Copyright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE | 229
Mathematics/P1 g DBE2021
SC/NSC
QUESTION 10
10.1 The graph of f(x)=ax’ + bx? + cx +d has two turning points.

The following information about f is also given:

. F@=0
e The x-axis is a tangent to the graph of / at x = -1
e (D=0

1
- 1T=|>0
& [ 2]
Without calculating the equation of £, use this information to draw a sketch graph of

/. only indicating the x-coordinates of the x-intercepts and turning points. 4)

10.2 O is the centre of a semicircle passing through A, B, C and D. The radius of the
semicircle is (x -x? ) units for 0 < x <1. AAOB is right-angled at O.

\ - \
[ (T = \
b — N = ‘
D O C
10.2.1 Show that the arca of the shaded part is given by:

Area= [n—zj(x“ —2x + xz)
4 (5)

10.2.2 Determine the value of x for which the shaded area will be a maximum. 4)
[13]
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QUESTION 11
11.1 Two events, A and B, are such that:

e Events A and B are independent
e PnotA)=04
e P(B)=03

Calculate P(A and B). 3)
11.2 A survey was conducted among 150 learners at a school.
The following observations were made:

e The probability that a leamner, selected at random, will take part in:
o Only hockey (H) is 0,24
o Hockey and debating (D), but not chess (C) is 0,14
o Debating and chess, but not hockey is 0,12
o Hockey and chess, but not debating is 0,02

e The probability that a learner, selected at random, participates in at least one
activity is 0,7.

e 15 leamners participated in all three activitics.

e The number of lcarners that participate only in debating is the same as the number
of learners who participate only in chess.

The Venn diagram below shows some of the above information.

S
11.2.1 Determine a, the probability that a learner, selected at random,
participates in all three activities. (1)
11.2.2 Determine m, the probability that a learner, selected at random, does
NOT participate in any of the three activities. (1
11.2.3 How many learners play only chess? (4)
Copyright reserved Please turn over
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11.3 A three-digit number is made up by using three randomly sclected digits from 0 to
9. NO digit may be repeated.
11.3.1 Determine the total number of possible three-digit numbers, greater than
100, that can be formed. (2)
11.3.2 Determine the total number of possible three-digit numbers, both even
and greater than 600, that can be formed. (4)

[15]

TOTAL: 150
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NOTE:

¢ Ifacandidate answers a question TWICE, only mark the FIRST attempt.
¢ Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL:
¢ Indien w kandidaat 'n vraag TWEE beer beantwoord, merk slegs die EERSTE poging.
. Volgehoue alkuraatheid is DEURGAANS op ALLE aspelte van die memorarndum van

toepassing.

QUESTION/FRAAG 1

1.1.1 x?—x—20=0
[x—5Nx+4)=0 v factors
- v x=3
*x=53 or x=-—4 v e 4 )
1.1.2 3x? —2x—6=0
]
-‘C=_[_ Z}i\![—l} _4{3}{_6} + substitution
2(3)
1+./19
= 3 v simplification
x=-112 or x=179 v x=-1.12
v x=1.79 (€))

1.13 (x—1D° =9
x' —2x—8=0
(xx—4)(x+2) =0

+ standard form

Critical values: x=4 or x=-2

\ /.

+ critical values

_2’\_,/4_.—-

x=—2 or x=4 v x <2 or x>4

4
OR/OF OR/OF @
(—o=;—2) or (4;=) v (—e;—2) or (4:%=)
OR/OF OR/OF
x—1>=3 or x—1=-—-3 v r—1=13
x =>4 or x-=-—2 vx—1<-3

Vv x =4 or x <=2
(4)
Copvright reserved Kopiereg voorbehou FPlease turn over/Blaal om asseblief
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1.14 2x+6+2=x
e+ E=x—2 +" isolating the surd
Hx+6)=(x—2)"

” " — T
dx+24=x" —4x+4 4x+24=x" —4x+4
x? —8x—20=0
(x—10)(x+2) =0 v 10
x=10 or x=—2 Vo2

(4)
12 dx=2—v . . . (1} Vdx=2—y
4x+y* =8. . . (@)
a Wy ot
S 2—y+y =8 substitution
+ standard form
¥y —y—6=0
=3y +2)=0
yv=3 or y=-2 v y-values
1 v x-values
r=—— or x=1 _
4 (5
OR/OF OR/OF
y=—4x+2 . _ _ (1) vy =—dx+2
4x+y =8. . . (@D
4x+(—4x+2) =8
! :':c ) + substitution
4x +16x" —16x+4—8=0
16x" —12x—4=0
4x* —3x—1=0
(4x+1lx—1)=0 v standard form
‘C__Z o x= v x-values
r= 3 or y= -2 Jy—"'_ﬂluﬂs
(3)
1.3 2% 2 3F ={23x3::|6 v 253
2% % 3% =2¥5x3°
_ v Lt 8
2% =2 and 3* =3° or 3
v x=18ory=6
x=18 and y=6
Lx—y=18—-6
x—y=12 v answer (A)
(4)
[24]
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QUESTION/VRAAG 2
211 72 ;. 100 - 120 ; 132
EWE
—8 -8 +" second differences =— 8
2a=-8 W og=—4
a=—4
3a+b=28 v b= 40
b=40
at+b+c=72
c =306 v =36
T, =—4n" +40n+36 (4)
212 T, =36 —8n=36—8(12) =—60 ¥ 36 —8n
— 41° + 401+ 36 = —60 j—tﬁﬂd ik
n? —10n—24=0 standard form
(r—12¥n+2)=0 + Factors
=12 v =12
)
213 T, =—812+40=0 v —Br+ 40
'V’. M= 5
n=2>5
OR/OF OR/OF
-5 — 40 -3 + substitution
2a 8 vr=>5
T, =—4(3)" +40(5)+36
_136 v'136
B (3)
214 Maximum value =41 v alue
(1)
22 2asin3x—(—11)=15—2sin3x v equating
4sin3x =4 v 4sm3x=4
sin3x =1 v sin3x=1
3x=90°
'xx—30" + answer
T )
[17]
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QUESTION/FR44G 3
311 1 1
T = ar™t = Eﬂﬂﬂ[t | ‘/2000| _‘} 1)
2 I'LSJ'I
312 -1 16
T =2000(ﬂ _16 Y155 e
' =, 125
313 n-1
16 1
= 2000 = e i
15625 ES} equatng
1 1y
1953125 SJ
2 s-1
(lﬂl = |fl\ OR »n-l=log _ 1 | ¥ same base / use of log
L5 L5 $ 1953125
n—1=9
n=10 ~ answer 3
32
S, =27=-% Vs, =27=-12
—F 1—#
R _ .3
S1=[1(1 ;P.)=2_6 (3320(1 rj:zﬁ
B 11—+ 11—~
27(1—#") =26 + substitution
5 _26
27
3 1
FU=—
27
1 1
== v o=
- 3 3
(4)
OR/OF ORSOF
s, =27=-2
—F
a=27(1—#) v a=271-#)
But a+ar +ar” =26 v a+ar+ar’ =26
all+r+r>)=26
v L
27— )1+ +72) =26 substitution
_ 2. 26
A—¥1l+r+r )—E
Pl el —p —p? —;l='=E
27
- +1= 26
27
3 1
==
27 .
r=x vr=< &
3 3
91
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QUESTION/VRAAG 4
41 x+1l=—x—-7 v x+l=—x-—7
2x=—8 v Ix=—8
x=—4 e |
Ly =—3 (y=_3
-2
L fx)=—-3
f(x) x+4
~p=4 and g=-73 )
OR/OF OR/OF
pra=1 (1) veta=1
g=p—T o (2) vg=p—7
subs. (2) into (1)
p+p—T=1 +" substitution
2p=8 v simplification
p=4
=3 (4)
4.2 v= __2—3
x+4
-2
{] = 'v" | —
x+4 ry=0
—2-3(x+4)=0
—3x—-14=0
14 14
Lx=—— v oy o 2
3 x 3 2)
43 |
+" horizontal asymptote
v vertical asymptote
—4.67 . v v intercept
—- o +" shape
. = )
|—3.5
(4)
[10]
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5.1 —2x +4x+16=0
X —2x—-8=0 +" factors
(x—Nx+2)=0
x=4 or x=-2 Y x=—2 ¥ x=4
SCA2:0) and B(4:0) (3)
5.2 F)=—-2x* +4x+16
2a —2(2)
FO =2 +41)+16 =18
G018 v 18 (2)
OR/OF OR/OF
Flx)=—-2x+4x+16
Fix)=—4x+4
—dx+4=0
x=1 v 1
Fy =217 +4D+16=18 v 18
S C:18) @
53 v =18 v v = 18
(1)
OR/OF OR/OF
ye(—x:18] v ye(—x:18]
(1)
54 TP (1 : 18) forf
TP (2 : 15) for k v TP for hat (2 ; 15)
i v p=-1
Sp=-1 q=—3 4
3)
55 yv=2x+4
x=2y+4 + swop x and v
‘L=lx—2 ‘v"}-'zlx—}l
a 2 2
- (2)
5.6 g(x)=0or g (x)=0 P
x=4 or x=—2 (product 0 at x-intercepts) x=4
v =2
(2)
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5.7 —2x? +4x+16+k=2x+4 ¥ equating
—2x* +2x+124k=0 v standard form
b —dac <0 v b —dac <=0
(2) — 4212+ k) <0 +" substitution
4+812+k) <0
100+ 8k <=0
kE=<-125 v answer
(3)
OR/OF
OR/OF
g (x)=2 vg'x)=2
Fix)=—4x+4=2 v Fx)=—4x+4
1
X = =
2 ™
1 -
D175 v f[i |=17.5
2] A
I-il ) 1/ l = 5
Eljj =2 g[l]
k<—125 v answer ()
[18]
QUESTION/FR4AAG 6
6.1.1 v =3
= 3¥ + swop x and ¥
y =log; x + equation
(2)
6.1.2 h(x)=3"*+2
Transformation: 4 units left, 2 units down v 2 Ay
P x=
7 v y=9(A)
(2)
6.2 F)=2"F +q
g=-16 vg=-16
— pd
;ﬁ; i 32 16 + substitute (3 ; 16)
277 =27 v 2P oS 3—log, 32
p+3=5 or pramess

“

[8]
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QUESTION/VRAAG 7

EXAM—MATE

71

- i 14
13 080 =10 000| 1+—)
4

18

( i) 13080
[1+=] =
" 4) 10000
1 ©_,J13080
4 10000

% — 00169227,

+ substitution into correct

formula
vu=16

v" simplification

i=0,06769 .
i=677% ¥ answer (A)
)
721 O
2
0.0757" 0.075
S 000 (14—:—] -1 W T
= \ 12 12
0.975 v substitution into correct
12
Formula
F =R 652 74395 P
drlsTwer
3)
722 60 = 9000 = R540 000 v 60 = 9000 = R540 000
A=P1+i)"
. oy, 0,075
532?43,9:[“ 5 | —190214,14 + 540000 Vv equation
- =7
730214.14 = 652 743,95| 1+ 0.075
N L4
1,1186....=(1.00625)" v simplification
n=1log, yes (11186) v use of logs
oo n =18 months ¥" 18 months (6)
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OR/OF OR/OF
Interest over 5 years = 652 743.95 -9 000 < 60 | .~ g0 < 9 000
=112 743,95
. interest on » vears
=190214.14 - 112 743,95 =77 470,19 v answer
s _—— -
652 743,95 + 77 470,19 = 652743,95| 1+ 0’0;:’ ¥ equating
L g
1.1186....=(100625)" ¥ simplification
n=1og, ;s (1.1186) v'use of logs
o =18 months +" 18 months
(6)
[13]
QUESTION/FR44G S
g1 Fix) =3x"
Feony i Jx A+ R)— F(x)
S (x)=lm -

Ix+ R —3x7
h

flx)= lum

3xt +6xh+3H =37

= hm

" substitution

v expansion

h
_ figy SR+ 38
= h + simplification
_ i 26X +37) + lin F6x + 3R)
- h =0 h
&)
8.2.1 F)=x" —3+9x7 v Ox
Fl) =2x—18x~ ¥ 2x
v —18x"
(3)

Copvright reserved Kopiereg voorbahou
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82.2 2G)=x+3HHx -1
1
L 3
g(x)=x+2x2 -3 vix Y2x
. 1 1
g (x)=1+=x 2 1 vx 2
4
[12]
QUESTION/VRA44G 9
91 Flx)=6x+6x—12 v 6xt +6x—12
6x> +6x—12=0 V=0
x*+x—2=0 v
(x+2)Wx—1)=0 factors
x=—2 or x=1 v x values
y=20 or y=-7 v v values
SA2 200 and B(1 ; —7) -
(3)
92 Flx)=12x+6 v 12x+6
12x+6=0 v (x>0
12x = —6
OR/OF (3
—2+1 1 OR/OF
B 2 - E v o= ——
1
X =——
2 T o —
(3)
93 Fl2) =24 v
Equation of the tangent: y—4 =24Hx—2) v 24
v =24x—44 ¥ equation
(3)
[11]
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QUESTION/VFRAAG 10

EXAM—MATE

10.1 )
v x=—landx=2
v TP atx=-1
- ] v TPatx=1
v shape
C)]
1021
AQB
O
Area of segment = iArea of big circle
_1 242 1 ,
_4fr|[x x7) v IE(I—Iz)‘
A B
O
Area tnangle ABO counted )
= Area a:%{x—xlf '/A_rea.ﬂ=5|[x—x‘f]
Area of shaded region v subtract areas
1 L] 1 2]
=—Tlx—x" )y ——lx—x"
R R St
T=2 2 ¥ common factor
= {x—x‘F
4 : (&)
7 _2‘\' - 3
2(? |{x2—2xJ+x4:|
o4
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1022

Area of shaded region

= {E_2jl_fx4—2x3+x2}

—27 .
E = [LZ |(4x3—6x2+2xj
dx 4 )

4x° —6x* +2x=0
x2x* —3x+1=0

v (”;2]{4;:3—5;;2 +2x)

W 2x—Dix—1)=0 v factors
x=0 or x=l or x=1 v x=0:x=1:x=—
v x=1 4)
2
[13]
QUESTION/FRAA4AG 11
111 P(A)=1—_P(aotA) = 0.6 v 0.6
P(A and B) =P(A) = P(B) v P(A and B) = P(A) = P(B)
=06=073
= i
—1:5![118 v answer (A)
T (3)
11.2.1 3
a=2 _o1 v IT:} (A)
150 150
(1)
1122 m=1—-07=03 V0.3 (A
(1)
11.2.3 024+014+002+012+01+26=077 +" addition
26 =008 + simplification
b=004 v 5=0.04
0.04%150 = 6 V6
(4)
1131 Qx99 x8 =648 +v0 O g
(2)
1132 2x8 x4 =64 VD B g
2 B 5 =80 28 x5
Total number = 64 + 80 = 144 v 144 (A)
(4)
[15]
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QUESTION 1
1.1 Solve for x:

1.1.1 x*+2x-15=0

1.1.2 5x*—x-9=0 (Leave your answer correct to TWO decimal places.)

1.1.3 x* <3x
1.2 Given: a+E=lE

a
1.2.1 Solve for a.
1.2.2 Hence, solve for x: 2 +2°" =16
|r2""='ﬁm'IEI

13 Without using a calculator, calculate the value of 1"' E 1?7[ 2]395—
1.4 Solve for x and y» simultancously:

2x—y=2 and i—-3y=1
QUESTION 2
2.1 The first term of an arithmetic sequence is —1 and the 7" term is 35.

Determine:

2.1.1 The common difference of the sequence

2.1.2 The number of terms in the sequence if the last term of the sequence

is 473

2.1.3 The sum of the first 40 terms in this sequence
2.2 75:53:35;21 ;.. is a quadratic number paticrm.

221 Write down the FIFTH term of the number pattern.

222 Determine the n™ term of the number pattern.

223 Determine the maximum value of the following number pattern:

53 21
—]5;—?;—?;—-5-—;.,.

Copyright reserved Please turn over
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QUESTION 3
3.1 Consider the following geometric sequence: 1024 ;256;64 ;...
Calculate:
3.1.1 The 10™ term of the sequence (2)
B
3.12 256(4'7)
g ()
3.2 The first two terms of a geometric sequence are:
3 2
—t' =6r—9 and { +_9r _ﬂi:“_?
2
Determine the values of ¢ for which the sequence will converge. (5)
[11]
QUESTION 4
The graph of g{(x) = a(%) +7 passes through point E(-2 ; 10).
4.1 Calculate the value of a. (3)
4.2 Calculate the coordinates of the y-intercept of g. (2)
S 1 1
4.3 Consider: h{x)=| —
3)
4.3.1 Describe the translation from g to A (2)
432 Determine the equation of the inverse of A, in the form y = ... (2)
9]
Copyright reserved Please turn over
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QUESTION 5

Consider: gix) =

+q
x+p

The following information of g is given:

s  y-intercept at N(G ;- 2)

5.1

5.2

5.3

5.4

Domain: xeR; x= -2
x-intercept at K(1 ; Q)

1)

L. -3
Show that the equation of g is given by: g(x)= — +1
Write down the range of g.

Determine the equation of h, the axis of symmetry of g, in the form
where m > 0.

Write down the coordinates of K', the image of K reflected over h.

Copyright reserved
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QUESTION 6

The sketch below shows the graph of f(x)=—x* —6x+ 7.
C is the y-intercept of f.

A and B are the x-intercepts of f.

D{-5: k) is apoint on  f.

+H

\

/ O

6.1 Calculate the coordinates of E, the turning point of f.

6.2 Write down the value of k.

6.3 Determine the equation of the straight line passing through C and D.

6.4 A tangent, parallel to CD, touches f at P. Determine the coordinates of P.

6.5 For which values of x will f(x)-12>07

Copyright reserved Please rurn over
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QUESTION 7
7.1 How many years will it take for an investment to double in value, if it eams interest at
a rate of 8,5% p.a., compounded quarterly?
72 A company purchased machinery for R500 000. After 5 years, the machinery was
sold for R180 000 and new machinery was bought.
7.2.1 Calculate the rate of depreciation of the old machinery over the 5 years,
using the reducing-balance method.
7.2.2 The rate of inflation for the cost of the new machinery is 6,3% p.a. over
the 5 years. What will the new machinery cost at the end of
S years?
7:2.3 The company set up a sinking fund and made the first payment into this

fund on the day the old machinery was bought. The last payment was
made three months before the new machinery was purchased at the end of
the 5 years. The interest earned on the sinking fund was 10,25% p.a,
compounded monthly. The money from the sinking fund and the
R180 000 from the sale of the old machinery was used to pay for the new

machinery.
Calculate the monthly payment into the sinking fund.
QUESTION 8
8.1 Determine f ‘(x) from first principles if it is given that f(x) = -x2.
8.2 Determine:
8.2.1 f(x), ifitis given that f(x)=4x" —5x"
-6 2
822 D, [— %—/,; = ]
= J
Copyright reserved Please turn over
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QUESTION9

Sketched below is the graph of f(x)=x" +ax® +bx+c.
The x-intercepts of f are at (3 ; 0) and M, where M lies on the negative x-axis.

K(0 ; =3) is the y-intercept of f
M and N are the turming points of f.

Iby
M X
9.1 Show that the equation of f is givenby f(x)=x' —x" -5x-3. (&)
92 Calculate the coordinates of N. (5)
9.3 For which values of x will:
9.3.1 f(x)<0 (2)
932 f be increasing (2)
9.33 f be concave up (3)
9.4 Determine the maximum vertical distance between the graphs of f and f’ in the
interval —1<x<0. (6)
(23]
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QUESTION 10

10.1

10.2

10.3

Flags from four African countries and three European countries were displayed in a
row during the 2021 Olympics.

Determine:

10.1.1 The total number of possible ways in which all 7 flags from these
countries could be displayed

10.1.2 The probability that the flags from the African countries were displayed
next to each other

A and B are two independent events.

P(A) = 0.4 and P(A or B) = 0,88

Calculate P(B).

There are 120 passengers on board an acroplane. Passengers have a choice between a
meat sandwich or a cheese sandwich, but more passengers will choose a meat

sandwich. There are only 120 sandwiches available to choose from. The probability
that the first passenger chooses a meat sandwich and the second passenger chooses a

cheese sandwich is }8% Calculate the probability that the first passenger will choose

a cheese sandwich.

TOTAL:

Copyright reserved
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NOTE:

¢ Ifacandidate answers a question TWICE, only mark the FIRST attempt.
¢ Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:

o ndien 'n kandidaat m vraag TWEE beer beantwoord, merk slegs die EERSTE poging.
. Volgehoue akuraatheid is DEURGAANS op ALLE aspekte van die nasienviglyvrne van

toepassing.

QUESTION/FR44G 1

EXAM—MATE

a’ —16a+64=0
(a—8) =0
a==58

1.1.1 I + 2% —15=0 v+ factors
(x+5) x—3)=0 vii=—5
x=—5or x=3 v x=3 (3)
1.1.2 5x7 —x—9=0
x=— (=1)% J[_l']‘ —4(5X-9) + substitution into the
2(5) correct formmula
t_liw.."lEl
10
x=145 or x=-—125 Y x =145
v x=—125 (3)
1.1.3 x” =3x
<2 —3x=<0 v standard form
xx—3)=0 v+ factors
0 3 )
0=x=3 OR =x=[0:3] V' answer ()
121
a+ﬁ=16
a

" standard form
+ factors

+ answer

3)

Copvright reserved Kopiereg voorbehou
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1.2.2 2% +25% =16
. 064

2 +oo=16 v exp law

2¥ =8 (from 1.2.1) v 25 =8

2% =27

x=3 v answer (3
1.3 21-3:1{1 +24 ] v commeon factor

W‘ +"'second factor
_ 217 v simplification
17

=+2%

=21

=4 v answer “
1.4 2x—y=2 (1)

1_ 3y=1 -2

x

y=2x-2 Vy=2x-2

1_3(2_.,:_2}_1 + substitution

x

1_ 6x+6—-1=0 + simplification

x

1—6x" +6x—x=0
—6x" +5x+1=0
6x' —5x—1=0
(6x+1)x—1)=0

x=—l or x=1
6
s 1"\
y=2l-—|-2 or »¥=2(1)-2
. 6.
_}’=—E or =10
3

Copvright reserved Kopiereg voorbehou
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OR/OF
x:2+y e OR/OF
2
1 Jx=2+}
S 3y=1 (2 2
x
1 —3yv=1
2+ y
2
N + substitution
—3yv=1
24+
2—5}-—3,1:2_1
2+
2—6y—3y =2+
—33* —T7y=0 v simplification
—v(3y+T)=0 v standard form
y=0 or y:—z
3
1 v yvalues

+ x-values

(6)
[26]
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QUESTION/VRAAG 2
211 a+6d =35
—1+6d=35 ¥ substitution
Bcd =36
d=6 ANSWER ONLY: v answer @
OR/OF FULL MARKS OR/OF
35—(—1) _6 v substitution
7-1 v answer (2
212 T,=a+(n—-1)d .
473 =—1+(n—1K6) ANSWER ONLY- v substitution into the
79 =y —1 correct formula
= ¥ answer (3)
213 Sn:§[2a+l[n—1]d]
40 v ituti
S.g =?[2{—1_]+{4'D—1}[61.|] substitution
S8, =4640 v answer (2
OR/OF OR/OF
Ty =6(40)—7
=233
1
S, =—=l(a+)
2{
40
= ?{— 1+233) ¥ substitution
= 4640 v answer (2)
221
75 33 35 21
AN VAN /N e
—22 —18 -14
4 4
T, =11 vanswer (A) (1)
222 T, =an® +bn+e v T, =an® +bn+c
2a=4
a=2
3a+b=-22 v a=2
6+b=-22
E=_28 v b=—28
a+hb+ec=75
2—284e=75
c=101 v =101
T, =2n" —281+101 C))

Copvright reserved Kopiereg voorbehou
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223

Mimmum value of T,

b __(—28)

 2a 2(2)

n=7

Minimum value of T, = 21:?}2 —28(7)+101=3
Each term in the new pattern 1s — % the value of the

terms in the old pattern.

Maximum value of new pattern = — 3
OFRJ/OF
T =4n—28
4p —28=0
4 =28
="

Mimimum value of T, = 21:?}2 —28(71+101=3
Each term in the new pattern 1s — l the value of the

terms in the old pattern.

Maximum value of new pattern = —%
OFRJ/OF
fm2, 28, 101
2 >
_ 28
b 5
"7 2a 7|r£
f_k 5
=7
3
IL=——
5
OR/OF

Copvright reserved Kopiereg voorbehou
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v =7

¥ min value = 3
v —l value of term of
5
old pattern

¥ max value = —% )
>

OR/OF

viiu=7T

+ min value =3

v —l value of term of
5
old pattern

v max value =—§
5

)
OR/OF

VA T+ (=5)

viu=7

+ max value = —

)

LA |

OR/OF
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2 5 28 10

T, =—Tnm +—n——
) 3 5

T __4n+28

nT 5 v T, =(—5)
—in+2—_8=[}

5 ]
—dn=—28

n:

Minimum value of T, =2(7 P — 28(7)+101=3

. . 1 vi="7
Each term in the new pattern 1s — 5 the value of the 7
terms in the old pattern.
. 3
Maximum value of new pattern = — =
]
3
v max value = —=
>
)
[16]
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311

_ m—1
T, =ar

T, =1 024|/1TM

+ substitution into the

4 ANSWER ONLY- correct formula
o 1 FULL MARKS
T v answer &
312 &
3°256(477 )=1024 + 256 + 64 + v 1024
p=
g _al—?'“]
" 1—r
1'\9 (H:Q
102 1—[—|
5§ — 4 v substitution into the
? 1— l correct formula
4
87381
S, =
o4 v answer
=136533 (4)
OR/OF OR/OF
g . )
> 256(477)
= ! .
10244256 464+1644+1+—+ L4
4 16 64 v 1024 _
87381 :;rest -:;fexpansmn
o= 64 =39 terms
=1365.33 " answer (EY]
3.2 g 191 +271+27
! : 2 £ +9r" + 27t +27
. . r . _ 2
—(t? + 61 +9); %{x +3)¢* + 61 +9) Vis——0m >
2 1 3
—(z+3)" : E{I +3) vt +6r+9)
v l{t+31:z:2+6r+'§?]
—(z+3) 2
Fr=E—
2
1 t—3 1
—t—3
—2=——3<2 v —1= <1
|
—S5=ta—1 v answer (3)
[11]
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QUESTION 4

DBRAER2022

EXAM—MATE

41 10 -2
10=al=| +7 ¥ subs (=2 - 10)
\3)
3=%a v simplification
a=1
3 v answer (3
42 y=g(0)
1 1y
y=—x|—| +7 +" zubstitution of x =0
3 \3)
v= 23—2 =7.33
- 29 ANSWER ONLY:
|kr:- ?] FULL MARKS v answer @
431 Translation by 1 unit to the right and 7 units +" 1 unit right
downwards " 7 units downwards  (2)
432 1V
h(x) =| —]
\3 ANSWER ONLY-
- r_(l}y FULL MAREKS v swap x and ¥
- 3 B
y=log,(x) OR/OF y=—log,(x) answet
] (2)
2]
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QUESTION 5
5.1 (x) a 4 v glx) a_ .
xXl= =
£ x+2 9 £ x+2 o
Subs (1 ; 0):
a
0=——+
1+2 ¢
O=a+3g v O0=a+3g
- \
Subs |0 — l |
\ 2
1__a ..
2 042
—1l=a+2g v —l=a+2g
Solving simultaneously: v’ solving simultaneously
- v g=1
g =
a=—3 va=-3
-3 (6)
glx)= +1
x+2
5.2 veR: vel v answer
OR/OF (1)
(—oo:Dor (1;00)
OFR/OF
v=1or v=1
53 y—1=1(x+2) OR/OF 1=1—-2)+¢ v m=1
ANSWER ONLY- e=3 ¥ subs point (—2: 1)
y=x+3 | FULL MARKS y=x+3 v’ answer -
54 K'i(—3:4 v x-value
" y-value
(2)
[12]
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QUESTION 6
6.1 ) =—x"—6x+7
fx)=-2x-6
—2x—6=0 OR/OF x=—=6) v" method
2(—1)
=3 _
B3 16 ANSWER ONLY: ¥ x-value
(—3:16) FULL MARKS v y-value
(3)
62 k= fi—3)
E=—(—5) —6(—5)+7
k=12 v answer (A) (1)
6.3 C: N v coordinates of C
Di—5:12)
127
Mlop = “5_0 v substitution
Mien =—1 v
Eguation of CD:
y=—x+7 v answer
(4)
6.4 —2x—6=-1 v flx)=—2x—6
—2x=_5 +" equating to — 1
x=— 2 v x-value
2
o g2 =y
J,J=_,;r|_5 =—(—3J —6|—5|+?=§=15=?5 v y-value (A)
1 2 A 2 \ 2 A 4 {4)
3%
24
6.5 Point by symmetry:  (—1 ; 12) v =1
—S5=x=-—1 v answer
OR/OF (2
—x* —6x+7>12 ANSWER ONLY:
—xl —Bxr—5=0 FULL MARKS
x? +6x+5<0
(x+1)Nx+5)=<0 v -1
S re1 v answer
(2)
[14]
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QUESTION 7
7.1 A=P1+)"
/( i) . Vo In
211+ %08 |  0.085 correct
. v 1 formula
4n=log L0055 + use of logs
4 )
nn==8.24 years + answer in years
(4)
721 A=P1-D"
s + subs into correct
180 000 =500 000(1—1)
5 formula
— =(1-i)
25 [ )
g v simplification
H—_— = l— 3
25 " »
i — 01848068 £=0.1848. .
F=18_48% v answer
4
722 A=P1+)" Py _
A =500 000{1+D,Dﬁ3}5 subs into correct
’ formmula
A=R6TE 63511 v answer
(2)
723 Sinking Fund =678 635,11 — 180 000
=R 498 635.11 v value of sinking fund
- o 58 3 01025
N | 1+U,102:} | 1l s OJDZSJ o 5
\ 12 12
498 83511= v =358 (A)
01025 - =3
v 01025
12 =
— = N = 4
x=R6351036 v answer (A)
(3
[15]
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8.1 Flx)=—x"
v e Flx+h)— flx)
f x)=1m .
‘ T —'[x-l-.»fﬂ2 +x7 + zubstitution into
S [x_]—ﬂ " formula
2 2 2
i . —xT —2xh—h +=x
S (x)=lm k v —(x* +2xh+77)
_ —2xh—h"
= lim ——
sl h v 2xh—h"
. h(—2x—h)
-l " 2
:]}{E%{—Ex—h)
~Flx)=—2x v answer (5)
OR.-"OF ) OR/OF
Flx)=—x"

Flx+h)=—(x+h) =—x* —2xh—h*

Fflx+h)— Flx)=—=x* = 2xh —h* —(—=x)=—"2xh—h"

) tin L R) = f(x)

v —xt —2xh— R

v 2xh—h

Sl pra; h
— i — 2R — n ¥ substitution into the
Fi—s0 h formula
. h(=2x—h)
=lm— v 2x—h
=]}£ﬂ:}3{—2x—h)
S x)=—2x
+ answer (3)
821 Flx)=4x> —5x> v 12x? (A)
F(x)=12x" —10x v—10x (A) o
8.2.2 [—63J§+2]
'Dx - =z
* 1
{- _:Il v x3‘
—6lx)s 2
x <t o
11
-1—1] s v —6x } +2xt
=D.|—-6x ° +2x
_l4
_ls ) v 22x 3
=22I 3 —Sx_:' v’_._gx_j (4)
[11]
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QUESTION/FRAAG 9
o1 FE)=(x+1)(x=3) v F)=(x+1)(x—3)
—3=(0+¢1(0-3) ¥ subs (0 : —3)
1=¢*
r=x=1 « F
=1
Flx)=(x+1\(x—3) v Flx)=(x+1F{x—-3)
Flx)= 2 +2x+1_}[x—3] v expansion
Flx)=x" —x* —5x—-3 (s)
9.2 Flix)=3x —=2x -5 v Fx)=3x"—2x—5
0=3x" —2x—5 v'=0
U=1_x+1:l|_3x —_5} v factors
x=—lor x=2 v  x-value (x = 0)
3
5 256
NLE T27 ,| = (1.67:-9.48) v y-value (A) (5)
931 x=3 . x=-1 v ox =3
¥ x=—1 @
OR/OF OR/OF
x=—1 or —1l<x<3 v x = —1
v —laox<3 2
OR/OF OR/OF
v i=1:3) 2)
- N
3.2 x=—1 or ;':::‘-E OR/OF x=-1 or xzi x-::ﬁl
3 3 v x> @)
OR/OF OR/OF
500 . S | Yi(—=m-1)
(—oc:;—1) or | =;oo| OR/OF (—oc;—1] or —;n:oJ e
> 3 7|2 ] @
.3
933 Fx)=0 L
6x—2>0 ANSWER ONLY: f’x_ 2
s ™
=l o |1;m FULL MARKS "'Hg
3 'x3 A 1
-fx:»g 3
OR/OF
S OR/OF
el S Y B v substitution
=— 1
2 3 v 2
i “ 3
.!c::»-l or |1co| 1
3 137 v x> 3)
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9.4 Distance =x° —x* —5x—3—[3x1 —2x—5]‘
=x" —4x* —3x+2
dlhstance —3x? 8y 3
dx

0=3x" —8x—3
0=(3x+1)x—-3)
1

x=3 o0or x=——
3

Max distance

=|.-f_1]3 _4(_ 1-}1 5

v o — At — 3+ 2

Dist ;
v R 3t _8x—3
dc

+" factors

+ x-values

+2 1
3 o3 ] v x=—§
_6% 550
27 + answer
()
[23]
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QUESTION/VR44G 10
1011 7l =3 040 v answer
(2)
1012 4 H v 4
=576 v 4l 4
: 576 (4
P(African flags together) = 5040 |k— 35" 0.1 l] v answer (A) (3)
102 PAorB)=P(A)+P(B) —P(A and B)
0.88=04+P(B)—-PlA and B) + subs into rule
0,88 =04+PB)-04P(B) +"P(A and B) = 0.4P(B)
0,48 =0.6P(B)
P(B)=028 v answer
3)
103 First Passenger Second Passenger
M
x M
120
120 —x C
119 M
120 —x &
120
C
- . x *
Probability of first passenger choosing meat= —— 170
120
y _ 120—x | v 1202x
Probability of second passenger choosing cheese = 119
119 x 120—x 18
e 120" 115 85
1207 119 85 ”
120x—x" =3 024
x*—120x+3024=0
(x—84)Nx—36)=0
x=84 or x=36 v x=84 or x=36
3
- 36 3 S (3)
2P 17 cheese)=—=—
( ) 120 10 10
[13]

Copvright reserved Kopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

TOTAL/TOTAAL: 150

____________




EXAM—MATE | 269

____________

2024 IGNITE_FUNZA EDUSOL MATHENATICS

N .
=L basic education
r—— , '\  Department:
{ %5’},@ Basic Education
W’ REPUBLIC OF SOUTH AFRICA

SENIOR CERTIFICATE EXAMINATIONS/
NATIONAL SENIOR CERTIFICATE EXAMINATIONS

MATHEMATICS P1

MAY/JUNE 2023

MARKS: 150

TIME: 3 hours

This question paper consists of 8 pages and 1 information sheet.

Copyright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL MATHENATICS
Marhematics/Pl 3 DBE/May/June 2023
SC/NSC

QUESTION 1
1.1 Solve for x:

1.1.1 x?=7x+12=0 (3)

1.1.2 x(3x+5)=1 (correct to TWO decimal places) (4)

1.1.3 x? <-2x+15 4)

1.1.4 V2(l-x) =x-1 @)
1.2 Solve for x and y simultancously:

3 =27 and xX+y? =17 (6)
1:3 Determine, without the use of a calculator, the value of:

ST SIS S —
Vi+v2 V2443 S3+Va T Y99 +100 3)
[24]
QUESTION 2
. . " 11 1
2.1 Given the geometric series: — +——+——+...
5 15 45
2.1.1 Is this a convergent geometric series? Justify your answer with the
necessary calculations. 2)

2.1.2 Calculate the sum to infinity of this series. 2)

2.2 An arithmetic and a geometric sequence are combined to form the pattern, which is
1 1 1
ivenby: P, =x;—;3;2x;—;3x;—;...

gleny,x3x9x27

2.2.1 Write down the next TWO terms of the pattern. 2)

222 Determine the general term (7)) for the odd terms of this pattern. Write

down your answer in terms of x. (2)
223 Calculate the value of Py. 3)
21
224 If > P, =335, determine the value of x. -
a=l
(17}
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QUESTION 3
A guadratic sequence has the following properties:

The second difference is 10.
The first two terms are equal, i.e. T, =7T,.

T, +T,+T, =28

3.1 Show that the general term of the sequence is T, = 5n" —15n+16. (6)
3.2 Is 216 aterm in this sequence? Justify vour answer with the necessary calculations. (3)
9]
QUESTION 4
4.1 Given the function p(x)= [%J .
4.1.1 Is p an increasing or decreasing function? (1)
4.1.2 Determine p~', the inverse of p, in the form y=... (2)
4.1.3 Write down the domain of p~'. (1)
4.1.4 Write down the equation of the asymptote of p(x)-5. (1)
. B
4.2 Given: f(x)= P + 2
4.2.1 Write down the equations of the asymptotes of f (2)
4272 Calculate the x-intercept of 1. (2)
4.2.3 Sketch the graph of §, label all asymptotes and indicate the intercepts
with the axes. (4)
4.2.4 Use your graph to determine the values of x for which ;4—-—] =-2. 2
x -
4.2.5 Determine the equation of the axis of symmetry of f{(x—2), that has a
negative gradient. (3)
(18]
Copyright reserved Please turn over
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QUESTION 5

The graphs of the functions f(x)=—(x+3)"+4 and g(x)=x+35 arc drawn below.
The graphs intersect at A and B.

x

5.1 Write down the coordinates of the turning point of /.

5.2 Write down the range of f.

53 Show that the x-coordinates of A and B are —5 and — 2 respectively.

54 Hence, determine the values of ¢ for which the equation —(x+c¢+3)* +4=(x+c)+5
has ONE negative and ONE positive root.

5.5 The maximum distance between f and g intheinterval x, <x<x; is &
If A(x) = g(x)+ k, determine the equation of % in the form #(x)=...

Copyright reserved Please turn over
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QUESTION 6
6.1 A company bought a photocopier for R150 000 on 1 July 2022. They will use the

old photocopier as a trade-in when they replace it with a similar new photocopier in
5 years' time on 30 June 2027.

6.1.1 The average rate of inflation over the next 5 years will be 6,5% p.a.
Determine the price of a similar new photocopier in S years' time.

6.1.2 Calculate the trade-in value of the old photocopier after
5 years, if it depreciates at a rate of 9% p.a. on a straight-line method.

6.1.3 The company set up a sinking fund to cover the replacement cost of the
new photocopier. The fund earns interest at the rate of 7.85% p.a.,
compounded monthly. The company made its first monthly deposit on
31 July 2022 and will continue to do so until 31 May 2027, one month
prior to the new photocopier being bought. How much should be
deposited at the end of each month so that the company will be able to
buy the new photocopier?

6.2 Today, Andrew borrowed R200 000 from a bank. The bank charges interest at
5,25% p.a., compounded quarterly. Andrew will make repayments of R6 000 at the
end of every 3 months. His first repayment will be made in 3 months from now.

How long, in years, will it take Andrew to settle the loan?
QUESTION 7
7.1 Determine f ‘(x) from first principles if f(x)=-2x" —1.
7.2 Determine:
7.2.1 f(x), ifitis given that f(x)=—2x" +3x’
dy . 1
722 — if y=2x+
dx Y Vax
7.3 The graph y = f '(x) has a minimum turning pointat (1;-3).

Determine the values of x for which f is concave down.

Copyright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

____________

2)

)

C))

5)
(13]

&)

(2)

4

2)
(13]




2024 IGNITE_FUNZA EDUSOL MATHENATICS
Mathematics/Pl 7 DBE/May/June 2023
SC/NSC
QUESTION S8
Given: f(x)=x'+4x’ -7x-10
8.1 Write down the y-intercept of f.
8.2 Show that 2 is a root of the equation f(x) = 0.
8.3 Hence, factorise f(x) completely.
8.4 If it is further given that the coordinates of the tuming points are approximately at

(0,7 ;- 12,6) and (- 3,4 ; 20,8), draw a sketch graph of / and label all intercepts and
turning points.

8.5 Use your graph to determine the values of x for which:
8.5.1 S (x)<0
8.5.2 The gradient of a tangent to f will be a minimum
8.5.3 S(x).f(x)=0

QUESTION 9

A wire, 12 metres long, is cut into two pieces. One part is bent to form an equilateral triangle
and the other a square. A side of the triangle has a length of 2x metres.

9.1 Write down the length of a side of the square in terms of x.

9.2 If this square is now used as the base of a rectangular prism with a height of
4x metres, determine the maximum volume of the rectangular prism.

Copyright reserved Please turn over
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QUESTION 10

10.1 A group of people participated in a trial to test a new headache pill.

e 50% of the participants received the headache pill.
e 50% of the participants received a sugar pill.

. % of the group receiving the headache pill were not cured.

© -I% of the group receiving the sugar pill were cured.

10.1.1 Represent the given information on a tree diagram. Indicate on your
diagram the probability associated with each branch as well as the
outcomes.

10.1.2 Determine the probability that a person chosen at random from the group
will NOT be cured.

10.2 Three events, A, B and C, are considered:

P(A)=§, P(B)=% and P(AorB):%.

10.2.1 Are events A and B mutually exclusive? Support your answer with the
necessary calculations.

10.2.2 Determine P(only C). if it is further given that
P(AorC)= %, P(AandC) = % and 2P(Band C) = P(A and C).
10.23 Determine the probability that events A, B or C do NOT take place.

103 Seven friends (4 boys and 3 girls) want to stand in a straight line next to each other
to take a photo.

10.3.1 In how many ways can the 3 girls stand next to each other in the photo?
10.3.2 In the next photo, determine the probability that Selwyn (a boy) and

Lindiwe (a girl) will NOT stand next to cach other in the photo.

TOTAL:

Copyright reserved

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

____________

3)

(2)

2)

3)

)

2)

3)
7]

150




2024 IGNITE_FUNZA EDUSOL

basic education

Department:
Basic Education
REPUBLIC OF SOUTH AFRICA

SENIOR CERTIFICATE EXAMINATIONS/
SENIORSERTIFIKAAT-EKSAMEN
NATIONAL SENIOR CERTIFICATE EXAMINATIONS/
NASTONALE SENIORSERTIFIKAAT-EKSAMEN

MATHEMATICS PI/WISKUNDE V1

MARKING GUIDELINES/NASIENRIGLYNE

MAY/JUNE/MELJUNIE 2023

MARKS: 150
PUNTE: 150

These marking guidelines consist of 15 pages./
Hierdie nasienriglyne bestaan wir 15 bladsye.

Copyvright reserved Kopiereg voorbehou Please turn over/Blaal om asseblief

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




EXAM—MATE 277

____________

2024 IGNITE_FUNZA EDUSOL MATHENATICS

Meathematics PLWiskunde V71 2 DEBE Mo/ Tune/MeiTunie 2023
SCASENSCNES — Marking Guidelines Nasienrighmne

NOTE:

¢ Ifacandidate answers a question TWICE, only mark the FIRST attempt.
o Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL.:

¢  Tndien 'n kandidaat v vraag TWEE beer bearntwoord, merk slegs die EERSTE poging.
. Folgehoue aldouraatheid is DEURGAANS op ALLE aspelte van die nasienrighine van

toepassing.

QUESTION 1/'VR44G 1

111 x2 —Tx+12=0 v factors
Answer only: v x=4
(x—4)x—-3)=0 Full Marks v x—3 3
x=4 or x=73 r= G)
1.1.2 3x* +5x—1=0 v standard form
—5+ ||'F2 — — _5 / o .
= SES : 43)-1) = S £ 37 + substitution into the
2(3) & correct formula
Sx=018 or x=-185 v =018
v x=—185 4
113 X +2x—15<0 ¥ standard form
(x=3)x+5)=<0
x=3 or x=—5 +" critical values
—5«x=<3 - 3
+ v answer (4
1.1.4 J21l—x)=x—1
(‘d 2(1—x) r =(x—1)° v sguaring both sides
2—2x=x"—2x+1 v simplification
x*—1=0 + standard form
Sx=1 and x=-1 + answer with selection
@
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12 3 =27

= +(3-x) =17
2x* —6x—8=0
x* —3x—4=0
(x—4)x+1)=0
x=4 or x=-1
yv=—lor yv=4

OR/OF

-H@+D=0
yv=—lor yv=4

x=4 or x=-1

(3“’-“: — 33

vV x+yv=3

+ substitution

+ standard form

v x-values

v y-values (6)

OR/OF

(3r+;|.= _ 33

vix+y=3

+ substitution

+ standard form

v y-values

v x-values (6)
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1.3 1 1

1

1 V1-42

=—1+10

N TN R S

1
N2 Jai Bada T es+ioo

1 A 99 — /100

+ bt
J99 + 100 f99 — 100
——1+2-2+3-3+2 _—J99+10

+ rationalisation

" simplification

(E)

" answer

[24]
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211 1 1 1
— =+ —+
5 15 45
1
15 _ 1 1
= oe— 1/ e
> 1 3 r=3
5
11 v answer (any indicator
3 of convergence) (2)
. the series is convergent.
212 s, = a
1—~
1
__>5
1-— 1 v+ substitution
3
_ 3
T 10 v answer (2)
221 dx ; 1 v dx v 1 (2)
81 21
— _ " 3 o
222 T, =x+(n—1Dx Answer only- substitution
=x+xn—x
= 71 Full Marks v answer 2
223 T, —ar
13-1
7, = 1) V=13
© 343
Lo v 5 :1
3
1) 1 ; ;
3= kg or m or 627 = 107 or 3_b v answer (3)
224 -
;Pn =5, +5), v S, ¥ +S,,
1. 1y
—| 1_| = +" arithmetic sum
_ E[2x+ 10x]+ 3] \3J +" geometric sum
2 1
]
=66x+0.5 v B6x +05 (A
335=66x+0,5
- = % v answer (6)
7]
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ST =x+10
2x+T1; =28
3x =18
x==86

at+tb+c=5%6
5—154+c=6

OR/OF

2a=10
S.a=>5

N =a+b+c
=54+b+c

T, =—10+¢

c=16

T, —x—0=10

c=16

31 x 1 ox 1.
PN
0 I —x
M
10
2a=10 3a+b5=0
a=>3 b=-15

2x+x+10=28

ST, =51 —151+16

T =d4a+2b+c
=204+2b+¢

I, =%a+3b+c
=45+3b+c

5+b+c=20+2b+c¢
b=-15

T, =—10+c

IH

N+ +L =-10+c—-10+c+c
28=3c—-20

v 2a=10
v 3a+b=0

¥ T, =x+10

v 2x+T, =28

V’x:ﬁ

v 5-154+c=6

(6)
OR/OF
v 2 =10
v A+bh+e=20+2b+c
v T, =—10+c¢
v T, =—10+¢
v 28 =3—-20
ve=16 (6)
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32

T, =51" —151+16
216 =51 —15n+16
5t —151—200=0
n —3n—40=0
(m—8)n+51=0
m=8 or mn=-—5

v equating

+ standard form

v n=8 3)
ST =216
2]
QUESTION 4/FRAAG 4
411 decreasing v decreasing (1)
412 1Y
- (2
L3
‘= /l‘} v swop x and v
V3
v=log, x v answer (2)
OR/OF OR/OF
v=3"
=¥ v swop x and v
~v=—log.
¥ g5 X v answer )
413 x>=0:xE R v answer (1)
414 ¥v=-—5 v answer (1)
421 x= v x=1
y=2 vy=2 (2)
422 4
x—l+2=G v lety=10
4=-"22x+2
2x=-2
x=-—1 " r=—1
@)
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y=—(x+plt+g
y=—"A(x-2)+(1p+2
y=—x+5

423
+" asymptotes
-'-——'—_._‘_h\ * " x-intercept
‘1\ +" y-intercept
- v shape (4)
424 ia—}l
x—1
4
— 4+2=z=0 v x=-—1
¥ —
x=—1 or x=1 N | (2)
425 y=—x+tc v intersection of axes at (3 ; 2)
P =—3F+4¢ v subst (3 Dand m=—1
c=23
y=—x+5 v y=—x+5 3)
OR/OF OR/OF
y=—x+c
2=-1+c¢
c=3
y=—x+3
y=—(x—-2)+3 Vv —(x—2)+3
y=—x+5 v p=—x+5 (3)
OR/OF OR/OF

VY y=—((x—2D+(-1)D+2
v yp=—x+3 (3

[18]

Copvright reserved Kopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turn the page/Blaai om asseblicf

____________




2024 IGNITE_FUNZA EDUSOL MATHENATICS

Mathematics PLWiskunde V1 g DEE M/ June/MeiJunie 2023
SCARENECANES — Marking GuidelinesNasienrighmne

QUESTION S5/VRAAG S

51 TP—3:4) v—3
v 4 2)
52 v=4 or yve(—owcd] ~ ansiwer (1)
53 JFx)=g(x)
—(x+3) +4=x+5 ¥ equating
—x' —6x—9+4=x+5 v o 6x_0
—x* —T7x—10=0
2 L Te+10=0 v standard form
(x+5Nx+2)=0 +" factors 4
x=—5% or x=-2
54 The graph must shift more than 2 and less than 5
units to the right
=S =g —2 + v answer (2
5.5 D(x)= flx)—g(x)=—x —Tx—10 ¥ distance
Max:—2x—7=0 OR/OF x:_j::_;‘] v —2x—7=0
; — L
2 2
2 s -
D| 7 =—[—3 | —7| 7 |-10=2.25
N 2) o2 v
k=225 k=225
S hRix)=x+725 Y h(x)=x+7.25 (3)
[14]
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QUESTION 6/FRA44G 6

611 A= Pl+)"
s +" substitution into the
A =150 000(1+0.065) correct f ula
A =R205 513 v answer )
612 A= P(l—im)
=150 0000 —0.09>5) ¥ substitution into the
A=150 00067 000 correct Formula
A =R82 500 v answor )
6.1.3 SF=A-T=205513 - 82500
=R123 013 v answer
e xl{l+r_'}“ —1|
I
_ F=i
A+t -1
123 013 20785 ;= 0:0785
_ 12 12
|:[1+D0?85]" —1}(1+M?85] v 59 and [H{m?ss | ca)
—R1704.01 v answer (A) 4
6.2 P=x1—[1+fr’“|
'\ —4n
6000[ [ 0. 0525 }
200 000= 0.0 v  substitution into correct
formula
4
- i = =
s =1—| 1+ 0 DJEJJ v simplification
\
9 1621
1-6 1600
lcgE
— 41 = ————— v use of logs
log 1621
1600
—dp= — 441243 v —dp= —44 1243
n=11.03 years v 5= 11,03 years 3
[13]
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QUESTION 7/FRAAG 7
7.1 flx)=—2x" -1
£ (x) = lim Flx+k)— Ffix)
. _ 21 (.2 1]
Fx)=1lim 2x+h) —1 [ 2% —1) ¥ substitution into the
e h correct formula
_ 1 _ _ 2 2 i
£ (x) = lim 2x dxh — 2h 1+2x-+1 v 5 — A — 20 —1
R—=0 'II
. —dxh—2h
=l v —dxh— 2K
. hl—4x—28)
= ﬂ n + common factor
E— + answer &)
OR/OF OR/OF

Flex+h)=—2(x+k)" -1
Flx+h)=—2x —4Axh—-2h* -1

Flx+ k)= flx)= —dxh —2K°

Fle+h)— Flx)=—2x" —4xh—2h* —1+2x* +1

v 2t —Axh -2k —1

Floe+ )= f(x) V2
o - x+i)— Ffix
S )=ty
. —dxh— 2k
- ].Eig-} - B ¥ substitution into the
g M= 4= 20) correct formula
=l h ¥ common factor
=—4x v answer (5)
7.2.1 Flx)=—-2x" +3x7 v — 622
Flx)=—6x" +6x ¥ +6x (2)
1
7.22 y=2x+—
4x
-1 1, -+
;|.=2x+lx2 WV S
2 2
@ - l x 2 L
- V2vogxt “
7.3 x=1 ¥ answer )
[13]
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QUESTION 8/VR44G 8

8.1 v=—10 v answer (1)
B2 Sflx)=x +4x* —Tx—10 P
. 3 ) . bstitution of x = 2
2)=2% +4(2)* —7(2)—-10=0 =
F2) 2) (2) v F(2)=0 2)
83 F0) =(x—2)x? +6x+5) v (x—2)
) = (x—2)(x+ ) +1) v (x+5)
v (x+1) )
g4 i
. . ¥ x- intercepts
v 1-intercept
v sketching the graph
with turning points in
-1 2%d and 4% guadrant
(0TI 12,6
3)
831 | x=(—34:07) v xe(—3.4:.0.7)
OR/OF (2
—34 =x =07
852
flx)=x +4x* —Tx—10
(x)=3x" +8x—7 .
S lx)=3x" +8x v £ (x)=6x+8
Filx)=6x+8=0 ’
S _8__4_ —133 ¥ answer (2
& 3
OR/OF OR/OF
—3.4+07 -
) =-135=-135 +" substitution
v answer (2)
B33 | x=—34 or —1.33=x=07 v x =3 4(A)
OR/OF v —133<x<07
xe(—oo:—3.4] w[-133:0,7] (A 0T
3)
[16]
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QUESTION 9/VRAAG O

9.1 | Perimeter of the square = 12 —6x v 12 —6x
_ 12—6x 6 —3x 3
Side length of square = 2 - 3 = 3- Ex v answer (2)
(6—3x7 —3x
92 v=|-—= x} (4x) v [5 33‘] (4x)
L2 2
_[{36—36x+9x*), ) A
= 1 (4) L 36—36x+9x‘)
3 4
= 36x — 36x" + 9x° - . :
V() = 36x — 361" + 9 ¥/ 36x — 36x7 + Ox
— _ 2
V() =36—T72x+27x vy
36— 72x+27x* =0 T —0
9x* —24x +12=0
3x' —8x +4=0
Gx—2)(x—2)=0
x=§ or x=2 ¥ values
2 -"2.“. 1\2 2"'.3
y{_}=36| = |—35{i| +9[—
3 \ 3 \ 3 3)
32 3
=5 m =10.67m v answer (7
[9]
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Events are mutually exclusive

OR/OF
2 1
P(AY+P(B)= = +—
(A) +P(B) b
IpE]
T 20

P(A or B) =P(A) + P(B)
P(Aand B)=0

Events are mutually exclusive

1011 | Event A Event B
. C HC v Event A
3
1 - 3 v Event B Medication:
= 3
> 2 =
2 < _ for P(C)y= =
3 N HN (Cr= <
1 g 10 v Event B sugar pill:
2 7
- for P(NC) = —
or PG = 75
I N SN
10.1.2 | P(Not Cured) = P(H) = P(NC) + P(8) = P(INC)
C1TY 2 1 7 ‘}
=|=1=1+1=1= v o
L2 N5 2 o) substitution
11 -
= 20 =055 v answer (2
1021 | P(A or B)=P(A) + P(B) — P(A and B)
13 2 1
P(Aand B) = 0 5 4 0 ¥’ substitution

vanswer (P(A and B)=0)
2)
OR/OF

¥’ substitution

v answer (P(A and B)=0)
(2)
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1022 | P(B and C) = % ~02 v P(B and C) = % (A)
9
P(onlyC}=l—%—l=i=[}=1 ./l_:_%
10 > 35 10 10 5 5
1
v 3
T 3)
¥ 1 —(P(A P B(C
10.2.3 P(nom‘ent}ZI— _+l+l_+l =_=0=25 g (P(A) or P(B) or P(C))
5 10 5 20,) 4 answer (2)
1031 | 31 = 5! Answer only: v 31
=720 Full Marks v 31 =51 (A) @
1032 7=6x2_5_ v TI—6lx2
I v" denominator (7!)
v answer (3)
OR/OF OR/OF
_ 6l =<2 v Blx 2
71 ¥ denomanator (71}
2
—1-=
=
_ 3 _ 0.71 v answer (3)
=
[17]
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QUESTION 1
1.1 Solve for x:
1.1.1 x*—9x+20=0 (3)
1.1.2 3x* +5x =4 (correct to TWO decimal places) (4)
1.1.3 21:; = 64 4
1.1.4 V2-x=x-2 (4)
1.1.5 x*+7x<0 (3)
1.2 Given: (3x—y) +(x—5) =0
Solve for x and y. (4)
1.3 For which value of & will the equation x* +x=4k have no real roots? (4)
[26]
QUESTION 2
The following geometric sequence is given: 10:5;2.5; 1,25 ...
2.1 Calculate the value of the 5™ term, 7., ofthis sequence. (2)
2.2 Determine the #” term, 7. interms of n. (2)
23 Explain why the infinite series 10+ 5+ 2.5+ 1.25 + ... converges. (2)
2.4 Determine S_ —5,_ inthe form ab”, where S  is the sum of the first # terms of
the sequence. (4)
[10]
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QUESTION 3
Consider the series: § =-3+5+13+21+... to » terms.
3.1 Determine the general term of the series in the form 7, = bk + ¢ (2)
3.2 Write S, in sigma notation. (2)
33 Show that S, = 4n” —7n. (3)
34 Another sequence is defined as:

Q| =—6

Q.=—6-3

Q,=—6-3+35

Q,=-6-3+5+13

Q. =—6-3+5+13+21

3.4.1 Write down a numerical expression for Q. (2)

342 Calculate the value of Q,.,. (3)

[12]

QUESTION 4
Given: f(x)=2""_-8
4.1 Write down the equation of the asvmptote of f. (1)
4.2 Sketch the graph of f Clearly indicate ALL intercepts with the axes as well as the

asymptote, (4)
4.3 The graph of g is obtained by reflecting the graph of f in the y-axis. Write down

the equation of g. (D

(61
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QUESTION 5

Given: h(x)=2x—-3 for —2<x<4.The x-intercept of 2 is Q.

4(.‘~
-2 é X
4 '
: X:3)
5.1 Determine the coordinates of Q. (2)
5.2 Write down the domain of 4. 3)
5.3 Sketch the graph of 4™' in your ANSWER BOOK, clearly indicating the y-intercept
and the end points. (3)
5.4 For which value(s) of x will A(x)=#"(x)? (3)
5.5 P(x ; ») is the point on the graph of 4 that is closest to the origin. Calculate the
distance OP. (5)
5.6 Given: A(x)= f'(x) where [ is a function defined for —2<x<4.
5.6.1 Explain why / has a local minimum. 2
5.6.2 Write down the value of the maximum gradient of the tangent to the
graph of f. (1)
[19]
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QUESTION 6
6.1 The graphs of f(x)=-2x"+18 and g(x)=ax’ +bx+c are sketched below.,

Points P and Q are the x-intercepts of f. Points Q and R are the x-intercepts
of g. S is the turning point of g. T is the y-intercept of both f/ and g.

Ar).
T
f
=
P 0 R i
S
6.1.1 Write down the coordinates of T. (1)
6.1.2 Determine the coordinates of Q. (3)
6.1.3 Given that x =4.5 at S, determine the coordinates of R. (2)
6.1.4 Determine the value(s) of x for which g”(x)>0. (2)
6.2 The function definedas y=—< 44 has the following properties:
X+ p
o The domainis x& R, x # —2.
o y=x+6 isan axis of symmetry.
° The function is increasing for all xe R, x = 2.
Draw a neat sketch graph of this function. Your sketch must include the asymptotes,
if any. )
[12]
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QUESTION 7

The graph of f shows the book value of a vehicle x years after the time Joe bought it.
The graph of g shows the cost price of a similar new vehicle x vyears later.

7.1

7.3

7.4

Copyright reserved

Value of vehicle (in rand)

F',v

450 000

(4 : R243 736.90)

Time (in years)

How much did Joe pay for the vehicle?

Use the reducing-balance method to calculate the percentage annual rate of
depreciation of the vehicle that Joe bought.

If the average rate of the price increase of the vehicle is 8,1% p.a.. calculate the value
of a.

A vehicle that costs R450 000 now, is to be replaced at the end of 4 years. The old
vehicle will be used as a trade-in. A sinking fund is created to cover the replacement
cost of this vehicle. Payments will be made at the end of each month. The first
payment will be made at the end of the 13" month and the last payment will be made
at the end of the 48" month. The sinking fund earns interest at a rate of 6.2% p.a..

compounded monthly.

Calculate the monthly payment to the fund.

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

(1

(5)
[13]

Please turn over




2024 IGNITE_FUNZA EDUSOL MATHENATICS
Mathematics/P1 8
NSC

QUESTION 8§

EXAM—MATE | 297

____________

DBEMNovember 2015

8.1 If ffx) =x" —3x, determine J(x) from first principles. (5)
8.2 Determine:
dy .. T
8.2] - ]_f § o= E —— -
dx g (x x: zJ {J}
8.2.2 g -_]]
X 1 [3}
[11]
QUESTION 9
Given: h(x)=-x"+ax’ +bx and g(x)=-12x. P and Q(2: 10) are the turning points of A.
The graph of & passes through the origin.
3
9.1 Show that a = 3 and bA=6. (5)
9.2 Calculate the average gradient of h between P and Q, if it is given that
x=-1atP. C)
9.3 Show that the concavity of & changes at x = :l} . (3)
9.4 Explain the significance of the change in QUESTION 9.3 with respect to A (1)
9.5 Determine the value of x, given x <0. at which the tangent to h is parallel to g (4)
171
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QUESTION 10

A rain gauge is in the shape of a cone. Water flows into the gauge. The height of the water
is # em when the radius is » cm. The angle between the cone edge and the radius is 60°, as
shown in the diagram below.

Formulae for volume:
r 2 = ] bl
V=mrh V=—mrh
4,
V =1ibh V=—mxr
3
10.1 Determine » interms of A Leave vour answer in surd form. (2
10.2 Determine the derivative of the volume of water with respect to & when /& is equal
to 9 cm. (5)
7]
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QUESTION 11
11.1 For two events, A and B, itis given that:
P(A) =02
P(B) = 0,63

P(A and B)=0.126

Are the events, A and B, independent? Justify your answer with appropriate
calculations.

11.2 The letters of the word DECIMAL are randomly arranged into a new 'word', also
consisting of seven letters. How many different arrangements are possible if:

11.2.1 Letters may be repeated
11.2.2 Letters may not be repeated
11.2.3 The arrangements must start with a vowel and end in a consonant and no

repetition of letters is allowed
11.3 There are ¢ orange balls and 2 yellow balls in a bag. Craig randomly selects one ball
from the bag. records his choice and returns the ball to the bag. He then randomly
selects a second ball from the bag, records his choice and returns it to bag. It is known
that the probability that Craig will select two balls of the same colour from the bag
is 52%.

Calculate how many orange balls are in the bag.

TOTAL:

Copyright reserved
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¢ If acandidate answers a question TWICE, only mark the FIRST attempt.
¢ Consistent accuracy applies in ALL aspects of the marking memorandum.

LET WEL:

¢  mdien 'm kandidaat 'n vraag TWEE beer beantweord, merk slegs die EERSTE poging.
. Folgehoue alkkuraatheid is op ALLE aspekte van die memorandum van toepassing.

QUESTION/FR44G 1

111 | x? —9x+20=0
(x—4lix—53]=0

x=4 or x=3

v factors
1/1' = 4
vx=5 3)

112 ) 352 45 —4=0

—5£,J(5)7 —43)(—4)

+ standard form

+ substitution into

= 203 correct formula
—5+473
6
X = —2,26 or X = 'D,:_Jg' /\/ansmve;rs
(4
OR/OF
P 25 4 25
X t=x+t—==+— 25
3 36 3 36 v for adding ¥
- 1
[+ E] _3 both sides
\ 6 3
x+% = i%
—5+/73 vy Z2ENT3
x= 4]
6
r=—226 or x=0239 v v answers
(4
1153 ]
2x? =64
= v dividing both
x? =32 sides by 2
3 ¥v32=2" or
x= (27 64 = 2°
x=2" or % or 0125 ¥ raising RHS to %3

v answer

4
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2x3 =64
= v dividing both
x? =32 sides by 2
x=[32]_T3 v"'r:aisingRHSta—Tl
x=3/327F v ifzp-3
x=27 or % or 0125 v answer

OR/OF

0.659x =0.0825
x=0125

OR/OF

-3

x? =32

_T]logx =log32

logx = islog 32

“

+ raising both sides to
-3

]
+ 0,659 and 00825
v dividing both
sides by 0,639
v answer

(4
v dividing both

sides by 2
+logs on both sides

logx =—0.903 v log x =—0,903
=107
- 1
=0125 or r v answer
(4)
1.1.4 N2—x=x-2 .

5 v squaring both
2—x=(x-2) sides
2—x=x"—4x+4

x*—=3x+2=0
(x—1)ix—2)=0 v factors

x=1 or x=2

ifx=L+2—x=1 and x—2=-1
x =72 onlv

OR/OF

vx=1or x=2

v x =2 only
(4
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AW2—x=x-2 _

. v squaring both
2—x=I(x-2) sides
2—x=(2—x) ¥ 2-x=1lor 2-x=0
2—x=1or 2—x=0

x=1 or x=2 vx=1 or x=2
ifx=1 +2—x=1 and x—2=-1
~ox =2 only
v x =2 only
OR/OF S
2—x=x—-2
2-x20 and x—220 v2-x20
v x—22z20
x=2and x=2
vx=<2and x=2
~ x=2 only
Vx=2
G
1.1.5 x*+7x<0
W(x+T)=<0 v factors
L J + - +
e
ORS 7
- 0
‘?\_/@ OF
v v inequality or
—7<x<0 OR/OF xe(-7.0) interval
3)
12 The square of any number 1is always positive or zero
So for the sum of two sguares to be zero, both squares must be
Zero, ie.
Die bwadraat van enige getal is altvd positief of nul. Vir die som
van fwee bwadrate om nul fe wees, moet beide die wadvrarte mud
wees, d.i.
(3x—yF =0 anden (x—5F=0 v 3x—1v=0
v x—5=0
3x—w=0 d/ x—5=0
x— 3 andien x v xes
x=25
3(5)—v=0 v v=13
y=15 ()
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1.3 X tx=k
X +x—k=0 v standard form
) A =<0 v A<0
B —dac <=0
" —41)—-k)=0 v1E — 41— k)
1+4k <0 '
-1
x {T v k= _Tl
OR/OF @)
¥ +x=k
x2+x+l=k+l +vadds — to both
4 4

g 1\-.1 1 sides
h Lil v"|x+%] _k+l
for nonreal roots &+ ) <0 - = 4
1
-1 vikE+— =0
k= 2 4
v k= _Tl
OR/OF (4)
Consider the functions yv=x"+x and v==%
Beskou die funksies y=x"+x en yv=k
F=HEHFX
v sketch or
explanation
|
y=kK
1
. ) - . . _1 _1“\, V’x: —_—
Turnming point of Dragipunt van yv=x"+x 1s [ 5 T 2
A 1
- v” = —_-
x~ + x =k does not have real roots when the line v =% does not ¥ 4
intersect v =x" + x .
x* + x =k het geen redle wortels as die hm v =k nie met
= x? +x SV Hie.
Therefore k < _—1 v __1
4 4
(4
[26]
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QUESTION/VFRAAG 2
21 T,
_P" =
T,
_2
10
_1 _1
=3 v o = 5
TR 1 4
T, =125 — | T. =10/ =
~ h% 2 - DRJ."OF "\.2.)'
— 2 or 0.625 =3 or 0,625 | ¥answer
8 ()

+ substitutes =10

-]
22 1 n-1
T, =10(;] into GP formula
+ substitutes » =%
mnto GP formula
(2)
23 For convergence/Om te konvergesr —1<r =1
¥ —1 1
Since/dangesien Fo= l andiern —1 1 =1 =re 1
2 2 v show that » = = is
the sequence converges/die rv konvergeer “ler=l
(2)
2.4 —pP
S-S, = a alil 7 0
1—# 1-# v —
n™y 1
o[ 1-L | 1-3
_ 10 2 ) 17
2 v
g R 1
1——
=20 - 20 1—% 2
Z 1 ny
=20 - 20+20(—] 2 )
2
ra R
1 + answer
2
OR/OF

+ constructing the
series
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+...

S:vo _Srz =i’:&] +T.‘1+2 +‘?_nz+5
¢ g
=10 l] 1+l+l+...}
ot 4L 2- 4
s H
L) 1
2 l—l
L 2
- a
=20 l]
L2
OR/OF
s, -S, a _a[l—?' |
1—# 1—#
_a—at+a”
1—#
_ar”
T 1-»
m[l]
__ N2
1
2
1 "
=2 —
{3)

DBE/MNovember 2015
v
TR
10 l '1+l+—+...}
1 »
'\\\ L i
-\.-"—-l i
1——
2
¥ answer
(4)
‘/a—a+ ar
1—#
v &
1—#
rd ]
10 ij
v L2
2
¥ answer
C)]
[10]
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QUESTION/FRA4AG 3
31 d=8 v d value
T.=a+(k—-1)d
=—3+(k—1)8)
=—3+8k—8
=8k —-11 v answer
2)
32 n a-l a-l v for general term
Z[Sk—llj OR/OF Z{S(k—l—l}—lljl= Z[Sk—3) vlower and upper
Rl =0 =0 wvalues in sigma
notation
(2)
v
33 S, =§[2a +(n— l}a'] formula
e ¥ substitution
:E[zn_— 3)+(n—1)8)]
1
=—|—-6+8x—8
"6+ 8]
:%[sn—m] v Z[8n—14]
= n(4n—T) (3
=4n’ —Tn
OR/OF
S, =g[2a+{m—1}d] v formula
. v o
_ g[z{_ 3)+ (n— 1)(8}] substitution
1
:g[—ﬁﬂgn—g] “5[3”—14]
3)
]
=—|8n—14
" 51 —14]
=4n’ —Tn
OR/OF
v
S, — g[a . I] formula
v substitution
- %[—3 +8n—11]
v g, —
= 2fen—14] S [87—14]
. (3)
=4n- —Tn
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OR/OF
8, =-3+5=2
S1 S2 S3 S4 | 5, =2+13=15
—3 2 15 36 : B
\\ / \-\_\ /_/ “\\ / S, =15+21
5 13 21 v'calculates 51, S,
~ — - — S3 and Sg4.
g 8
S, =an’ +bn+c
8
a=—
2
S, =4+b+c=-73 b+e=—T ... (D
S, =16+2b+c=2 2b+c=—14_ .. (2)
=—=T (2)—(1) v solves
c=10 simultaneously for
Hence S, = 41 — Tn bande. .
341 Q:=—6—-3+5+13+21+29 v answer
(2)
342 Qo =—6+ 513
2 v
=—6+4(128) —7(128) 6+ 4128) — 70128)
— 64634 v answer
(3)
OFR/OF
Q Q2 Qs Qq
- . / > S~ - B T~
8 8 8
O, =an’ +bn+ec
a=4
O =4+b+c=—6 b+e=-10 (1)
0. =16+2b+c=-9 2b+ec=—25_. ... (2
b=—15_..._...... (23— (1)
c=5
Hence @, =4n” —15#+5 v @, =4 —15n+3
O, = H129) —15(129)+ 5 L
Answer
=64 634
3)
[12]
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QUESTION/FRAAG 4
Given: f(x)=2""" -8
(1)
4.2
T
3_
6_
4 ¥ x-intercept
f v y-intercept
24 v shape
x v asymptote
_;3 _Es _Ia, _Iﬁ 0 :I'. :5 > (only if the graph
. does not cut the
- asymptote)
4-
64
4// y=-2
(4)
43 glx)=2"7"" -8 ¥ answer
(1)
OR/OF
1! v answer
glx)= [— -8 (1)
2) [6]
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QUESTION/FRAAG 5
Given hlx)=2x—-3for —2<x <4
(W) 3 ¥
5.1 For x-intercepts, =10
2x-3=0
x=15 v x=15
; v v=10
Q(L5:0) o
5.2 he
x=-2: y=2(-2)-3=-7 v h(-2)=-T7
x=4: p=24)-3= v h(4) =5
Domainof h':~7<x<5 OR/OF [-7:5] v T=x<5
(3)

Bl

2 /,:‘

OR/OF

Tl

/IZI
I

v y-intercept
on a straight
line

+" line segment

¥ accurate
endpoints (x
or ¥ or

both)

(€))
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5.4 Ez[x]=2x—3
For the inverse of A,
x=2y—3
x+3 vy x+3
V= B 2
2
1 x+3
h™(x)= >
hlx)=h"(x)
23203 vor_3-XF3
5 2
dx—6=x+3
x=3 v x=3
OR/OF 3
h(x)=2x-3
hand 7' intersect when v = x
2x—3=x v Iyr—F=x
x=3 v x=73
OR/OF 3
h[x] =2x—3
For the inverse of /. v = x+3
x=2y—3 2
x+3
Y=
2
Al (x)=x SXT3
x+3 2
2
x+3=2x vx=3
x=3 (3
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OP? =(x—0) +(v—0V)
= x° —l—[2x—3]2
=x? +4x* —12x+9

+ substitute
v=2x-—3

v  Op? =.3c:+_}:2

=5x"—12x+9

v 5x' —12x+9

For OP to be at its minimum, OP? has to be a minimum
Fir OF om minimum fte wees, moet OF 'n minimum wees

dlop?) OR/OF x—_"2
Fra's 2a
—-12
10x—-12=0 = ———
2(5)
i 6
..x=§ * x-value
(6 (6) 9 3
Minimum length of OP= || —| -12| |+9=.J: or —— or1.34 units
= =l 5 NE + answer
OR/OF (&)
For minimum distance OP 1 the line
m, =2 (given)
-1
) -1
- OP has equation y = ?x
—=x=2x-3
2
—x=4x—-06
5x=6 v/};rzop = _—l
xp =12
1 + equation of
¥p :—5{1,2]:—&5 op
OP=4/(12-0) +(-0.6—0) -1

v —x=2x—3
=134 or /1.8 units 2

¥ x-value

+ answer

)
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OR/OF
For mimimum distance OP L the line
) . ) 3 0 v OP? =x% + 37
O(0:0) Plx; 2x-3) Q E’GJ v substitute
OP? + PO? = 00* (pythag) y=2x-3
e 2 a2
(x—of+[_2x—3—of+|x—%| +[_2x—3—[}]2:|% v
- L; ; < 10x% —27x+18
P+ dAx? —12x+9+ %1 —3x+1+4x1 —12x+9= 7
10x? —27x+18=0
(5x—6)2x—3)=0 yvalue
6 3
X == oFr —
5 2
6
Hence, x = E at P
OP? =x* +(2x—-3)
2 2
6 6
=| E] + [2[3‘}_3] ¥ answer
N 4 5}
36,9 ‘
T 25 25
_3
I
OP =134
OR/OF
For mimimum distance OFP L the line -
- v tan O =2
tan O =2 -
O = 63.43° YO =63.43
= v sin 63_43°
sin 63,437 = —j_n v~ OF
L3 5
OFP =134 v E.‘;ZIS-E‘-’EI
(5)
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OR/OF
A v
OP =/(x—0)" +(»-0) PEYSIN (ry Y
=-U;I{x—ﬂ]2+{2x—3—DT v substitute
=Jx? +4x7 —12x+9 v=2x-3

=4/5x* —12x+9
Bv using the chain rule (which 1s not in the CAPS):

i -1
“'EP - %{5;& ~12x+9)7 -(10x—12)
X

F ._]
0 =%[5x5’ —12x+9_]1_-(1ﬂx—12}

0= Ll:l{]x -12)
2

D0=5x—-6
6

xX =

5
52 60
OP:JS[E| —12|E1+9
L6 3
=134

Area OQF = %X base = Lheight

lDRGQ—lﬁf loP
2 21277 )
1.(3)_1(3
~3[2]==[25 |op
33215
OP=— =134
5

OR/OF Py

For mimimum distance OP L the line ~
Let the yv-intercept be R o 1,5
OR = 3 units

o0 = % units 3 P
EQ = %-u'"g (Pvthagoras) R

v sxt —12x+49

¥ x-value
+ answer
(3)
3 =
v RQ= =45
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561] flix)=2x—3

3 +" Turning
Turning point at x =— 3
2 point at x=—
g 3 Y 2
Fix)=2=>0 or Ff"| = |::- 0
'\.2_,.' X V’f”[xj=2:=-0
J has a local minimum at x=5
J ket 'n lokale minirmum by x =% (2
OR/OF
Ax)= F(x)=0forxe(—2 : 1L5)=f is decreasing on the left of Q / v decreasing
fis dalend links van Q. leftof Q
h(x) = F'(x) > 0 for x € (L5 ; 4)=+f1s increasing on the right of Q / "_/m‘:fefsl-ﬂg
fis stygend regs van (. right of Q 2

S (%) has a local minimum when x= %;"

P het ‘m lokael minimuon by x =%
OR/OF
Fflx)=x*—3x+¢ v

Fixy=x" —3x+¢

F has a mimimum value since a = 0

F het 'n minimum waarde omdat a = 0 ¥ explanation
(2
562 | m=fFf (A =h4)=5 ¥ answer
(1)
[19]
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QUESTION/VFRA44G 6
6.1.1 | T(0:18) ¥ (0:18)
(1)
612 | —2x* +18=0 vy=10
(x—3)x+3)=0 :fﬂﬂgrs
x p—
Q(3:0) (3)
OR/OF v v=10
—2x? +18=0 vixt=9
=9 v x=3 3)
Q(3:0)
6.1.3 | x-coordinate of § 15 4 5/-kodrdinaat vann S is 4.5
By symmetry about the line x = 4_5/Dewr simmetrie om die V6
hmx = 4,5: R=(4.5+45-3:0)=(6:0) v
(2)
614 |Forall xeR OR/OF (- x) ¥ v answer
(2
6.2 If C(x; y)is the centre of the hyperbola/ds Clx; v)die middelpunt is van

die hiperbool
v=x+6 and x=—2
Syv=—2+6=4

,.
I
s

A
N

v
asymptote
y=+4

v asymptote
x=-2

¥ shape
(increasing
hyperbolic
function)

(4
[12]
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QUESTION/VRAAG 7
71 R450 000 v answer
(1)
12 A=PaQ-1)"

F(x) = 45000001 — )"

243 736,90 = 45000001 — )

P 243 73690
450000

i=01421

The rate of depreciation 1514 21% p.a.

Die waardeverminderingskoers is 14,21% p j.

¥ substitution of
450 000 1into

correct formula

v substitution of
(4; 243 736,90) into
correct formula

v'making i the
subject

¥ answer

)]

73

AtrT:
A=P(1+i)
2(x) =45000001 + )

a =450000(1+0,081)°

=E614490.66

vi=0081&n=4
v correct
substitution mnto
formula

v answer

3

74

Future Value =R614 490_ 66 —R243 736 90

=R370723.76
Let x be the value of monthlsy

F = x|1j1+;:}” —1|

payment

| —1}
370753.76 = — -

x=R9397.11

¥ R370 753,76

0.062

12
¥ =36

v‘/f:

¥ substitution into
correct formula

¥ answer

(>)
[13]
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QUESTION/FRAAG 8
8.1 flx+h) =+ —3(x+hk)
v finding fx+h)

=x? +2xh+ Ak —3x—3h
Flx+h)— flx)=x" +2xh+h’ —3x—3h—(x* —3x)
=2xh+h* —3h
e e SR = F0)
Sf'(x) =lim -

h_ln}lx.?z+h] —3h

v 2xh+ R —3h

v formula

Py I
= Eﬂ} h2x ;h - 3)' v factorisation
=lim(2x + 1 —3)
=2x—3 ¥ answer
(3)
OFR/OF
e g JLx+RY— Fx)
7= Ljf& h v formula
2 _ _ T _
B 2 v finding Ax+h
x4 2xh4h? —3x—3h—x' +3x g flxc+h)
=lim
f—0 .Ig
. 2xh+h* —3h
=lim == -
f—0
h(2x+h—3) v 2xh+h —3h
— i X T a3
f2—0 B ) )
= %tina.(zx +h—3) ¥ factorisation
=2x-3 v answer
3
221 - 1 2
y=|x'—= J
W x-
1
g i
}«'=JC‘*—.7:+32—1‘1 -2
=x*-2+x7*
’ v 4x?
%=4x! —4x” v —4x
OR/OF (3)
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B using the chain rule (which i1s not part of CAPS):
a:-:{_x* ~x7) v
o 2[_-,_»1 —x2 sz £+ 2y } U —x™ 2+ 227
=2(2x% +2x7F —2x7' —2x77)
=2(2x% —2x73 (3)
=4y —4x~
g22 2
D Cr—D(x” +x+1) v factorisation
* x—1
=Dr[x1+x+1] v xt +x+1
=2x+1 v 2x +1
3)
OR/OF
B using the gquotient rule (with is not part of CAPS):
D |:Jc3 —1:|
I ox—1
. ) . AT
2335_{-’5__1]_[1'__1:' 3x (x—1)—(x" —1)
(x—1F (x—1)
(3)
[11]
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91

Substitute Q(2; 10) into
h(x)=—x" +ax’ +bx
-2 a2+ () =10
—8+4a+26=10
2a+b=9 line 1
R(x)==3x"+2ax+b

AtQ: R(2D=0

—3(2)* +2a()+b=0

—12+4a+b=0

da+b=12 ... line?2
line 2 — line1- 2a=73
3
a = —

2

Substitute 1n linel: &#=6

¥ substitute Q into
h

v finding
denvative

v R(2)

v equating
denvative to 0

¥ solving
simultaneously
for @ and &

)

92

FED)=—(=1F +2(-1) +6(-1)

=—33

Jxg)— Flxp)

Average gradient/ Gemiddelde gradiént =
Xp — Xp

10—(-3.5)
2—(-1)
=45

Average gradient’ Gemiddelde gradignt =

v fl—1)=-3.5

+ formula

+ substitution

v answer

“
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93 Alx)==3x" +3x+6 v H(x)=—2x% +3x+6
h(x)=—6x+3 v B"(x)=—-6x+3
——3(2x—1)
Hx)=0 Kix)<0
f
| x
F 1 B ; and fi 1 Fa re do
or x < 3 18 concave up or x >—_his concave down v explanation
1 1 using A" (x)
Fir x < E,i.'; b kownkaaf na bo en vir x > E,z’s h kowkaaf na onder
3)
. 1,
. concavity changes at x = E.J’
. konkwiteit verander by x = %
9.4 The graph of # has a point of inflection at x =% v answer
1 (1)
Die grafiek van h het 'n buigpunt by x =E .
OR/OF
The graph of # changes from concave up to concave down at
x =% ! Die grafiek van it verander by x = % van konkaal op v answer
na fonkaal af (1)
9.5 Gradient of g 15 — 12/ Gradiént van g is —12
Gradient of tangent 18/ Gradiént varn die raakiyn is:
Blx)=—3x +3x+6 v hix)= —3x2 +3x+6
Rixy=-12 v hR'(x)=—-12
—3x® +3x+6=-12
3xT —3x+18=0
xT—x+6=0 v Factors
—_ Ty —
(x=3)x+2=0 ¥ selection of
x=—2 only x-value
(4)
7]
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QUESTION/FRAAG 10
10.1 E=t;3nv5l£]-':' fﬁ:taﬂﬁ{]ﬂ
r »
i
= -
tan 60"
* }I e
TETE answwer
3
V3 2)
10.2 B 1 1
Veone Efrr h v formula
s =2
LAY,

3 ‘\.\l'llg_»' ¥ substitution of
the value of # in
terms of &

= 1 The
9 ¥ simplified
volume answer

av 1 5

—_—==ah v derivativ

ah 3 derivative

dhl,.s 3 :
- - .
=277 or 8482cm’/cm answer

(3)
[7]
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QUESTION/FR44G 11
111 PlA) =P(B) v (0. 20.63
=0,2:0.63
=0,126 v PIAY) =« P(B)=P(A
1.e. P{A) » P(B)=P(A and B) and B)
Therefore A and B are mmdependent/Dus is 4 en B onafhankiik ¥ conclusion
3)
11.2.1 | 77 =823 543 v T
(2
11.2.2 | 71=5040 ¥ T
2)
11.2.3 | There are 3 vowels — 3 options for first position v 33
There are 4 consonants — 4 options for last position v e
The remaining 5 letters can be arranged in 5x4x3x2x1 ways v Sxdx3Ix2x]
3x(5x4x3x2x1)x4 =1440 ¥ answer
Daar is 3 Hinkers — 3 opsies vir die eerste posisie
Daar is 4 konsonante — 4 opsies vir die laaste pasisie
Die oorbhvwende 5 letters kan as volg gerangskik word
S5x4x3x2x]1 ways‘maniere
I (5= 4=x3=2x1)=4=1440 (4)
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113 Orange 00
¢
t+2
QOrange - t
r q o)
P+ 2 -
i+2
Yellow oY [ 2 H"|
@{Y) h T+ 2._,.'
Orange FO
2
f+ 2
Yellow
Yellow ¥Y

P(Orange  Orange) + P Y ellow, Yellow) = o2

100

t -\l t +|", 2 -\| 2 \|_ 52
t+2 0 t+2) \r+2 N\ e+2) 100
t? 4 13

A4 2 +4r+4 25
250 +4)=13(e + 4r +4)
3P —13t+12=0
(3t—4)r—3)=0
r=3

There are 3 oranges balls in the bag/Daar is 3 orarfe balle in die
sak

vP(0.0) = [;\1

WE+2)
vRY =27
Lt+2)

v

ey 8 r2yw 2~ s2
|e+1jkr+2]_i‘_r+2:'1:+1_,.l 100

vt =3 (no ca)

(6)
[17]
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QUESTION 1

1.1 Solve for x:
I.1.1 x(x—-7)=0 (2)
1.1.2 x’ —6x+2 =0 (correct to TWO decimal places) (3)
i Jx-1+1=x (5)
1.1.4 377 -3 = 486 (4)
1.2 Given: fl(x)=x>+3x—4
1251 Solve for x if f(x)=0 (2)
1.2.2 Solve for x if f(x)<0 (2)
1.2.3 Determine the values of x for which f'(x) = 0 (2)
1.3 Solvefor x and 2 x=2y and x* - Sxy=-24 (4)
[24]
QUESTION 2
Given the finite arithmetic sequence: 5 ; 1 ; -3 ; ... ; —83 ; —87
2.1 Write down the fourth term (T4) of the sequence. (1)
X2 Calculate the number of terms in the sequence. (3)
2.3 Calculate the sum of all the negative numbers in the sequence. (3)
24 Consider the sequence: 5 ;1 ; -3 ; ... ; -B3 ; —87 ; ... ; 4187
Determine the number of terms in this sequence that will be exactly divisible by 5. (4)
[11]
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QUESTION 3
3.1 The first four terms of a quadratic number patternare —1 : x ; 3 ; x+ 8
3.1.1 Calculate the value(s) of x. (4)
3.1.2 If x = 0, determine the position of the first term in the quadratic number
pattern for which the sum of the first # first differences will be greater
than 250. (4)
32 Rectangles of width 1 cm are drawn trom the edge of a sheet of paper that is 30 cm

long such that there is a 1 cm gap between one rectangle and the next. The length of
the first rectangle is 21 em and the length of each successive rectangle is 85% of the
length of the previous rectangle until there are rectangles drawn along the entire
length of AD. Each rectangle is coloured grey.

A B

30 cm

Ilcm

D C
21 cm
3.2.1 Calculate the length of the 10" rectangle. (3)
322 Calculate the percentage of the paper that is coloured grey. (4)
[15]
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QUESTION 4
Sketched below is the graph of A(x)=a*. @ >0. R isthe y-intercept of A.
\
The points P(2 :9) and Q[b : EIIJ licon A
4(},
= D P(2:9) e
h
_ R
vb ; V.J_]
Q=g
- = el X
0 >
4.1 Write down the equation of the asymptote of 4. (1)
4.2 Determine the coordinates of R. (1)
4.3 Calculate the value of a. (2)
4.4 D is a point such that DQ || y-axis and DP || x-axis. Calculate the length of DP. (4)
45 Determine the values of & for which the equation A(x +2)+ 4 =0 will have a root
that is less than —6. (3)
[11]
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QUESTION 5

Sketched below is the parabola f with equation f(x)=-x>+4x—-3 and a hyperbola g,
with equation (x— p)(y+17)=3.

e B, the turning point of f, lies at the point of intersection of the asymptotes of g.
A(—1;0) isthe x-intercept of g.

-

S 4

g

L &l

g
| ’
5.1 Show that the coordinates of B are (2:1)
5.2 Write down the range of /.
53 For which value(s) of x will g(x)=0?

54 Determine the equation of the vertical asymptote of the graph of A if
A(x) = g(x+4)

5D Determine the values of p and .
5.6 Write down the values of x for which f(x).g'(x)=0
Copyright reserved Please turn over
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QUESTION 6

Given:

6.1

6.2

6.3

6.4

f(x)=-x+3and g(x)=log,x

On the same set of axes, sketch the graphs of f and g, clearly showing ALL
intercepts with the axes.

Write down the equation of g '(x), the inverse of g, in the form y= ...

Explain how you will use QUESTION 6.1 and/or QUESTION 6.2 to solve the
equation log,(3 —x)= x.

Write down the solution to log,(3 —x)= x.

QUESTION 7

On 1 June 2016 a bank granted Thabiso a loan of R250 000 at an interest rate of 15% p.a.
compounded monthly, to buy a car. Thabiso agreed to repay the loan in monthly instalments
commencing on 1 July 2016 and ending 4 years later on 1 June 2020. However, Thabiso was
unable to make the first two instalments and only commenced with the monthly instalments on
1 September 2016.

7.1

7.4

Copyright reserved

Calculate the amount Thabiso owed the bank on I August 2016, a month before he
paid his first monthly instalment.

Having paid the first monthly instalment on 1 September 2016, Thabiso will still pay
his last monthly instalment on 1 June 2020. Calculate his monthly instalment.

If Thabiso paid R9 000 as his monthly instalment starting on 1 September 2016,
how many months sooner will he repay the loan?

If Thabiso paid R9 000 as a monthly instalment starting on 1 September 2016,
calculate the final instalment to repay the loan.

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.
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QUESTION 8

8.1 Determine f'(x) from first principles if f(x)=3x" (5)
8.2 John determines g'(a). the derivative of a certain function g at x = a, and arrives
. 4+h-2
at the answer: lim———
fr—s0 ,7
Write down the equation of g and the value of a. (2)
8.3 Determine Lo if y=+x*~ 3,- (4)
dx 5
8.4 g(x)=-8x+20 is a tangent to f(x)=x"+ax’+bx+18 at x = 1. Calculate the
values of @ and b. (5)
[16]
QUESTION 9
For a certain function /. the first derivative is givenas f'(x)=3x" +8x-3
9.1 Calculate the x-coordinates of the stationary points of f. (3)
92 For which values of x is f concave down? (3)
9.3 Determine the values of x for which f is strictly increasing. (2)
9.4 If it is further given that f(x)=ax® +bx’ +cx+d and f(0)=—18, determine the
equation of f (5)
[13]
QUESTION 10
The number of molecules of a certain drug in the bloodstream ¢ hours after it has been taken
is represented by the equation M(I) =—t’ +3t> +72t. 0<t <10.
10.1 Determine the number of molecules of the drug in the bloodstream 3 hours after the
drug was taken. (2)
10.2 Determine the rate at which the number of molecules of the drug in the bloodstream is
changing at exactly 2 hours after the drug was taken. (3)
10.3 How many hours after taking the drug will the rate at which the number of molecules
of the drug in the bloodstream is changing, be a maximum? 3)
(8]
Copyright reserved Please turn over
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A survey was conducted among 100 boys and 60 girls to determine how many of them watched
TV in the period during which examinations were written. Their responses are shown in the
partially completed table below.

WATCHED TV DID NOT WATCH TV
DURING DURING TOTALS
EXAMINATIONS EXAMINATIONS

Male 80 a

Female 48 12

Totals b 32 160
11.1 Calculate the values of @ and 5.
11.2 Are the events 'being a male' and 'did not watch TV during examinations' mutually

exclusive? Give a reason for your answer.

11.3 If a learner who participated in this survey is chosen at random, what is the

probability that the learner:

QUESTION 12

Watched TV in the period during which the examinations were written?

Is mot a male and did not watch TV in the period during which

examinations were written?

The digits 1 to 7 are used to create a four-digit code to enter a locked room. How many
different codes are possible if the digits may not be repeated and the code must be an even
number bigger than 5 0007

Copyright reserved
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NOTE:
If a candidate answers a question TWICE, only mark the FIRST attempt.
Consistent accuracy applies in all aspects of the marking memorandum.

LET WEL:

QUESTION/FR44G 1

MATHENATICS

-

=

NEC — Memorandum

EXAM—MATE

DEE Movember 2016

Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
Wolgehoue akkuraatheid 1s op ALLE aspekte van die memorandum van toepassing.

____________

111

xlx—7)=0

x=0 or x=7

(2)

OR/OF

112 | x*—6x+2=0
= 6£4/(=6)" —4(1)(2) ¥ correct substitution into
201 correct formula
+
e 5—2*-‘23_ v x=035
e =
x=0350r x=>5.65 % =5.65 .
OR/OF
x?—6x+2=0
x'—6x+9=-2+9
(x—3)V =7 .
v (x—3F =7
x—3=%7 (x—3)
x=3+47 v x =035
x=03%0r x=5635 v x=75,65
3
1.1.3 Wx—1+1=x
x—l=x-1 v isolate «/x—1
x—1=x*=-2x+1 e T |
x' —3x+2=0
(x—2fx-1)=0 v standard form
o +" factors
x=2 orx=1 v both answers
Both answers are valid
(3)

Copyright reserved/ Kopiereg voorbehou
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Wx—1+1=x
i e
«fﬁ:x—l 1solate +/x—1
Let x—1=£&
Jik=k k=0
E=k" v gl
E*—k=0
klk—-1)=0 v standard form
(x—1fx—-2)=0 +" factors
x=2 orx=1 ; x=1 v both answers
Both answers are valid )]
OR/OF
Nx—1+1=x v isolate +/x—1
x—1l=x-—1 v y—1=10
By inspection : v ox—l1=1
x—l;ﬂ or x—1=1 v x=2
x=2 orx=1 v x=1
(3)
1.1.4 3% — 3% — 486 , _
3x33 _3]:32 — 486 EXpansion
3:{_33 —3? }: 486 v common factor
3 =27
X 3 v 31: = 2..?
3F =3
x = 3 " x = 3
(4
OR/OF
377 -3 = 486 v" common factor
35231 _1)= 486 v (3'-1)
371 =243
37+ =37 v 37 =743
x+2=5
x=3 v ox=3
4
1.21 Fflx)=x"+3x—4
O=(x+4)x—1) v factors
x=—4 or x=1 v both answers
(2)
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122 T +3x—4 <=0
(x+4Wx—1) =0
\ ) =
OR/
_"\/‘ OF * '
Y g
—4ex<l OR/OF xe(—4:1) dex<l -
123 2x+3=0 v 2x+3
3 3
=_ v ox = —=
=72 2
(2)
F{x)=0 when fis increasing
. ; —4+1 —4+1
The turning point occurs at x = 5 v x = 5
x=—= v x&—i
2
2)
13 x=2yv and x~ —Sxy=-24
(2p) —5(20Ny)=-24 v substitution of 2y
4y? —10p* =24
_ 637 =24 v -6y =24
v =4
v=—2 or yv=2 v’ both v — values
v=—4 or vr=4 +" both x— values
OR/OF )
x=2y and xi—qu.:—"’d-
X . x
y=— v substitution of —
2 2
P
x* —5(x) i]: 24
.2
P R
x ——x =-24
2 3 .
3 . v —Zx? =24
—Zx'=-24 2
2
x' =16
x=—4 or x=4 v both x — values
v=—2 or =2 v’ both v — values 4
OR/OF
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) ‘e24
v t x_x
) equating 5 oy
x=2y and x” —3xy=-24
_x
-T2
_—x"—24
- —5x
X _ x  +24
2 Sx ,
Sx? =2x" +48 v 3x? =48
3x’ =48
x =16 v both x — wvalues
o4 or v—d v both ¥ —values (4
yv=—2 or y=2
[24]
QUESTION/FRAAG 2
21 T, =-7 v 7
1)
22 T,=a+(n—Dd .
87 =54 (n—1)(—4) via=5 andd=—4
—87=5—4n+4 v —87 =5+ (n—1)(—4)
4 =96
n=24 v n=24
3)
OR/OF
—4n+9=—-87 ‘_’//—4f+99 o
_4n=—_96 TamEE=
n=24 v =24
3)
23 B D —8&7
S, =>la+1]
% v n=22
8, ==—=[-3-87] v a=-3
2
= —990 ¥ answer
3)
OR/OF

Please turn over/Blaai om asseblief
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B il — 87
M r
S, = E[z.a +(n—1)d]
22 v o —
Sn =5 [3+(22-1)-4)] n=22
2 v g =—3
=—990 v answer
3)
OR/OF
All negative terms can be written down and added to get the
answer of —990_/ Alle negatiewe terme kan neergesioyf word
en darn bymekaar getel word om —990 te k. via= —3
v v answer (3)
OR/OF
Smn=§§f—(5—l—1) /E[S—BT]
==[5-87]-6 2
2 v —6
=—29%0 v answer
3)
2.4 5;—15.-35......
d=-20 v d=-20
I, ==20r+25 v L, =—20n+25
Last term in the sequence divisible by 3 1s/Laaste term in
die rv deelbaar deur 5 is:
— 4187+ 4(3)
=—4175
I, =-20n+25
— 4175 =-20n+25 v —A1T75=—"20n+25
208 = 4200
n=210 v =210
There will be 210 terms 1n the sequence that 1s divisible
bv 3 /Daar is 210 terme in die ry deelbaar deur 5. )
OR/OF
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5:1:-3; __-—83:-87: . __ . :—4187
T, =—4n+9 v —dn+9=—4187
— 4187 =—4n+9

4 = 4196 v 3 =1049
n=1049

There are 1049 terms in the sequence /Daar is 1049 rerme
in die rv.

I, : T, : T, : T}y - are divisible by 5./is deelbaar dewur 5.
The largest integer value of & such that v Sk —4=1049
SkE—4=1049

5k =1053

k=210.6 _
k=210 v k=210

“
OR/OF

S5:1-3:-7T; ;4175 4179 —4183 ; 4187

T, =a+n—1k ]
—4175 =5+ (n—1)—4 v d=
— 4180 = —4(n—1) 35— —anso

7 =1046 v ioas

MNumber of terms divisible by 5
1046 -1 1

5
=210
v =210

(4
(1]
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QUESTION/FRAAG 3
311 | -1 x 1 3 x+8;
-1 x 3 x+8
v v v v x+1:3—x and x+3
x+1 3—x x+5
i, B M ~" calculating second

—2x+2=2x+2

differences
v —2x+2=2x+2

4x=0 v x =0 (4)
x=0
312 First differences/Eerste verskille: 1:3:5: .
"
s, —5[2{1}+{n—lj[_2)] VS =n
= }’;.
250 < n’ v 5§ =250
o= 250
- =158 v =158
The sum of the 16 first differences will be greater than 250.
Therefore the 17 term of the quadratic number pattern 1s the
first satisfiying this condition /Die som van 16 eerste verskille v n=17
sal groter as 250 wees. Gevolglik sal die 17% term van die G
bwadratiese getalpatroon die eersre wees wat aan die
voorwaarde voldoern.

321 21+21(0.85)+ 210,857 + . .
T, =a™! v u=10;r=0.85or —
n ‘_”" 3 . 20
T,, = (21)0.85F ¥ substitution into correct

= 4.86 cm formula
v answer
3
322 s, - a{;_?n]
y " 15 v n=15
2101—(0.85)" )
Sy =—r——
1-0285
—127.77 v 127,77
Area of the page =30 x 21 =630
Percentage of paper coverad in grev ink: ¥ 630
127,77
= 63]] x 100%%
a0 v 2028
= ,_U,J_E A0 {4)
[15]
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QUESTION/VRAAG 4
4.1 v=0 v y=0
(1)
42 R0 1) v answer
(1)
43 yv=a
9=a ¥ substitution
=3 v a=3
2)
4.4 DP=2—5
y=3"
1 5
81 v L _3b
3% =3° 81
- v 37 oruseof logs
b=—4 v hb=—4
DP=2—(—4)
— 6 units ¥ DP =6 units
(&)
4.5 Bx+2)+k=0
x+2)=—-k
1 1
0<—k<— v —kw— or k> ——
El 81
1
_E{k{ﬂ v —— k=<0
(3)
[11]
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51 Flx)=—x" +4x-3
Fllx)=0 or x=—i v —2x+4=0 or
2(—1) 4
—2x%+4=0 x=2 T 2(C1)
x=2
v=—(2) +4(2)-3 v y=—(2] +4(2)-3
=1 2)
B(2:1)
OR/OF
—x?+4x—-3=0
xt—4x+3=0
(x—3)x—-1)=0
x=3 or x=1
3+1
x= —3 _2|— 1 v x = ~
x=2
e (2} 27— . .
y=—(2] +4(2)-3 v y——(2F +4(2)—3
= 1 ]
B(2:1) @
52 Range/Waardeversameling - V=1 v ¥y=1
OR/OF (1
Range/Waardeversameling ©: v € (—wo ;1] v (—o 1]
1)
53 x=-1 or x=2 v critical values
v x=—-1 or x=2
OR/OF (2
(—oo ; _]_]U[_g @) ¥ critical values
v x=-1 or x=2
2)
5.4 (x—p)ly+z)=3
Vertical asymptote of hix) ‘vertilbale asimptoot at x = 2
Translation 4 units to the left / Translasie 4 eenhede links v o x=-2
x =2 —4 =-21s the equation of the vertical asymptote of (1
hix + 4)
x =2 —4 =2 is die vergelyiing van die vertikale asimptoot
OR/OF
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OR/OF
3
Blx)= +1
x—2+4
= +1
x+2
x=-2
1z the equation of the vertical asymptote / is die vergelviing | v x=-2
van die vertikale asimproot (1)
5.5 (x—ply+r)=3
(v+2)= &
x—p j 3
3 V/
¥ = —f Xx—p
x—p v —t
Bl2:1)
Point of intersection of the asvmptotes
Srypunt van die asimptote
p=2 v P=2
—t=1
f= 1 v it =—1
)
5.6 x-intercepts of f / x-qfSnitte van f :
' —4x+3=0
lx—3)x—1)=0 v’ both critical values
x=1 or x=3
glx)=0forxeR; x=2
Hence fix)<0
’ v x=1
x<1 or x23 OR/OF (—ow;:1)u[3:mx)
v or
v xz=3
)
[14]
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QUESTION/FRA4AG 6
6.1 ¥
o
v'shape: increasing curve
g V(1 0):
otily on log graph
' 3|7
vi3:0)
vi{0:3)
' )
6.2 v=log, x
g x=log, y v" interchange x and v
- 2 vy =27
y=2 @

63 log,(3—x)=x

2*=3—x v 2F =—x+3

2" =—x+3

Reflect the graph of g about the line v =x to obtain g and

determine the point of intersection of 7 and g~ ./ Reflekreer die " point of intersection of

grafiek van g om die v v =x en bepaal die smypunt van  and S and g_l

g™ 3
6.4 x=1 v answer (1

[10]
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QUESTION/FRAAG T
71 A=Pr1+i)"
0157 v substitating i
— 239999[ 1+ substituting 7 and n
12 values in correct
=R256 239,05 formula
¥ answer
2)
7.2 b_ xJi —(1_+-s]|‘” |
i
015" vi= 22
x| 1— (l +—= | 12
- _ L 12 v m =46
256 289.06 = 0.15 +" substitution into
12 correct formula
= =4
3203,6133 = x 1—[1+ 01>
12 )
" v
x=R 7 359,79 per month answer (4)
OR/OF
015
W= T
|1+015 |1 :211:‘*|‘45 T
L 12 12 ) v =486
250000 = +" substitution into
015
—_— correct formula
12
x=FR 735979 v answer
“)
73 [ oy
9000_1—[1+01=z” l } vx =9 000
I A
256 28906 = =
0,13 + substitute into correct
12 formula
[1 + EJ = 06440429722
12
T + use of logs
— 1-::g| 1+ E =log0,6440429722
- _ v 1 =3542
1=3541872568 months/ maande
.36 payments are required
.36 paaiemernte moet betaal word
-- Thabiso will pay his loan off 10 months sooner./Thabiso [os ¥ 10 months
sy lening [0 maande viroeér af-
3
OR/OF
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- "
9000 | 0151 4
\n 12

2 J - 015
12

I 57"
3203, 613”5[l+%} = 9000{ 1+ D;i; —9000

A

25628906 1+ Dih

“

'l
9000 =5796.38675 1+¥]

o1 15523691425
1+=—
12 )

nm=3541872568

.36 pavments are required

= log.

.30 paaiemernte moet betaal word

sy lening I0 maande viroeér af-

-- Thabiso will pay his loan off 10 months sooner./Thabiso los

¥ 9000

+ zubstitute into correct
formula

+ use of logs

v =3542

+" 10 months

(>)

74

The balance of his loan after the 357 payvment was made:

Die balans van sy lening nadat die j'jstepaaiemenr betaal is:
. 0153\3:‘ ™y
) 5 9000 [1+—2 -1 | 0157
50 2
Balance = 256289,06{ 1+ 0.15}" _ \ s 256289, 0'5| I+745
W 12 ) 015 cezs
12 v 900c|| 1= 13 —15
—R 373545 e
12
Final instalment = 3 735 45 1+ l:’=1T| 0,15
=37 ) v 373545 [1+—12 J
=R 3 78214 ¥ answer
OR/OF )
p_ 34:1—|[1_+z'_'.|_FE
I
Final instalment
s -0 41871558 v D 418?jSES
5000/ 1| 14+ %1%) v 9000 1-(1: 227
_ 12 (1,.015) L 2 |
015 s 12 ) =
12 v x 015
=R3 78214 12
v answer
“
OR/OF
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v 256289=[}ﬁ|1+E\E
W 12 A

0157 )

36 ™
} 1

S
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, m[[l L 015
01 5"- 34 12
Balance = 23628906 1+ — — =
( 12 015
12

=R —-5217.86

Final payment=92000—-5217 86
=FK3 78214

. gonn| 1+

12 1‘|

015
12

+ 9000—-5217.86
+ answer

C))

[15]

QUESTION/FRA4AG S

8.1

Flx+ =30+ h?*
=3(x* +2xh+ Ah)
=3 x’ + 6xh + 347
flx+Rh)— f(x)=3x" +6xh+3h" —3x
= 6xh + 3k°

' . Sx+h) - f(x)
S =lm 7

6xh+ 3h°
jp 2 AAT
h—D B
— tim h(6x +3h)
h—D B
= lim(6x + 3k)
h—0 :

=6x

OR/OF
£ zljmf(xmir—f(x}
=0 .!:E
un3(x+h)‘ —3x-
= h
3x? +6xh+ 38T —3x°
11T}
h—0 h
. 6xh+3k
TRl h
_ iy 6 + 30)
0 i
=}|iﬂ"1{6x+3.3:}

= 6x

v 3(x+ i)’

¥ Gaxch+3h°

Jx+ay— 7=

v £ = lim -

v lim(6x +3h)

v B

&)
v f (x}::!.iigg.f{x-'-h;_f{x}
v 3(x+h) —3x°
v Gxh+ 3k

v ]éinl}{ﬁx +3h)

v Bx

&)
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82 L NAFA—2
A=
¥ answer
glx)= “"II? v answer
a=4 (2)
B3 3 3 2
y=ax —— v x?
X -
3 v — S5x™
v=x2 -5 3 3
] v 2
Ei..f": _ % 1 -4 2
E =—x" +1>x v 15%~
)
8 4 Fx)=x"+ax® +bx+18 )
Fx)=3x" +2ax+b v 3x" +2ax+b
Atx=1, m, =-—8
. f)=-8 v £'(1)=—8 or
£ L P — )
) +2a(1)+5 -8 3(1) +2a(1)+b=—8
2a+b=—11 .......... (1)
= f(1)
= gi1)
=—8&(1)+ 20
l+a+hil8—_12 l+a+5+18=12
a+b=—7_ ... (2
a=—4 a=—4
E=-—3 .:‘Er =—3
(5)
[16]

Copyright reserved/Eopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turn over/Blaai om asseblief




2024 IGNITE_FUNZA EDUSOL

MATHENATICS

____________

Mathematics/FP1 17 DBEMovember 2016
WNEC — Memorandum

QUESTION/FR44G 9

91 Fix)=3 1:2 4 8r—3—0 v equating derivative to

Fix)=ax® +bx* +ocx—18
Fl(x)=3ax® + 2bx+¢
Fix)=3x24+8x-3

a=1 b=4 c=—3
Flx)=x" +4x* —3x—18
OR/OF

Flix)=3x" +8x—3
Bv integration/Dewr infegrasie
flx)=x +4x* —3x+d

) ZEro
{3x—1]_x+3}= ] v factors
L l o w— 3 v x —values
=3 = &)
02| £ (x)=6x+8 v 6x+8
6x+8<0 4
4 v s ——
X = —— 3
OR > @
1
33 13
X == v 3
2 2
_4
3
X = ——
VI e ——
3)
v —
93| x=-3 or x&% = 13
v o= el
OR/OF 3 )
v [Foo-3]
1
[-oe:3] [E;ﬂ:} v Em} (2)
94| Fl0)——18
ad=-—18
v ad=—18

v fllx)=3ax’ +2bx+c

v a=1

(&)

/f{x',l=x3 +4x* —3x+d

v d =—18
Fly=4d=-18 v a=1
a=1 v h=4
h=4 v o=-=3
c=-3 o)
[13]
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10,1 | Mie)=—" + 322 +72¢
. ] (3 — (3 . .
M(3)= —(3) + 3(3) +72(3) M(3)=—(3F + 3(3F +72(3)
=216 v 216
) (2)
216 molecules/molekules
10.2 Mit)=—2 +3t7 + 72
M’ (2)=-3(2)" +6(2)+72 v M'(2)
=72 v 72
: (3)
72 molecules per hour/meolekules per wur
10.3 Mt)=—t" + 37 +72¢
M) = -3¢ + 6t +72 v M (@)
( —
M) =0 M (©=0
—6r+6=0 v answer
t=1
Maximum rate of change of the number of molecules of the
drug in the bloodstream 1s after 1 hour / Maksimwm tempo
van verandering van die getal molekules in die bloedstroom
is re I uur (3)

[8]
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111

Watches TV Do not watch Total
during exams TV during
exams
Male 20 a B0+a
Female 48 12 60
Total b 32 160
at+l2=32
a=20 + a=20
E=80+48
128 v h=128
— (2)
112 No + Mo
) 20
P(M and not watching TV) = —16{'} =0 ¥ reason
2
: 128 4 + 128
11.3.1 | Plwatching TV )= —=—=10.8 = 80%
{ 160 5 ° v'160
(2)
) ) . 12 3 .
11.3.2 | Plfemaleand not watching TV |=—— =—=0,075=7.5% v 12
160 40
+ 160
(2)

[8]
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12,

We want to create codes that are even numbers greater than 3000

The digit 6 can be used in one of two places in these codes and
therefore this presents two scenarios.

Ons wil kodes lov war ewe getalle groter as 3000 is. Die syfer 6
kan in twee posisies in die kode gebruik word en twee opsies is
maantlik:

CASE 1: The first dagit 15 a 6./Die eerste syfer is 'n 6.

2
6 4
1 = ] = 4 » 2

MNumber of codes starting with 6./ Geral kodes wat met 6 begin.
=1=35=4=2=40

CASE 2: The first digit 1s a 5 or 7./Die eerste syfer is'm 3 of 7.

[ =1 th
[FER - R S

E 5 - A4 i

MNumber of codes not starting with 6 /Geral kodes wat nie met 6
begin=2=5=4 =3=120

Therefore total number of possible codes /Die rotale getal
maantiibe bodes = 40 + 120 = 160.

OR/OF

(3xSxdxl)+ (3x5x4x1) +(2x5=x4x=1)
_ 60 + 60 + 40
= 160

OR/OF

(3x5x4%x3)—(1x5x4x1)
= 180-20
= 160

¥l =5 =g =2
40

¥ D x5 =g =3
~ 120

¥ 160
[5]

v (3 5x4x])
v (3% 5x4x1)
v (2x5x4x])
+ v 160

[5]

v (3x3x4x3)
vV (15 4xl)

¥ 160
[5]

TOTAT/TOTA4AL: 150
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QUESTION 1
1.1 Solve for x:
1.1.1 x*+9x+14=0 3)
1:12 4x* +9x-3=0  (correct to TWO decimal places) (4)
1.1.3 Vi -5 =2Jx “
1.2 Solve for x and y if:
3x-y=4 and x*+2xy-y’'=-2 (6)
1.3 Given: f(x)=x"+8x+16
1.3.1 Solve for x if f(x)>0. (3)
1.3.2 For which values of p will f(x)= p have TWO unequal negative roots? (4)
[24]
QUESTION 2
2.1 Given the following quadratic number pattern: 5 : -4 ; —19 ; —40 ; ...
2.1.1 Determine the constant second difference of the sequence. (2)
21.2 Determine the n” term (7)) of the pattern. 4)
213 Which term of the pattern will be cqual to —25939? (3)
2.2 The first three terms of an arithmetic sequence are 2k —7 ; k+8 and 2k —1.
2.2.1 Calculate the value of the 15" term of the sequence. (5
222 Calculate the sum of the first 30 cven terms of the sequence. (4)
(18]
QUESTION 3
A convergent geometric serics consisting of only positive terms has first term @, constant ratio
- 1
r and »™ term, 7, such that ZT,, - i
nal
3.1 If T, +7T, = 2, write down an expression for @ in terms of 7. (2)
3.2 Calculate the values of @ and r. (6)
(8]
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QUESTION 4
Given: f(x)= —ax? +bx+6
. : . /&

4.1 The gradient of the tangent to the graph of f at the point | —1 ; 5 ) is 3.

Show that a = ;— and b= 2. (&)
4.2 Calculate the x-intercepts of f. 3)
43 Calculate the coordinates of the turning point of /. 3)
4.4 Sketch the graph of /. Clearly indicate ALL intercepts with the axes and the turning

point. 4)
4.5 Use the graph to determine the values of x for which f(x)> 6. 3)
4.6 Sketch the graph of g(x) = —x —1 on the same set of axes as /. Clearly indicate

ALL intercepts with the axes. (2)
4.7 Write down the values of x for which f(x).g(x)<0. 3)

(23]
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QUESTION 5

The diagram below shows the graphs of g{x)= +g and f(x)=log X

x+p
e y=-1is the horizontal asymptote of g.

e B(1l:0)is the x-intercept of f.

e A(r:1)isapoint of intersection between f and g.

e  The vertical asymptote of g intersects the x-axisat E and the horizontal asymptote at D.
e OB =BE.

/
O (1:0)
==l /'3

D
x

5.1 Write down the range of g. )
52 Determine the equation of g. )
5.3 Calculate the value of 1. 3)
5.4 Write down the equation of /', the inverse of f, in the form y =... (2)
5.5 For which values of x will f'(x)<3? )
5.6 Determine the point of intersection of the graphs of f and the axis of symmetry of g

that has a negative gradient. 3)

114]
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QUESTION 6
6.1 Mbali invested R10 000 for 3 years at an interest rate of »r % p.a., compounded

monthly. At the end of this period, she received R12 146,72. Calculate r, correct

to ONE decimal place. (5)
6.2 Piet takes a loan from a bank to buy a car for R235 000. He agrees'to repay the loan
over a period of 54 months. The first instalment will be paid one month after the loan
is granted. The bank charges interest at 11% p.a., compounded monthly.
6.2.1 Calculate Piet's monthly instalment. 4)
6.2.2 Calculate the total amount of interest that Pict will pay during the first
year of the repayment of the loan. (6)
(15]
QUESTION 7
7.1 Given: f(x)=2x’-x
Determine f'(x) from first principles. (6)
7.2 Determine:
7.2.1 D, [(x+1)3x-7)] )
dy . Y -
722 = if y=4x —;+ 2-7! @
[12]
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QUESTION 8
Given: f(x)=x(x-3) with 7'(1)= f/(3)=0 and f(1)=4
8.1 Show that f has a point of inflection at x = 2. (5)
8.2 Sketch the graph of /f, clearly indicating the intercepts with the axes and the turning

points. 4)
8.3 For which values of x will y = —f(x) be concave down? (2)
8.4 Use your graph to answer the following questions:
8.4.1 Determine the coordinates of the local maximum of & if
Mx)= f(x-2)+3. )
842 Claire claims that f‘(2)=1.
Do you agree with Claire? Justify your answer. ﬁ;]

QUESTION 9

An acrial view of a qtrctch of road is shown in the diagram below. The road can be described by
the function y=x? +2, x>0 ifthe coordinate axes (dotted lines) are chosen as shown in the

diagram.

Benny sits at a vantage point B(0 ; 3) and observes a car, P, travelling along the road.

Calculate the distance between Benny and the car. when the car is closest to Benny.

(71
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QUESTION 10

A survey was conducted among 100 Grade 12 learners about their use of Instagram (I),
Twitter (1) and WhatsApp (W) on their cell phones. The survey revealed the following:

e 8 use all three.

e 12 use Instagram and Twitter.

e 5 use Twitter and WhatsApp, but not Instagram.

e xuse Instagram and WhatsApp, but not Twitter.

e 61 use Instagram.

e 19 use Twitter.

e 73 use WhatsApp.

e 14 use none of these applications.

10.1 Draw a Venn diagram to illustrate the information above. 4)

10.2 Calculate the value of x. (2)
10.3 Calculate the probability that a leamer, chosen randomly, uses only ONE of these

applications. (2

(8]

QUESTION 11

A company uses a coding system to identify its clients. Each code is made up of two letters and
a sequence of digits, for example AD108 or RR 45789.

The letters are chosen from A; D; R; S and U. Letters may be repeated in the code.

The digits 0 to 9 are used, but NO digit may be repeated in the code.

11.1 How many different clients can be identified with a coding system that is made up of
TWO letters and TWO digits? 3)

11.2 Determine the least number of digits that is required for a company to uniquely
identify 700 000 clients using their coding system. 3)
161

TOTAL: 150
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QUESTION/FRAAG 1

DBE/November 2017

111 x?4+9x+14=0
v factors
)
(x+7Nx+2)=0 7
x=—7 or x=-2 v o= —2
(3)
112 | 457 +9x -3 =0
e — b++/b* —dac
2a
—9+.[97 —4(4)-3) v substitution
N 2(4)
—9+.4/129 v+ simplification
- 3 v x =029
x=029 or x=-2254 v x=-—254
OR/OF OR/OF
a0y, 81_3 8 .
47 g4 4 64 + for adding acn
oy _129 both sides
8) ~ 64
x+2=i 1329 " simplification
_ —9+.129
T ¥ x =029
x=029 or x=-254 v x=-—254
“@
L1310 x* —5=2x
x' —5=4dx v x?—5=4x
x'—4x—-5=0
( =y v standard form
'Lx—b}[x—l—l]l—ﬂ +" both answers
x=35 or x=-1
x=353 v gelectx =5
@)
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12

3x—y=4
y=3x—4
x? +2xy—}-‘1 =2
¥ 4 2x(3x—4)—(3x—4) =2
x? +6x7 —8x—(9x? —24x+16)=-2
Tx? —8x—9x" +24x—16=-2
—2x* +16x—-14=0
x*—8x+7=0
(x—=TNx—-1)=0

v=3(1)—4 v=3(7)—4
y=-1 or v=17
OR/OF
3x—yv=4
v+4
x =
3
2y -yt =2
x* +2xy—yr=-2
I z : ™y
_:L+4] +2[}f—|—4|}3_}|2=_2
3 3 )
¥ +8y+16+6y” +241 -9 =18
-2 +32y+34=0
¥ —16y—17=0
(y—17)y+1)=0
yv=-1 or v=17
—1+4 17+ 4
X = x =
3 3

+ v subject of formula

+" substitution

+" correct standard form
v factors

+ x-values

v y-values

OR/OF

+x subject of formula

+ substitution

v correct standard form
v factors

v y-values

v x-values
(6)

131

x*+8x+16>0
(x+4ix+4)=0
¥xeR x=—4 or
xe(—w;—4) or x=(—4;%) or
x<—4 or x=—4

OR/OF
x4+ 8x+16 =0

(x+4fx+4)=0 |

The function values remain positive
reR x=—4

v (x+4)x+4)
v+ anv one of the
solutions

OR/OF

v x+4)x+4)
v+ any one of the
solutions

€))
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132 *
0;16)
v 0
¥ 16
=0y
For two negative unequal roots: v V)= p <16 (4)
0= p=l6
OR/OF
OR/OF
x' +8x+16 = =
x+8x+16—p=0
0=<l16—p =16 v 0
—16<—p=<0 v 16
0=<p=16
OR/OF v v 0<p=<16 )
' +8x+16—p=0
—8+./64—416—p)
X =
2 v 0
0=<64—416—p)=<64 v 16
0=d4p <64
O<p<l16 v v 0<p<16 )
OR/OF
x* +8x+16=p
x? +8x+16—p=0
Roots are real and unequal -
8 —416—p)=0
4p =0
p=0
—8x./4
Eoots are - 5 2
For both roots to be negative :
Afdp < 8
v 0
4p <64 v 16
p<16
0<p=<16 v v 0= p<l6 ()
[24]
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QUESTION/FRAAG 2
211
5 - —19 —4
—9 —15 21
—6 —0
first differences: —9: —15: 21 v first differences
second difference =— 6 v — 5
(2)
212 T, =an’ +bn+e
azsecond cfllﬁ‘v:rf-_m:aa:=_3 v g=_3
2
3a+b=-9
3(—-3)+5=—9
b—0 v b=0
a+b+e=5
—340+c=5 v e=8
{,':8 -
s v T, =—3n" +8
T, =-3n +8
OR/OF { 1y Y OR/OF
. n—1)n—
T,=T +(n—1)d, + = 2
- (r—1hm—2)—86) v g=-3
=3+(n—1)—9)+ 5 v b=10
—5-9n+9—3n% +9n—6 ve=8
a4 'h/ = — -
Tn=—3}‘i‘ + 8 T;’ 8 (4}
213 | 3542 4+8=_25930 v T =-250939

—3n® = 25947
nt = 8649
n=-—-93 or =93

The 93™ term has a value of —25 939

3)
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221

2k—7;k+8 and 2k -1
k+8—(2k—7)=2k—1—(k+8)

—k+15=k—9
2k =24
k=12
2k—7:k+8 and 2k —1
17:20:23.......
d=3
T, =17 +14(3)
=59

v
E+8—(2k—7)=2k—1—(k+8)
viE=12

¥ 17
v d=3

v T; =59
(5)

222

Sequenceis 17 ; 20;23; 262932 _____ ..
Every alternate term of the sequence will be even /
Ellke tweede term van die rv sal ewe weeas

20+26 + 32+ .......
30
Sip == [2(20)+(29)6)]

= 15[4{] + 1?4] v subst into correct formula
=3210 v answer
4
OR/OF
Ty, =20+29(6) v a4=20d4d=6
=94
v Ty, =94
30 30
S =T{2ﬂ+194} v Sy, == (20 +194)
2
=3210 v answer
4
[18]

v 20+264+ 32+ .

va=20d4d=6
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QUESTION/FRAAG 3
31 a+ar =2 v og+ar =2
all+r)=2
-
1 =— v g2
1+~# 1+
OR/OF (2)
a 1
1—» 4 v_a 51
4a—81—#r)=1—~ 1—~ 4
da—8+8r=1—r
4a=9-9r v g2
_9—9 4
a=— @
OR/OF OR/OF
Snzal[L_ll!
. ;o .
. alr* —1)
T W .
2=—a{-" ) r—1
r—1
2o alr —1)r+1)
r—1
2=alr+1) >
5 v =
a= 1+~
F+1 (2}
OR/OF
OR/OF
ar’ 1
1 v —_—
a” _1 1-+ 4
1—» 4
4r A=
(2)
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3-2 Su: :_?_i +T1 +ETE
1
Se =2+7 /sn=2+%
4 =24 l
1—» 4
a 9 e a =E
1—-» 4 1-r 4
f 23 (17 9
| ]><| | =— v substitution of a into the
A+r ) Ad=r) 4 correct formula
2 9
1—#2 4
B =0_0;2
9?"] =1 ey gr] =1
o= 1 ol ' =1
3 3
3 3
== v o=
1 3 =3 B
(6)
OR/OF OR/OF
S, =0+, +>' T,
Fiwmd
5. =2 RE Vs, —2+%
4 = 4
1-—~» 4
a 9 v = =E
—1 -4
4g=9—-9r
r=9—4a .‘/?.=9_4a
9 9
o ™
ot 9—4da |= 5
W o]
9a+9a—4a’ =18
28 —92+9=0 ¥ substitution of g into the
(a—3)2a—3)=0 correct formula
a= i or a=>3
2
1 1
F=— or ¥=——
3 3 v g2
N.".A >
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e 1

OR/OF =3

. 2—a (6)
a

a1 OR/OF
1—» 4 v = 2-a
dar® =1—» 3 a 1
1 w 2
4a| 2—:1] -1 2—a 1—r 4

LA - | s

16 —16a+4a” =2a+2
2a* —9a+9=0
(2a—3)a—3)=0

2
1 1
= P
3 3
OR/OF
S.,=T+L+2>T,
sm=2+1
4
@ _,.1
1—# 4
a _9
1—» 4
(o (E)-2
\ 4 1-»,/ 4
1 _°%
4 4
4 =36+
937 =1
1
F=—
3
3
a=—
2

(6)
OR/OF

+ substitution of a

3

LSRN
= WO
[

[

<
S
I
MW wley

(6)

[8]
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QUESTION/FRAAG 4
4.1 flx)=—ax® +bx+6
Filx)l=—"2ax+5& vV —me 4 b
—2ax+b=3
atx =—1 v .
2a+b=3 [1] 2atb=3
7
— 1} -
A > ]
—a—b+6=_" Voa—b+6=—
2
—2a—-2b+12=7
2a+2b=>5 [2] ¥ solve simultanecusly
[2]-[] &)
b=2
2a+2=3
1
a=—
2
OR/OF
Flx)=—2ax+5&
3=2a+b
b=3-2a
v —2ax+ b
. v la+bh=73
5= —al(—1F +(3-2a)-1)+6
v
a+3= 7 7 o
2 S =—al-1f +(3-2a)-1)+6
2 W
1
a=—
2 ¥ solve simultaneocusly
E=2

)

42 )
fl_x}=—%:c2 +2x+6
x —intercepts :
—ixl +2x+6=0
2
x +4x+12=0
x'—4x—-12=0
(x—6)x+2)=0
(=2:0) (6:0)

1 i
v —Ex‘ +2x+6=0

v (-2:0)

v (6:0)

3)
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43 f{x}l:—lx:—l—Zx—l—é 2
2 v —x+2 [ ——— n
; —2+6
Sfix)=0 or x=—— or x= 2.| —?]
'.\_ “
2 —2+6
—x+2=0 x=— = x=2
1 2
2| -
5
&
x=2 x= v x=2
P
y=——(2) +2(2)+6
2 v 1 =8
=—2+44+6
=8
TP(2:8) OR/OF
OR/OF
*f—%(x —2}2 +8
v=—t(x? —4x—12)
5 )
1 2 vix=12
=—5[[x—2} —4—12] v 'y =8
. 3
— 2P +s €))
2
TP (2:8)
a4
4.6
4.4:
N
v shape
v x- intercepts
v - intercept
vi(2:8)
(4)
4.6:
v x- intercept
+" - intercept
(2)
45 [0=x=<4 or (0.4 v 4
v x4 (3)
47 | x=—2or —1=5x%6 v x=-2
Vv —1<x<6
OR/OF 3)
(—o:—=2] or [-1:6] [23]
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51 rveR:y=-1
OR/OF
v=—1 or y=-1 v answer
OR/OF
yeE(-w:.—1) or y(-1:xm)
OR/OF
52 | pl2.-1) vD(2:-1)
. 2
)= -1 v -1 2
glx)=—— — @
5.3 Fflx)=1log, x
_ o ¥ correct substitution of A
10g3:—13 OR/OF g(x)—x_z—l v r—3
F—
5 (3)
1= -1
t—2
2= 2
t—2
2t—4=2
=3
54 x=log, y v interchange x and v
yo3t v y=3" @
5.5 3% <3t v 3" <3
x =1 ¥ xel
(2)
OR/OF
37 o 4] v'3* <3l
xel—mw:1) v xel-m: 1)
) @
5.6 Equation of the axis of symmetry: v =—x+1 ¥ v eguation of axis of
x-intercept of the axis of symmetryvisatx =1 symmetry
& has an x-intercept at B(1 ; 0) which is the same as the
x-intercept of the axis of symmetry
Point of intersection: B f_l -0) +vB or (1;0]
OR/OF
: . ; OR/OF
Since BE = ED =1 and D lies on the axis of symmetry
and the gradient of the axis of symmetrv 1s —1_ B will
also lie on the axis of symmetry. But B also lies on vv BE=ED=1
Therefore B({1 ; 0} 1s the point of intersection between f
and the axis of syvmmetry with a negative gradient./ v B orl(1:-0)
Omdat BE = ED = 1 en D op die simmetrie-as I1é en die
simmetrie-as se gradiént —1 is, sal B ook op die
simmetrie-as [8. Maar B [é ook op f Dus is B(1 ; 0) die
srvpunt van fen die simmetrie-as met negatiewe 3
gradiént. (3)
[14]
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QUESTION/FRA44AG 6
6.1 A=P(1+i)
36 v
12 146,72 =10 UUU{1+L] 12
L 12 v 1 =36

s » ~ 36
| 1+55 | =1214672
! e

1+é=-‘5"1,2146?2
— 1.005416

L _0.005416
12

¥ correct substitution into
formula

v 1+ — 31214672

1z

s 011 12
553695/ | 1+’—] -1
oo12

12
Balance= 235 000| 1+ 0.1 1‘] -
12 ) 011

12
=192 29617

Interest =(5 536.95x12)—(235 000 —192 296.17)
=66 44340 — 42 703.83
=23 73957

OR/OF

¥ = 0,06500
¥ =65% v 6.5%
&)
621 p_ xll— :j1_+f}‘” |
i
Coooay
x| 1-|1+= ] v ;=011
12 12
235 000 = = v 34
= +" correct substitution
12 in P
011 "
235 000 =x——
e
1—(1+% |
12
=RE35 33693 v answvwer
His monthly instalment 1s B 5 53695 4
622 Amount paid for the vear : {_5 536.95=12) = R66 443 40 v R66 443,40

1z
v 235 UDD(I + E)
12

- 12
3 :‘3:5,95[| 101 1] —1]
v .12

D11
12

v R192 29617

v RE42 703,83
¥ R23 739,57

OR/OF
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Total amount paid in first year = R 5 336 9512
=R66 445,40
Balance on loan after 1 vear = P of remaining installments
D xll—{l.+i]_n |
0.1 1}‘42
12

1

5 536,95|:1 - (1 +

0.11
12
=R192 296.20

Amount paid off in the first vear:
R235 000 — R192 296 20=R42 703 80

Amount of interest = R66 44340 —R42 703_80
=R23 739,60

0.1 1]‘”
12

OR/OF

ii36,95|:1 - [‘l +
P=

011

12
=R 62 64818

235000 —62 648,18 =FR172 351,82
After 12 months. money owed on house 1s

0117}

A

172 35 1,82(1 +
.
=192 29617
Amount paid after 12 months 1s
553695 »x 12=R 66 443_40
Amount of interest paid:

F. 66 443 40— (235 000 — 192 296.17)
=R 23739 57

¥ R66 443 40

v n=—42
¥ substitution into

correct formula

v R192 296,20

¥ R42 703,80
¥ R23 739,60

(6)
OR/OF

v  R62 648,18

v R172 351,82

v R192 29617

v R66 443 40

v 235 000 — 192 296,17
v R23 739,57
(6)
[15]
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QUESTION/VFRAAG T

71 Flx+h)=2(x+m* —(x+h)
=2(x" +2xh+h)—x—h
=2x+4Axh+ 2R —x—h

Flx+h)— F(x)=2x" +4xh+2h* —x—h—2x" +x

=dxh+2h* —h
. S+ R - XD
S (x)=hm 0
C Axh+ 2k —h
=lim——= =
=D B
— lim h(dx+2h—1)
=D h
=lim (4x+ 2k —1)
=0
=4x—-1
OR/OF
o Slx+R) - fix)
S () =lm P
o 2Ax+ Ry —(x+R)—(2x" —x)
= lim B
1 2x* +4xh+ 2k —x—h—2x" +x
- i
o Axh+ 2R —h
= litm—
A=l
. B(Ax+2R-1)
=lm———

:1_1'_1:% (4x+2h—1)
=4x—1

v 2x ' +4Axh+2h —x—h
v dxh+ 2k —h

Slx+h)— f(x)
h

v (x) =1lim

v zubst. into formula

v £ﬁ!g.|i4x+ 2h—1)

vidx—1

OR/OF

+ gubst. into formula
V2 xt v Axh+ 2R —x—h
Y Axh+ 2R -k

v £ﬁ!g.|i4x+ 2h—1)

v dx—1

(6)

721 D [(x+1)3x-7)]
=D (32 —4x—7)

v 3xt —4x—7

v —4 2
=6x—4 6x 2)
722 v=4x’ —i+l:-'r 1
X x 2 v x? —5x7!
y=xi-5xT s s 3a
1 2
£=E‘cT—l—5x'2 v 4+ 5x70
de 2 . 1 .
v dertvative of —7 150
4)
[12]
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QUESTION/FR44AG S
81 Flx)=x" —6x* +9x v P —6xt +9x
F(x)=3x —12x+9 v 3x? —12x+9
v Bx—12
Six)=6x-12=0 v 6x—12=0
x=2
Jo)=6(0)-12
=-12 o Slx)e | [fx)=0
F3)=6(3)-12 2 v explanation
=6
Point of inflection at x =2 (>
8-2 -
¥
1:4)
p X
F(0 ; 0) (&) + shape
v (0:0)
+ (3;0)as TP
vi1:4)
(6]
83 F concaveup forx =2
Y= —f[\x} will be concave down forx =2 Vx> 2 >
841 | (3:7) v 3
v 7 (2)
8.4.2 | Do not agree with Claire as her statement is incorrect. *1no
Between x = 1 and x = 3 the graph of f 15 decreasing.
Therefore at x = 2 the gradient will have a negative value.
+ justification
Stem nie saam met Clairve nie, want haar stelling in verbeerd.
Die grafiek van [ is dalend/afnemend tussenx =1 enx=3.
By x =2 moet die gradiént dus 'n negatiewe waarde hé.
OR/OF
SU2D=3(2)" —12(2)+9
=-3
=1 (2)
[15]
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QUESTION/FRA4G 9

yv=x+2
P{x ixt +2J
B(0:3)
PB? = (x—0F +(x* +2—3f
=x"+x'—2x"+1

x—xt 41

PB will be a minimum if PB? is a minimum

d(PB? }=4x3 5
dx
A7 —2x =0
x(2x? ~1)=0
x=0 or x" =—
1
xX=—=
2

OR/OF

vix—0P +(x*+2-3f
v ot x4

v 4y 2y

' 2
_ dlpB ]=
ax

a

-uf"x=

1
V2
rl'\'* rlwl

TelE) )

v answer

OR/OF
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Gradient of tangent to curve =2x v =2x
i . x*+2-3
Gradient of line joining B and the curve = 0
v —
2
x—1 2
= o1
* x
Shortest distance will be where tangent to curve 1is
perpendicular to the line joiming P and the curve. .
. x -1 1
x—1 B 1 v - =
S o
_'Zx|:_r:n=:1 — 1_} = —x
2x* —2x =0 v 2x —2x=0
x(2x* —1)=0
x=0 or x = 1
2
x= 1 v 1
=— A = —
2 NG
- 1 -4 [' 1 2
PE = - — | +1 - 4 - 2
=)&) v om (L) (2
PB =| —| -| =] +1
1 1 W2 W2
=———=4+1
4 2
3
4
¥ answer
PB = E =087
2
OR/OF OR/OF
P(k:k* +2) and B(0: 3) VPR +2)
BP L tangent passing through v = x*+2atP.
mmngamaﬂ}:zk l“/'rml:,am.g»al:ltmf‘z‘:-]"ﬁ'-
e — 1
BE 2k v g, = _1
Fo1 N 2k
- _ I ™
Equation of BP: '}._l'k_ 2—}|x—|—3 vy [_i |x+3
1Y,,. .
b =[—— (E)+3=2735
2k ) v value of v at P
— k*+2=2.5 and so k =+J0.5 and P[r-.,ﬂ'ﬂj; 2,5)
= v value of k&
BP =\’( 0.5-0) +(2.5-3) =—1||E B 0.87
' 42 v answer
[7]
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101 n(s) = 100
I & values need to be
A T placed in correct
position:
v 2 or 3 correct: 1 mark
4 or 5 correct: 2 marks
6 or 7 correct: 3 marks
8 correct: 4 marks
14 W
| O
102 (49 —x)+x+8+4+5+2+(60—x)+14 =100 +" setting up eguation
—x+ 142 =100
x =42 v answer
(2)
N N T+2+18 T+2+18
103 | P (use only one application) = —————— v
( o PP ) 100 100
= 27 or 27% v answer
100 @
3]
QUESTION/FRAAG 11
111 Sx5x10x9 v 5x 5
=2250 + 10x9
v 2250 (37
11.2 No of digits | Letters Digits Total
used
1 5x5 10 2350
2 5x5 10x9 2250
3 5x5 10x9x 8§ 18 000
4 5x5 10 x 9 x 8 x7 126 000 )
5 5x5 | 10x9x&x7Tx6 | 756000 v 5x5x10x9x8x7x6
v five digits (3)
Codes of two letters and five digits will ensure unigue [6]
numbers for 700 000 clients.
TOTAL/TOTAAL: 150
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QUESTION 1
1.1 Solve for
1.1.1 x*—4x+3=0
1.1.2 55 =5x+1=0 (correct to TWO decimal places)
1.1.3 x* —3x-10>0
1.1.4 3Wx=x-4
1.2 Solve simultaneously for x and »:
3x—y=2 and 2y+9x’=-1
1.3 If 3°* =64 and 5YF = 64, calculate, WITHOUT the use of a calculator,
the value of: I
JEJE
QUESTION 2
2.1 Given the quadratic sequence: 2;3 ;1023 ; ...
2.1.1 Write down the next term of the sequence.
2.1.2 Determine the n™ term of the sequence.
2.1.3 Calculate the 20™ term of the sequence.
2.2 Given the arithmetic sequence: 35 ;28; 21 ;...
Calculate which term of the sequence will have a value of —140.
23 For which value of n will the sum of the first 7 terms of the arithmetic sequence in

QUESTION 2.2 be equal to the n™  term of the quadratic sequence in
QUESTION 2.17

Copyright reserved Please turn over
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(1)
(4)
(2)

3)
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QUESTION 3

: . A 1 . .
A geometric series has a constant ratio of — and a sum to infinity of 6.

3.1 Calculate the first term of the series. (2)
3.2 Calculate the 8 term of the series. (2)
3.3 Given: > 3(2)* =58125  Calculate the value of 2. 4)
k=l

20 20 2
3.4 If 3°3(2)" = p, write down ) 24(2)™ in terms of p. -

kw] k=l

(11]

QUESTION 4

In the diagram below, the graph of f(x)=ax’ is drawn in the interval x < 0.
The graph of /™' is also drawn. P(—6 ; —12) isapointon f and R isapointon f .

M
Q
x
r
f—l
R
P(—6;-12)

4.1 Is f ' afunction? Motivate your answer. )
4.2 If R is the reflection of P in the line y = x, write down the coordinates of R. (1)
43 Calculate the valuc of a. (2)
4.4 Write down the equation of ' in the form y=... 3)

(8]
Copyright reserved Please turmm over
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QUESTION 5
Given: f(x)= =&

x-1
5.1 Write down the domain of f.
5.2 Write down the asymptotes of 1.

EXAM—MATE

DBE/November 2018

53 Sketch the graph of f clearly showing all intercepts with the axes and any
asymptotes.

5.4 For which values of x will x.f'(x)=07?

QUESTION 6

In the diagram below, A and B are the x-intercepts of the graph of f(x)=x>-2x-3.

A straight line, g, through A cuts f at C(4 ; 5) and the y-axisat (0; 1).

M isapointon / and N isa pointon g such that MN is parallel to the y-axis.

MN cuts the x-axisat T.

\ i ’
\M / -
\ " C(4:5)
\\\ & /
ju
r A\* N\ Vo‘ B
- =N

6.1 Show that g(x) =x+ 1.
6.2 Calculate the coordinates of A and B.
6.3 Determine the range of /.
6.4 If MN = 6:
6.4.1 Determine the length of OT if T lies on the negative x-axis. Show ALL
your working.
6.4.2 Hence, write down the coordinates of N.
6.5 Determine the equation of the tangent to f drawn parallel to g
6.6 For which value(s) of & will f(x)=x>-2x-3 and A(x)=x+k NOT intersect?
Copyright reserved Plecase turn over
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QUESTION 7
7.1 Selby decided today that he will save R15 000 per quarter over the next four years.

He will make the first deposit into a savings account in three months' time and he will
make his last deposit at the end of four years from now.

7.1 How much will Selby have at the end of four years if interest is earned at
8.8% pcr annum, compounded quarterly?

7.1.2 If Selby decides to withdraw R100 000 from the account at the end of
three years from now, how much will he have in the account at the end of
four years from now?

7.2 Tshepo takes out a home loan over 20 years to buy a house that costs R1 500 000.

7.2.1 Calculate the monthly instalment if interest is charged at 10,5% p.a.,
compounded monthly.

7.2.2 Calculate the outstanding balance immediately after the 144" payment
was made.

QUESTION 8
8.1 Determine f . (x) from first principles if it is given f(x) = x* —5.
8.2 Determine & if:
dx
82.1 y=3x"+6x"+x—4
8.2.2 yx—-y=2x*-2x ; x=1
Copyright reserved Please turn over
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QUESTION 9
9.1 The graph of g(x)=x"+bx* +cx+d is sketched below.

The graph of g intersects the x-axis at (-5 ; 0) and at P, and the y-axis at (0 ; 20).
P and R are turning points of g.

R 4 y
g
20
x
h -5 0 P -
v
9.1.1 Show that b=1, ¢=—-16 and 4= 20. 4
9.1.2 Calculate the coordinates of P and R. (5)
9.1.3 Is the graph concave up or concave down at (0 ; 20)? Show ALL your
calculations. (3)
9.2 If g is a cubic function with:
« g3)=g'(3)=0
e 9(0)=27
o g”(x) >0 when x <3 and g"(x) <0 whenx>3,
draw a sketch graph of g indicating ALL relevant points. 3)
(15]
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QUESTION 10

In AABC:

e D is a point on AB, E is a point on AC and F is a point on BC such that DECF is a
parallelogram.

e BF:FC=2:3.

e  The perpendicular height AG is drawn intersecting DE at H.

e AG={ units.

e BC=(5-1) units.

A
D - E
[ \
=] = .
B G - C
10.1 Write down AH : HG.
10.2 Calculate ¢ if the area of the parallelogram is a maximum.
(NOTE: Area of a parallelogram = base x | height)
QUESTION 11
Given the digits: 3;4:5;6:7;8and®9
11.1 Calculate how many unique 5-digit codes can be formed using the digits above, if:
11.1.1 The digits may be repeated
11.1.2 The digits may not be repeated
11.2 How many unique 3-digit codes can be formed using the above digits, if:
e Digits may be repeated
e The code is greater than 400 but less than 600
e  The code is divisible by 5
Copyright reserved Please tum over
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QUESTION 12
12.1 Given: P(A)=0.45; P(B)=y and P(A or B) = 0,74
Determine the value(s) of y if A and B are mutually exclusive. (3)
12.2 An organisation decided to distribute gift bags of sweets to a Grade R class at a

certain school. There is a mystery gift in exactly l of the total number of bags.

Each learner in the class may randomly select two gift bags of sweets, one after the
other. The probability that a learner selects two bags of sweets with a mystery gift

is —]—Zg . Calculate the number of gift bags of sweets with a mystery gift inside. 6)
(9]

TOTAL: 150
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NOTE:
If a candidate answers a question TWICE, only mark the FIE.ST attempt.
Consistent Accuracy applies in all aspects of the marking memorandum._
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Indien 'n kandidaat 'm vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
Folgehoue alkkuraatheid is op ALLE aspelte van die nasienvigline van toepassing.

QUESTION/FRA4AG 1
111 | x* —4x+3=0
(x—3Wx—1 =0 ¥ factors/correct subt in
x=3 or x=1 formula
v x=3
v x=1
(3)
1.1.2 | 5x* —5x+1=0
Lo +4/b? — 4ac
2a
5%.,025 —4(3u1) ¥ substitution into the correct
= 2(5) formula
545
10
¥x=072 or x=0728 Y x=072
v =028
3)
1.13 | x* —3x-10>0
(x—5Wx+2)>0 v factors/ critical values
OR/OF
\ § / -0 o—»
=25 i3 - |
.'\ _)r' 5
/
x<—2 or x=3 v x=_2 or x5
3)
114 | 3fx=x—-4 _ ]
9 — ! —Bx 16 +" squaring both sides
' —17x+16=0 v x'—17x+16=0
(x—16Wx—1)=0 v factors
x=16 or x=1 +" answer with
NA selection
(4

Copyright reserved/ KEopieregy voorbehiou
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OFR/OF

¥ standard form

s l I
v recognize x=| x2

b

v factors

v answer with selection

)

12

2Bx -2 +9x* =-1
6x—4+9xT =—1
9x® +6x—3=0
3x 4+ 2x—-1=0
Bx—Dx+1D=0

1
x=§ or x=—1
v=—1 or v=-5
OR/OF
2y+9xt =—1.__.(D
3x—w¥y=2 ... (23
y+2
x =
3

. 2 2
2},+9[""+ -1

3

2 ™
2v+9[“‘j‘+4}+4 -1
2 ) )
2y+y  +4y+4+1=0
¥ 4+6y+5=0
(v+35)y+1)=0
v=—1 or v=-5
¥x=— or x=—1

v y=3x-2
+ substitution

v standard form
v factors
+"both x values
+ both v values
(6)
OR/OF

+ substitution

+" standard form
v factors
+both y values
+ both x values
(6)

Copyright reserved/ KEopiereg voorbehou
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1.3 3% = 64
B>f =@? v 3 g
33 — 4
597 — 64
S5~ Jea .
57 s T
[ x—lF ~ 33x-3 oROF 33x 33 ‘
E'\II'E ‘J’gu'r; ﬁ \/’3_‘:}:—3 or 331_3—3
5 2
3 /6437
27577 ~64
B 4
27 =8
1
=§ » answer
)
OR/OF OR/OF
{31—1 ]3 _ 331_3—3
N
_ 331’._3—3 ( 331—3 331_3—_‘}
T ~ 0
57 )
S -
437 :
_ v 33— 4
J64
1 e 5"‘r‘F -
4 =
=—82? - % » answer
5 4)
[23]
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QUESTION/FRAAG 2
211 42 ¥ answer
(1)
212 2a==6 Jat+b=1 at+b+ec=2 v a=73
a=73 D +E=1 (3+(—8)+ec=2 |+ b=-8
h=-8 ce=7 ¥ o=7
T, =3n" —8n+7 v T,=an’ +bn+c
(4)
OR/OF OR/OF
2a==6
T, =3t +bn+e
I :3+b+c=2 b+ec=—1 __._. (1)
T5:124+2b+c=3 2b+ec=-9 ____ (23
TZ—T1:5=—E .,/bz_g
Subst. n(l): —E+c=-1
C='._l'| v/c:?
T,=3n" —8n+7 v T, =an” +bn+c )
213 . =3(20)* —8(20) +7 v substitution
= 1047 v answer (2)
22 T, =—Tn+42 v =—Tn+42
—Tn+42=-140 v —Tn+42 =—140
—7mn=—182
n=26 v =26
3)
23 ¥ H
S, =E{a+f] OR/OF S, =E[2a+{m—l}d]
v'5 =235 _Tneq42)
S,,=§[35—?n+42] s, =§{m—?n+?} Sy=5(35-Tn+42) o
"
Sﬂ=§{—?ﬂ+??} SE_E{?D_?R_F?}
5, :—En2 +Em
2 v simplification of S,
_%”I"L?”:E‘HE—SHH ¥ equating
131" —93n+14=0 :jstandard form
{}’I— ?)1:13?‘1 _ 2} =0 factors
n=7 or n=—
13 +* answer with
NA selection (6)
=7
[16]
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31
o= i E.‘ﬂd Sm = 6
2
S, =—
1—#
6= Ll + substitution
1—=
2
a=3 » answer
(2)
32 T, = ——
' 1 7 -
T, =3 = 1y
:=37) v T, = 3| LJ
3 2
® 128 (2)
33 n 1%
Z 32) =58125
-l
3+i+i+... =5.8125
2 4
s, =247 _ 58125
1—»
" 1
™ v —
3[1 - (l } T2
R 5.8125 v substitution
-1
2
5|:1 — (lJ :| =5_8125
\ 2
1 A 1 . ) ) )
— | =—=0.03125 + simplification
2) T3
- =3 1
270 =2 or nlog— =log—
32
n=3 =3 ¥ answer
)
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34 20 .
23D =p
Eal

“

%, 32 =p
k=l
20
> 62T =p
=1

20 )
L3 242)F =4p
Eel

+ expansion
v expansion

" answer (3

OR/OF
VI 62T =p
F=l

20 .
v ¥ 4% 6(2)
k=1

w/-'i]-P
(31
OR/OF OR/OF
20 20 20 _
T F = TaAx3=2F v T 4x3x2(2)7F
= =l E=1
20 20 B
=433x22)7F v 45 3x2(2)F
=l i=1
20 i
=433x(2)F =4p vip
= ©)
OR/OF OR/OF
- 1 ~ 20 ™
3= -1
Sag = v_lf L —f = P ¥ substitution and answer
—-1
2
20
12 (%] — 1}
v 1 i -
Sap = . —24 substitution and answer
5=
J-ﬂ._p
(3)
[11]
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QUESTION/VRAAG 4
4.1 Yes v answer
For every x-value there 1z only one corresponding v value v reason
OR/OF
One to one mapping (vertical line test) (2)
472 Ri(—12 ;-6 v answer (1)
43 Fix)=ax" substitute (—6:—12) P o
12— a[—ﬁ}l substitution
a= _—1 ~ answer
3 2
4.4 1
e
3
flix= —(%jyz + swapping x and y
_}'1 =—3x -v"_}:g = —3x
¥y ==1+—3x
Only yv=——3x and x =0 Yy =—a-3x
3)
[81
QUESTION/FRA4AG S
51 Domain: xR ;. x=1 + answer
OR/OF 1
x e (—w )l om)
52 x=1 -
y=0 vy=0 @
53
31
t + v intercept
f
f
1// v ertical asymptote
D' 1 ‘I/__._—-— m— x v’shape
|'Ilr
f
L)
(E)]
54 x=0 ; x=1 Vx =0
vx =1 (2
OR/OF OR/OF
D=<x<1 orx=1 V0= x=1
OR/OF v x=1
xe[0:1)wr(1;00)
[8]
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QUESTION/VRAAG 6
6.1 y=mx+c
_5-1
= a-0 ~ substitution into
=1 gradient formula
1 v y-intercept (0 ; 1)

2)
glx)=x+1 (
OR/OF OR/OF
yv=mx+c
- + substitute (4 ; 5
5 — ma(d) 4.1 ,/211:51 e(4:3)
=1 (2)
glx)=x+1

6.2 X —2x-3=0
(x+1)(x—3)=0 vy=0
x=—lorx=3 v factors
= = v x-values (3
A1) BG:O
63 . S ;
x = 1+3 or x=—5= (2) or f{x}=2x—2=ﬂ
2 2a 2(1)
_ v'x -value
x=1
Flx)y=x" —2x-3
y=(1) -2(1)-3 or y=(x>—2x+(-D?)-3-1 | v substitution/
y=—4 = (x— 1)2 4 completing the square
yz=—4 or [—4:0) v answer
i 3)
641 | MN: y=(x"—-2x-3)—(x+D
—x* —3x—4 v x?—3x-4
6=x%_3r—4 + substituting vy =6
0=x"—3x-10
O=(x—50x+2)
x=5 or x=-2 v values of x
OT=20rOT =5 v OT=2
NA 4
642 | y=x+1 substitute x =—2 v'substituting x = —2
=+1
=—1
N2 :—1) + answer )
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65 F=2x—2 v ) = 2%—2
2x—2=1 v2x—2=1
2 2
3 —15 30 —15
i —] = -/f[_ =_
\ 2 4 2, 4
}+£=1!/ —E] or —1—D=i+c
i\ 2
v = :Jc—E v answer
* (5)
OR/OF OR/OF
x*—2x—3=x+p + equating
xz—lx—3—x—p=ﬂ
This equation will have equal roots, therefore: v equal roots
B2 —4ac=0
(—3)° —4(N(3-p) =0 v substitution
9+12+4p =10 v simplification
=21
4
y=x— 21 v answer )
‘ 4
6.6 ol 21 v answer
“ 3 (1)
[20]
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QUESTION/VRAAG T
711 M
o =1+ :-} 1]
i
r 0,088
. e v == and n=16
15 000 L1+c'=':JEE | —1} g T
F= I_ 4 ) + substitution into
0,088 correct formula
4
F =R283 97228 + answer
3)
712 o088 + future value — amount
A=R283 97228 -100000| 1+—= J including interest
S 0.0887}"
=R 174 877.60 + 100 UD{}I[I + = ‘]
4 )
v answer
3)
OR/OF OR/OF
Amount at end of 3 vears:
'-..lli
15 DDU|:[1+D=333J —lj|
F= — 100000 + R15 000 mncluding interest
0.0E8 —R100 000
4
=RE103 45912
Amount at end of 4 vears:
Py + HA+D 1]
i
0,088 4
0085+ 15000 [1+ 1 ] -1 J(I_FD,DSE‘} on P and x in 7,
=103 459,12(1+ = + b T
A 0.088 v method
4
=FE 174 877.60
3)
[t i - (+a)” |
i
.—*-»,I—ll:-el':l
A 1-(1+ 202 V20105
) 12 T2
1500000 = 0105 v =240
12 +" substitution into
correct formula
x=Rl14 97570
v answer
(G2
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7.2.2 -1+
P= 7 +R14 975,70 in P.-formula
01050 Vv n=96
14 975,70 1— 1+ —=—— | o
\ J + substitution into
P= 0105 correct formula
12 v answer
P=RO/9027 74 _
(3)
OR/OF OR/OF
Balance outstanding = A —F
144
14 97570 [1+D’105] -1
] F o105+ 12
=1 500 000 l+'_l—2 — 0105 v ;= 144 in A-formula
- 4 ‘ v 1n=144 in F,-formula
12 v R14 97570
v A —
=R3 239229 61— R4 289 30247 A—-F
=R989927.14
v answer
[&)]
[15]
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QUESTION/FRA4G 8
8.1 . . x+ ) — Fix
) — i L E T = F G
B0 h R . ~
. X +2xh+hP—5-—x+5 v x' +2xh+ht =5
= lim + simplification
h—0 F
= lim h(2x +h) + factorisation
=0 Fh
=Ei% (2x+ k) v’lﬁin:ﬂl[l:c+ﬁz}
= 2 v Dy
(3)
OR/OF
OFR/OF
flx+h)=(x+h?*-5
=x" +2xh+h -3 v x* +2xh+h" -5
Flx+h—Ffix)=x>+2xh+h* —5—(x* -3
= 2xh+ B + simplification
x+ A x
£ = g L= I
2xh+}ﬁ
- !h"f:} FA + factorisation
B(2x + h)
T Al P
I
= Lm(2x + ) lim (2x+h)
=2x v 2x
(3)
821 y:3x3+6x1+x—4
v Qx=
; v 12x
i=9x3+12x+1 v 1
3)
822 Wx—1)=2x(x—1) v wilx—1)
v —
; Zx[x 1) Frel 2x({x—1)
- —
y=2x vy =2x
v
e =2 + answer
4)
[12]
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QUESTION/FRAAG 9
S g =+ -x)? v (x+5)
20 = 5(x,)°
J;:]2 =4
xn =2 v repeated root

g(x)=(x+5)x—2)"
g(x)=(x+3)x" —4x+4)
glx)=x" +x* —16x+20

V’x]_:z

v g(x)=(x+5)(x" —dx+4)

_ )

912 | g(x)=x +x" —16x+20 Vet

() =327 + 25 —16 denvative

3x* +2x—-16=0 ¥ eguating to zero

Bx+8ix—2=0 v factors

X*X=— or x=2

- -
—8 1372 -
Rl 557 | or R(—2.67:50.81) ¥ co-ordinates of R
. s v~ co-ordinates of P

P(2:0) &)
913 glix)=06x+2 v o g"(x)=6x+2

g"(0)=2 vegro=2

J.concave up v conclusion (3)

OR/OF OR/OF

g'lx)=6x+2 v g (x)=6x+2

6x+ 21= 0 vy=_L1

x = -3 15 the point of inflection 3

v'conclusion
J.concave up [E)]
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92

b

v v —intercept of a cubic
graph

27 |
' +" point of inflection and
stationary point, x =3
v concave up for x < 3 and
concave down for x =3
Y
| R -
Y

3)
[15]

Copyright reserved/ Kopieregy voorbehiou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Pleasze turn over/Blaai om asseblief




EXAM—MATE ;402

2024 IGNITE_FUNZA EDUSOL MATHENATICS

16 DEE M™Movember 2018

Mathematics P 1/ Wiskunde S
NESC/NES — Marking Guidelines/ Nasienrigivne

QUESTION/FR44G 10
A
D _ E
H \\
[ 1 -
C
B F G
10.1 AH 3
HG 2 v answer (1)
102 Area of a parallelogram = base x | height
3. 2 (2
Area == (5—1).—t¢ —=f
ea 5( 3 5 5
JE{S—IJ
Area=—(5—1)t 3
. \ 6 , 6
Alt)= —ir* +Er v Alt)=——¢t" +—¢
25 5 25 5
A't)= —Er +E_
25 ]
12,6 _, w126
25 5 25 5
12 —30=0
30 5
t=— or—
12 2 + answer
(3)
[6]
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QUESTION/FRA4G 11
1111 | 75 =16 807 v v answer (2
11.1.2 3 1
??FXDX4X3 v TxBxSxd=3 or%
=—=2520 -
2 + answer (2
11.2 2xTx1=14 Vv 2 Tl (3)
[71
QUESTION/FRAAG 12
121 P(A or B) =P(A) + P(B) ¥ P(A or B) =P(A) + P(B)
0.74=045+v + substitution
=029 v answer (3)
122
2
X G
4x x—1
dx—1
Let the number of mystery gift bags = x
The total number of bags = 4x v Ay
s ™y
-1 7 -
= x| = }=— ‘/im|l]
Ldx ) L dx—1 118 Ay Y,
lx x—1 _ 7 vl,/x—lh"'|
4 4x-1 118 L dx—1)
x—1 28 v“lx x—1
4x—1 118 4 dx-l
118x— 118 = 112x— 28 v equating to —.
x =13 118
¥ answer (6)
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OF/OF OR/OF
Pigift and gift) = P(zift at first draw) = P(gift at second draw)
7 = 1 x P{gift at second draw) v L
118 4 4
7 1 v lx P(gift at 2™ draw)
Pigift at second draw) = 11z —I 4 7 1
v = = P(gift at 2™ draw
_14 118 4 (e )
> 15 -
Therefore: P{gift at first draw)) = 0 29
v 15
And: 15 bags had mystery gifts inside 60
¥ answer (6)

[®1
TOTAL/TOTAAL: 150
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QUESTION 1
1.1 Solve for x:
1.1.1 x'+5x-6=0 3)
1.1.2 4x* +3x~-5=0 (correct to TWO decimal places) 3)
1.1.3 4x* -1<0 3)
1.1.4 (\; 32+I)(\Jl\/§—XJ=X (4)
1.2 Solve simultaneously for x and y:
y+x=12 and xy=14-3x (5)
1.3 Consider the product 1 x2 x3 x4 x ___ x 30.
Determinc the largest value of & such that 3* is a factor of this product. (4)
22]
QUESTION 2
2.1 Given the quadratic sequence: 321 : 290 ; 261 ; 234 ; ....
2.1.1 Write down the values of the next TWO terms of the sequence. (2)
2.1.2 Determine the general term of the sequence in the form 7, =an® +bn+c. 4)
2.13 Which term(s) of the sequence will have a value of 747 (4)
2.14 ‘Which term in the sequence has the least value? (2)
; " p 8 .8 5
2.2 Given the geometric series: — + —+— +...= K
8 16 32
2.2.1 Determine the value of K if the series has 21 terms. 3)
2.2.2 Determine the largest value of » for which 7, > 815—92 4)
(19]
Copyright reserved Please tum over
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QUESTION 3
10 1 10 1
3.1 Without using a calculator, determine the value of: > -> (3)
=—my—2 353y-1
32 A steel pavilion at a sports ground comprises of a series of 12 steps, of which the first

3 are shown in the diagram below.
Each step is 5 m wide. Each step has a rise of % m and has a tread of % m, as

shown in the diagram below.

The open side (shaded on sketch) on each side of the pavilion must be covered with

metal sheeting. Calculate the area (in m?) of metal sheeting needed to cover both

open sides. (6)
9]
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QUESTION 4

Below are the graphs of f(x)=x"+bx~3 and g(x)=

x+p

f has a tuming point at C and passes through the x-axis at (1 ; 0).

D is the y-intercept of both f and g. The graphs f and g also intersect each other at E
and J.

The vertical asymptote of g passes through the x-intercept of f

y

ol

|
|
|
|
|
|
|
|
|
|
|
|
I
¥ -
e
b g
|
|
|
|
|
|

o}

4.1 Write down the value of p.

42 Show that a=3 and b =2.

43 Calculate the coordinates of C.

44 Write down the range of f

45 Determine the equation of the line through C that makes an angle of 45° with the
positive x-axis. Write your answer in the form y = ...

4.6 Is the straight line, determined in QUESTION 4.5, a tangent to f? Explain
your answer.

4.7 The function A(x) = f(m — x) + g has only one x-intercept at x = (. Determine the
values of m and gq.

Copyright reserved Please turn over
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QUESTION 5

Sketched below is the graph of f(x)=%"; k> 0. The point (4 ; 16) lies on f

5.1

5.2

5.3

54

3.5

Copyright reserved

Ty

A4 16)

Determine the value of &

Graph g is oblained by reflecting graph f about the line y = x. Delermine the
equation of g in the form y= ...

Sketch the graph g. Indicate on your graph the coordinates of two points on g,
Use vour graph to determine the value(s) of x for which:

5.4.1 J(x) > g(x) >0

542 glx)= -1

If A(x) = f(—x), calculate the value of x for which fix)—h(x)= %

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please urn over
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QUESTION 6
6.1 Two friends, Kuda and Thabo, each want to invest R5 000 for four years. Kuda

invests his money in an account that pays simple interest at 8.3% per annum. At the
end of four years, he will receive a bonus of exactly 4% of the accumulated amount.
Thabo invests his money in an account that pays interest at 8,1% p.a., compounded
monthly.

Whose investment will yield a better return at the end of four years? Justify your
answer with appropriate calculations.

6.2 Nine years ago, a bank granted Mandy a home loan of R525 000. This loan was to be
repaid over 20 years at an interest rate of 10% p.a., compounded monthly. Mandy's
monthly repayments commenced exactly one month after the loan was granted.

6.2.1 Mandy decided to make monthly repayments of R6 000 instead of the
required RS 066,36. Ilow many payments will she make to settle the
loan?

6.2.2 After making monthly repayments of R6 000 for nine years, Mandy

required money to fund her daughter's university fees. She approached the
bank for another loan. Instead, the bank advised Mandy that the extra
amount repaid every month could be regarded as an investment and that
she could withdraw this full amount to fund her daughter's studies.
Calculate the maximum amount that Mandy may withdraw from the loan
account.

QUESTION 7

7.1 Determine f ‘(x) from first principles if it is given that f(x) = 4 —7x.
. dy . . 3
7.2 Determine — if y=4x" + Vx
dx
7.3 Given: y=ax’ +a
Determine:
d
7.3.1 &
dy
73.2 s
N
7.4 The curve with equation y = x+l—" passes through the point A(2 : ). Determine
X

the equation of the line perpendicular to the tangent to the curve at A.

Copyright reserved Please tumn over
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(D
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QUESTION 8

After flying a short distance, an insect came to rest on a wall. Thereafter the insect started
crawling on the wall. The path that the insect crawled can be described by

h(t) = (1 —6)(-2t* + 3t —6), where h is the height (in cm) above the floor and ¢ is the time
(in minutes) since the insect started crawling.

8.1 At what height above the floor did the insect start to crawl? (1)
8.2 How many times did the insect reach the floor? (3)
8.3 Determine the maximum height that the insect reached above the floor. (4)

18]
QUESTION 9

Given: f(x)=3x’

9.1 Solve f(x)=f"'(x) 3)
9.2 The graphs £, f' and f“ all pass through the point (0 ; 0).
9.2.1 For which of the graphs will (0 ; 0) be a stationary point? ()
9.2.2 Explain the difference, if any, in the stationary points referred to in
QUESTION 9.2.1. @
9.3 Determine the vertical distance between the graphsof f’ and /" at x=1. 3)
9.4 For which value(s) of x is f(x)— f (x)<0? 4)
(13]

QUESTION 10

The school library is open from Monday to Thursday. Anna and Ben both studied in the school
library one day this week. If the chance of studying any day in the week is equally likely,
calculate the probability that Anna and Ben studied on:

10.1 The same day (2)

10.2 Consecutive days (3)
IS]

Copyright reserved Please turn over
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QUESTION 11
11.1 Events A and B are independent. P(A) =0,4 and P(B) = 0,25.
11.1.1 Represent the given information on a Venn diagram. Indicate on the Venn

diagram the probabilities associated with each region.

11.1.2 Determine P(A or NOT B).

11.2 Motors Incorporated manufacturc cars with S different body styles, 4 different interior
colours and 6 different exterior colours, as indicated in the table below.

____________

3)
(2)

BODY STYLES

INTERIOR COLOURS

EXTERIOR COLOURS

Five body styles

Blue

Silver

Grey

Blue

White

Black

Green

Red

Red

Gold

The interior colour of the car must NO'T be the same as the exterior colour.

Motors Incorporated wants to display one of each possible variation of its car in their
showroom. The showroom has a floor space of 500 m?and each car requires a floor

space of S5m?.

Is this display possible? Justify your answer with the necessary calculations.

Copyright reserved
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NOTE:

e If a candidate answers a question TWICE, only mark the FIEST attempt.
¢ Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL:

o Indien n bandidaar 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
o  olgehoue akfuraatheid is op ALLE aspekte van die nasienrighymie van toepassing.

QUESTION/FR44G 1

111 F+5x—6=0

(x+6x—1)=0
x=—06 or x=1

+ factors

vx=—86 + x=1 (3)

1.1.2 4x? +3x—5=0

_ —bt+b* —4dac

- 2a

=353 -4
2(4)

—3+./89

8
x=—155% or =028

+ substitution into the
correct formula

vx=-155 v x=08 (3)

32 —x"=x"

—2x? =-32
x* =16
x==4
Sx=4

1.1.3 4x? —1<0

(2x+D2x—1 <0 v factors

_?1 =X “:% - f 1 > + method

171 v answer (3)
2 2
1.1.4 (\Hn + xj(JJﬂ —x)=x
h S
V32—t =x v 37— 2

+ squaring both sides

v =16

" x =4 [selection) (4

Copvright reserved/ Kopiereg voorbehou
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1.2 y+x=12
y=—x+12....... (1) +"v subject of the formula
w=14—3x___(2)
Sub (1) into (2)
v .
o(—x+12) =14 —3x substitution
—x" +12x—14+3x =0
—x® +15x—14=0
215 +14=0 + simplification
(x—14)(x—1) =0
+both values of x
x=14 or x=1
v both values of v (3)
y=—2 or =11
OR/OF OR/OF
y+x=12
=—y+12_ 1
* Y @ + x subject of the formula
o =14—3%. . (2)
Sub (1) into (2)
v L
Wy +12) =14 —3(—p +12) substitution
12y —3~ —14436 -3y =0 v simplification
—3 +9y4+22=0
¥ —9y—-22=0
v+ 2 -1 =0
=2 =11
+ or +both values of v
x=14 or x=1
+both values of x (3)
1.3 3 6 Q 12 15 158 21 24 27 30 ¥ identifying multiples of 3
3 3 3 3 3 3 3 3 3° 3 +"ten multiples of 3
Lk=14 + powers of 3
v+ answer )
[22]

Copvright reserved/ Kopiereg veorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please twn over/Blaai om assebliaf

____________




2024 IGNITE_FUNZA EDUSOL

Mathematics P 1/ Wiskunde FJ 4

MATHENATICS

EXAM—MATE

DEE NMNovember 2019

WNEC/NES — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 2
211 |209 . 186 V200 v 186 #))
o \/ \/ \./

st diff

Ind diff v 2™ gigr— o

2a=2 3a+b=-31 a+b+c=321 jﬂ=

a=1 I +b=—31 1+(=34)+c=321 JE’_;%:

b=—34 c =354 €=
T =n*—34n+354 (4)

213 | p? —34n+354=74
' —34n+280=0

(n—14)n—20)=0

v equating T}, to 74

v standard form

n=14 or =20 14 v 20 @
214 f":(n)zﬂ
2rn—34=0 V340
2n=34 n—34 =
=17
Term 17 will have the smallest value v answer (2
OR/OF OR/OF
&
¥l = —
2a
34
T2 v substitution
n=17
Term 17 will have the smallest value v answer (2)
OR/OF OR/OF
14+ 20 v substitution
= =17
2
Term 17 will have the smallest value + answer (2)
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221 3
a=3 ; ;P'=1 s m=21 v r
8 2
5 - a(l—r")
S P
5 ”1 1)
gl 12 ¥ substitution into the
S S -
1= 1
1— = correct formula
2
=12499_ .
=125 v answer (3)
o2 > 31592
5 +" substitution into the correct
H=l -
—8192 formula
517 5
== =
g2 8192
-~ n-1
|' l\ ~ 1 v’ method /same base or log
\ 2 ) 1024
' ~ ;=1 -~ H,llﬂ
| 1y (L | or 27270
\2) \ 2
Sn—1=10 —n+l1=-10 ]
1l 11 ¥ calculating »n
Sor=10 =10 v answer
(4)
OR/OF OR/OF
8:16:32 . _ .. ;8192
g 27l 192 +" substitution into the correct
271 21024 formula
= +" method
23‘!—1 {le:l
n—1=<10
n=11 v calculating »
Son=10 ¥ answer 4
[19]
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QUESTION/VRAAG 3
31 10 1 10 1
Zy2 &y
s s N
=|1+l+l+....+l}— 1,1, 1,1 ,,.»/l+l+l+ 21
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9 v answer (3)
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N 9 21973
52 52
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3 3

-. for both sides = 2 = :"—; = % =34.67m"

OR/OF

%x{1+ 2434+44+5+6+7+E+9+10+11+12)2

=34.67m"
OR/OF
3 ) 9
oYl ™
2 03 9]
=34.67m"

+" substitution into the
correct formula

¥ answer

v answer for both sides
(6)

OR/OF

v g

vV l+ o+ 1D

v o2

v answer ()]
OR/OF

v g
P

3 9
+" substitution into correct

formmla
v answer ()]

[®1
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QUESTION/VRAAG 4
41 p=-1 v p= -1 (1)
42 a
y=
x—1
3 @ ¥ coordinates D(0 ; —3)
] v substitute (0 ; —3)
a=73
y= x +bx—3
— 2 ] —
0=(1)" +(1)p—3 v substitute (1 - 0)
b=2 G)
4.3 y=x"+2x-3
. -5
axis of svm:x= —
2a o
A ¥ substitution
x =
21 vix=-1
x=-—1
= (_1)2 +2(-1)—3=—4 ¥ substitution
C(-1:—4) vy=t @
OR/OF OR/OF
E::‘.-" — D
ax
2x+2=0 ¥ derivative
x= _1 V'-’ x = —1
—_— —_— j — —_— —
y=Cbh +2DH-3=—4 ¥ substitution
C-1:-4)
vy= 4 @)
4.4 ye[4;x®) or y=—4 v —4
v answer (2
4.5 m=tan45% =1 v gradient
Y=mx+c
—4 =(1—1D+c v'subs m and (—1;.—4)
c=—3
y=x-3 v equation (3
4.6 No, the line passes through C and D v No
v’ reason (2)
OR/OF OR/OF
No, a tangent through turning point C will have a v  No
gradient of 0 v" reason (2
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4.7 Flm—x)= fl-(x—m)]

the left and 4 units upwards.
Therefore:

m=—1
g=4

ORJ/OF

O=m> +2m+1

F 1s reflected 1n the y-axis and translated 1 unit to

Substitute x =0 and g =4 for one x- intercept
Ax)=(m—x) +2(m—x)—3+g
A =(m—0)Y +2(m—0)—3+4

¥ v value of m
v+ value of g (4

OR/OF

O=(m+1*
=-—1
m_ 4 ¥ v value of m
9= ¥+ value of g (&)
[19]
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QUESTION/VFRAAG S

51 Fflx)=k"
16 — k4 + substitution
(4:18)
k=2 v answer (2
52 L i v=2F
-1 i ¥ vx=2%
i x=2
y=log,x v y=log, x
(2)
5.3 1.,
i
v asymptote
v shape
« | ¥+ for any two
walid
points
eg (16 ;4) or
(2:1)or(4:2)
or{l;:0)
4)
v1
341 xe(l;c) or x=1 ¥ answer
(2)
1
v =
542 O<x=l o xelrﬂ'l 2
o 2 W 2 v answer
(2
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3.3 21_2—1::1_:'
4
e 1 _15
2= 4
- 15 .
27 —1=—x2
4

427 4 =15%2"%

427 152 -4=0
(42°+D2* —4H =0
42" 41=0 or 2*—4=0

25 =1 op 22 =22
4

N/A x=2
OR/OF
22(_2—1' _E
4
x_ 1 _15
2% 4
Let k= 2%
2o1=Lk
4

4k% —4=15%k
4k -15k—4=0

v2r 2 =2

v standard form

+ factors
¥ answer
)
OR/OF
v
2¥ 27 = E
4

v standard form

(4Ee+k—4)=0 v factors
k= Lork—a
4
px =1 op 2% Z 52
4
N/A x=2
» answer
)
[16]
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QUESTION/FRAA4AG 6
6.1 Euda: A= P+
=5 0001+ 0,083=4) ¥ substitution into the
— R6 660.00 correct formula
Final Answer : RS 660,00+ R266.40
v final answer
= R6 926,40

OR/OF
Kuda: A= P(l+#1)<1.04
=5 000(1+0,083x 4)=1,04
= R6 926.40

Thabo -

=5 000| 1+ 01'3;1]

A=PA+D"

OR/OF
+ substitution into the

correct formula
¥ final answer

+ substitution into the
correct formula

= R6 90571 v answer
Kuda will have a better investment v conclusion (3)
6.2.1 P=x{l—(1+ij_"]
0 I -
6 000 1 {1 + 12
525000 =
0=1 v substitution into the
12 correct formula
35 (1, 00"
48 12 ) v simplification
01 13
—nlog{l+1—}=l EE v'use of logs
13
log —
" o
log| 1+ —
g[ 12 }

n=157.40

7 = 158 pavments v answer &)
OR/OF OR/OF
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p_M1-0+D™]

H

525 000 =

- —1 25
6000 1— [1+E|
12 )

0.1

48 12

n=1311686841

12
~ —1 28
35, !’1 01

0\ _, 13
12 )7 7% 4R
l-::gE
_12}1:";431
log|1+ ’]
12
= — ®—
lcg|l+D’lj 12
. 2

Number of payments = 1311686841 =« 12=157 40

0.1
12

+ substitution into the
correct formula

v simplification

v'use of logs

"'\.I].D'S
933 54[(1+D1 | —1}
12

A

F:

0.1
12
=R16250351

OR/OF

n =158 pavments v answer
(3)
622 Dufference: R6 000 — RS 066,36 =R933 64 v"  RO33 64
R (R
i
v n=108

¥" substitution into the
correct formula

¥ answer

C)

OR/OF
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F_da+n" -1

H

T v =108
6000 [1+—| -1 ¥ substitution
F= L 12/ into correct formula
0.1
12
=R1 044 322 28
i [ o1y +" substitution into
506636 |1+-—=| -1
[\ 12, correct formula
F= =
0.1
12

F=REBE1818,77.....
Amount available for withdrawal

=R1044 32228 — R 881 818,77 ¥ final answer

—R162 503,51 “h)
OR/OF

OR/OF

Outstanding balance with monthly repavment of

RS 06635
_ ( 01708 v =108
c 010108 > 066.36 .\_1+E‘J -1 ¥ substitution into the
=525 000| 1+ I—J - 53 correct formula
\ </ o=
12

=FR404 666, 23
Outstanding balance with monthly repavment of

E6 000
108
6 000 /1_|_ EL" _ ¥ substitution into the
01 108 L P correct formula
=525000] 1+ —‘} -
12) o1
12
=R242 162,72
Amount available for withdrawal + final answer
E404 666,23 —R242 162,72 =R162 51218 @
[14]
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QUESTION/VRAAG 7
7.1 F(x)=4—-Tx
f _ x+ Ay — fx
£/ = tim LEH=I )
v 4—T(x+ k)
. 4—Tix+ B —(4-7
= lim (x )—(C x) + substitution
h—0 h
¥'simplification
(=T
= 1] ——
h—0) h
= —7 v answer (4
7.2 hE =4x® + 4/
3 3
= 4J:E +x2 v oyl
1 T
W 30,7430 v 32x’
2 3 L
v 2yl 3
5% (3)
731 ¥ =rIvc:2 +ea
E:;lc;lx+'[ll
dx
. 2earx (1)
732 ¥ =ax’ +a
v 2
E:x +1 v v answer (2
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7.4
Substitute (2 ; b)) in v = :Ac—l—E
x
b=2+ 12
2
b=8 v value of b
m _
tangent =
a_, 12 Sy 12
ax x* el -
12
M peny = 1 ? =-2
1 v gradient of perpendicular
Pige = 5 line
2
Equation of perpendicular line:
yY—Mm =ml[x—x1} OR wv=mx+c
1 1
_}-—S:E(_‘C—z} E:E{E}+c
v= l x+7 c=7
2
v .
v lx 47 equation (4
2
[14]
QUESTION/FR44G S
81 36cm v answer (1)
82 St=6 I(—Z;‘1 + 3¢t — 6) have no real roots
Insect reaches the floor onlv once. 'y onlv once 3)
83 R(f) = —2¢ +15¢ — 24+ +36 ¥’ expansion
R =—6: +30r—24
—6:°+30:-24=0 v —6rt 430t —24=0
t?—5t+4=0
r—4Hir—1=0
t=4 or t=1 +both values
Only =4 because maximum value required
h=-—2(4)7° +15(4)% —24(4) +36 =52 om v answer C)
[8]

Copvright reserved/ Kopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turn over/Blaai om asseblief

____________




2024 IGNITE_FUNZA EDUSOL

____________

Mathematics P11/ Wiskunde FJ 1é DBEMNovember 2019
MNEC/NES — Marking Guidelines/Masienrighne

QUESTION/VRAAG 9
21 o =9x? v ) =9x

3x° =9x°

3x° —9x? =0

3x2(x—3)=0 v x=0

x=0 or x=3 v x=3 (3)
9.21| For fand f v answer (10

022 | The point (0 ; 0) 1s :

A point of inflection of f ¥ f: inflection

A turning point of £ ~pomnt
v ' turning pomnt (2)
93 | £l =18x v (x)=18x
Distance= £ () —F (1)
=18(1) — 9()* v substitution
=9 v answer (3
94 | 3" —9x* <0 v 3x° —9x7 <0
but 3x* =0
Sox—3=0 v x =3
Sx<3,x=0 v x=0 )
[13]
QUESTION/FRAAG 10
4 1 o v 4 numerator
P day)=— — 0.25 25%
10.1 (same dav) 6 or 1 or 0, or o 16 denominator @)
] 3x2 3 R
102 P(2 consecutive days) = 16 = E v answer (3)
[51
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Not possible because not enough space

ORJ/OF

OR/OF

11.11 P(A)y= P(B) mdependent events
=0,40=025 =01 vo.1
A B
¥ (0,15 and 0.3
0,45
- v'0.45 3)
1112 P(A or not B) = P(A)+ Plnot B)— P(A and not B)
=04+0.75-03 ¥ substitution
=0.85 v answer
(2)
OR/OF OR/OF
PlA ornot B) =1 — Plonlv B)
=1-0.15 ¥'1-0.15
v answer
=0.85 (2)
OR/OF OR/OF
From Venn diagram: v substitution
03+01+045=0_85 v answer (2
112 (5=1=53)+(53=x1l=06)+(5=1=0)+(5=1=5)=110 | +v5=1=5
vixl=p
viixl=6
viixl=5
v
110 = 5 =550 = 300 110
Not possible, because not enough space v conclusion )
OR/OF OR/OF
(3=x2=x5)+(53=x2x6)=110 VS x5
Vs
s _ =< 5=2x6
110 = 5 =350 500 v 110
v’ conclusion ()]
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Sxd=6=120
5x2=10
S 120-10=110

110 = 5 =550= 500

Not possible because not enough space

v Sxdx6=120

v 5x2=10

¥ 120—-10

¥'110

v" conclusion ()]
[11]
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QUESTION 1
1.1 Solve for x:
1.1.1 xl—ﬁx=ﬂ (2}
1.1.2 x*+10x+8=0 (correct to TWO decimal places) (3)
1.1.3 (1-x)x+2)<0 (3)
1.1.4 Vx+18 =x-2 (3)
1.2 Solve simultaneously for x and »:
x+y=3 and 2x*+4xy—y=15 (6)
1.3 If n isthe largest integer for which #n™ < 5™, determine the value of n. (3)
122]
QUESTION 2
2.1 75 x;y;:-11; .. isanarithmetic sequence. Determine the values of x and y. (4)
2.2 Given the quadratic number pattern: =3 ; 6 ; 27 ; 60 ; .
2.2.1 Determine the general term of the pattern in the form 7, =an’+bn+c. C))
222 Calculate the value of the 50™ term of the pattern. (2)
223 Show thal the sum of the first n first-differences of this pattern can be
givenby S, =6n"+3n. (3)
224 How many consecutive first-differences were added to the first term of
the quadratic number pattern to obtain a term in the guadratic number
pattern that has a value of 21 0607 (4)
[17]
Copyright reserved Please turn aver
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QUESTION 3
3.1 Prove that » 4.3"* is a convergent geometric series. Show ALL your calculations.
k=l
. " p J 2 .
3.2 I 24.3 = 9° determine the value of p.
ka=p
QUESTION 4
4.1 Given: h(x)= ;"—I +2
X -
411 Write down the equations of the asymptotes of A.
4.1.2 Determine the equation of the axis of symmetry of % that has a negative
gradient.
4.1.3 Sketch the graph of h, showing the asymptotes and the intercepts with
the axes.
Copyright reserved Please turn over
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4.2 The graphs of f(x)= %{x +5)V -8 and g(x)= %x +% are sketched below.

A is the turning point of £
The axis of symumetry of f intersects the x-axis at E and the line g at D(m ; n).
C is the y-intercept of f and g.

»
f £ e -
1 D ;1)
- E T O x.

A
4.2.1 Write down the coordinates of A. (2)
4.2.2 Write down the range of f. (1)
423 Calculate the values of m and n. (3)
4.2.4 Calculate the arca of OCDE. (3)
4.2.5 Determine the equation of g, the inverse of g, inthe form y= ... (2)
4.2.6 If h(x)=g"'(x)+k isatangent to f determine the coordinates of the

point of contact between h and f (4)
(23]
Copvright reserved Please turn over
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QUESTION S

The graph of f(x)=3" is sketched below. A is the y-intercept of f.

B is the point of interscction of / and the line y=9.

5.1

5.2

5.3

54

5.5

v 1

Write down the coordinates of A.

Determine the coordinates of B.

Write down the domain of f'.

Describe the translation from f to A(x) = %z .

Determine the values of x for which A(x) < 1.

Copyright reserved
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QUESTION 6

6.1

6.2

6.3

On 31 January 2020, Tshepo made the first of his monthly deposits of R1 000 into a
savings account. He continues to make monthly deposits of R1 000 at the end of each
month up until 31 January 2032. The interest rate was fixed at 7,5% p.a., compounded
monthly.

6.1.1 What will the investment be worth immediately after the last deposit?

6.1.2 If he makes no further payments but leaves the money in the account, how
much money will be in the account on 31 January 20337

Jim bought a new car for R250 000. The value of the car depreciated at a rate of
22% p.a. annually according to the reducing-balance method. After how many years
will its book value be R92 537,647

Mpho is granted a loan under the following conditions:

The interest rate is 11,3% p.a., compounded monthly.

The period of the loan is 6 vears,

The monthly repayment on the loan is R1 500.

Her first repayment is made one month after the loan is granted.

& & 8§ @

6.3.1 Calculate the value of the loan.

6.3.2 How much interest will Mpho pay in total over the first 5 vears?

QUESTION 7

7.1

7.2

Copyright reserved

Determine f’{x] from first principles if f(x)=2x" —1.

Determine:
7.2.1 i—{ﬂx_‘ +x*)

4x? -9
;_‘l.':-f———-

722 Fx) if f(x)= 4’;+6 5
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QUESTION 8

The graph of g (x)= ax® + bx* + ¢x, a cubic function having a y-intercept of 0, is drawn
below. The x-coordinates of the turning points of g are —1 and 2.

e

|y
g
-1 x
E 0 2 t
8.1 For which values of x will g increase?
8.2 Write down the x-coordinate of the point of inflection of g.
8.3 For which values of x will g be concave down?
8.4 If g'(x)=—6x" +6x +12, determine the equation of g.
8.5 Determine the equation of the tangent to g that has the maximum gradient. Write
your answer in the form y =mx+c.
Copyright reserved Please turn over
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QUESTION 9

A closed rectangular box has to be constructed as follows:

. Dimensions: length (/), width (w) and height ().

o The length (/) of the base has to be 3 times its width (w).

- The volume has to be 5 m”.

The material for the top and the bottom parts costs R15 per square metre and the material for
the sides costs R6 per square metre.

9.1 Show that the cost to construct the box can be calculated by: Cost = 90w’ + 48wh 4)
9.2 Determine the width of the box such that the cost to build the box is a minimum. (6)
[10]

QUESTION 10

In a certain country, 10-digit telephone numbers with the following format were introduced:

Format ‘ Area Code . Exchange Code Number
Number of digits | 3 digits ! 3 digits L A4digits
Example ! 901 544 1230
Digits may be repeated.
10.1 How many possible 10-digit telephone numbers could be formed? (2)
10.2 Certain restrictions were placed on the groups of digits:

- Area code: must be 3 digits and the first digitcan NOT be 0 or 1

. Exchange code: must be 3 digits and the first and second digits can NOT
be 0 or 1
. Number: must be 4 digits and the first digit MUST bea 0 or 1
10.2.1 How many valid 10-digit telephone numbers could be formed by applying
the given restrictions? 3)

10.2.2 Determine the probability that any randomly chosen 10-digit tclephone
number would be a valid phone number. (2)

(7]
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QUESTION 11

Harry shoots arrows at a target board. He has a 50% chance of hitting the bull's eve on each

shot.

11.1 Calculate the probability that Harry will hit the bull's eye in his first shot and his
second shot.

11.2 Calculate the probability that Harry will hit the bull's eye at least twice in his first
three shots.

11.3 Glenda also has a 50% chance of hitting the bull's eye on each shot. Harry and

Glenda will take turns to shoot an arrow and the first person to hit the bull's eye will
be the winner. Calculate the probability that the person who shoots first will be the
winner of the challenge.

TOTAL:
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ONTHOU: (A) langs die beskrywing van “n regmerk impliseer akkuraatheids-punt
QUESTION/FR44G 1
1.1.1 x? —6x=0
xx—6)=0 + common factor
x=0 or x=6 v+ both answers (2)
1.1.2 x'+10x+8=0
. —b++/b’ —dac
) 2a
—-10+ -.,;'10] —4{1)(8) +" substitution into the correct
- 2(1) formula
_ —10x./é8
2
x=—088 or x=-912 ~+— 0,88 v 912 (3
113 1—xfx+2)=<0
Critical values:
r=1 or x=-2 ~" critical values
]} Ot or
- Il L B
- | - »
- + - o o +" correct method
-2 1
x=—2 or x=1 ¥ answer
3
1.1.4 Jx+18=x-2 _ _
18 = —dr4d " squaring both sides (m)
0=2x" —5x—14 v standard form
(x—T)x+2)=0 v+ factors
X = T or x = _2 s bﬂﬂl aANsWwWers
+ rejection of x =—2
()
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1.2 x+v=3
y=3—x....... (1) v+ 1 subject of the formula
2x 44y —v=15________.. (D)
Substitute (1) into (2): + substitution
2x? +4x(3—x)—(3—x)=15
2x* +12x—4x* —3+x—-15=0
—2x* +13x—18=0 .
2x? —13x+18=0 7 Sandard form
(2x—9)x—2)=0 actors
9 v x-values
x = 5 or x=2
3 v y-values
f=—— Of =1
b’ 2 ¥ (6)
OR OR
x+wv=73 i
- +" x subject of the formula
x=3—-y....... (1)
2x 44y —yv=15._..._._._ (2)
Substitute (1) into (2): o
23 -1 +4(3— y)y— y=15 +" gubstitution
23t —12y+18—43? +12y— ¥ —15=0
—2y? —y+3=0
2vi 4+ v —3=0 v standard form
(23 +3)y—1)=0 + factors
3 _ v vvalues
y=—=— or =1
2
g 5 v x-values
x=3 or x= (6)
13 200 _ 5300
) <o) vy
(n2 *° < (125)°°
nt <125 v ont <125
Maximum value of # is 11. + 11
(3
OR OR
2001log = 3001log 5 + use of logs
E]|:-g'5
n=102
n<1118 v <1118
=11 +11
(3
OR OR
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Please turm over/Blaai om asseblief

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL

Mathematics P11/ Wiskunde IS

MATHENATICS

4

EXAM—MATE ;443

____________

DEE/Movember 2020

SC/ES/MNEC/NES — Marking Guidelines/Nasienrigivne

4,200 _ 5300 ]
(2)100 - (534100 v (22100 < (53100
‘-.‘I';vz2 - 53
3
<52
v 5=1118
n <1118 v11 3)
=11
OR
OR
200 _. 5300 o0
<5 V< 5708
;< 5200 v <1118
7 <1118 vn=11
~n=11 (3)
[22]
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QUESTION/FRAAG 2
21 Toox oy 11 .
a=7
a+3d=-11
T+3d=-11 v 7+ 3d=-11
d=—6 v d=—6
x=at+td=T7+(—6)=1 " value of x
v=a+2d=7+2(-6)=-—">5 " value of »
C)]
OR OR
a+3d=-11
3d=-11-7 v 3d=—11-7
3d =—-18
d=—6 vd=—6
=5 v y=—5
@)
OR OFR
x—T=yv—x and v—x=—11—w " 2 equations

2x—=T=w (1)
(1) mto (2)
22x—T=—11+x
dx—14=—-11+x
x=73

x=1
y=21-T7=-5

2y =—11+x_(2)

+" substitution

v value of x
" value of ¥
()

221 -3

—3 6
L TN
N/
12
2a=12
a==a
3at+b=9
ey +b=9
hb=-9
atb+c=-3
6E—94+c=-3
c=0
T, =6n° —9n

6 ;27 60 - ..

/ 27 \ 60
21 \12/3/

+" second difference

‘u”a:ﬁ

Ve=0 4)
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222 T., =6(50)° —9(50) | Answer Only: Full Marks | ¥ substitute 50
— 14 550 v answer ()
2273 9:21;:33; ...
a=79 v g and d
da=12
s, =g[2a+{n—l_}d]
- +" substitution into the correct
S =E[2{9.]+{”_1:|{12]] formula
b
= Z[18+12n—12]
2
_R b
_2[12n—|—6] JE[12H+6]
=6r" +3n
3
224 —34.5, =21060 v —3+.5, =21060
S, =21063
617 + 31 = 21063 v cquation
61 +31— 21063 =0 4
2n* +n—7021=0 + standard form
—bxB —dac
¥l =
2a
—-1+£ ‘J(l}j —4(D(—T021)
h 2(2)
=239 orni_llg
S om=59 B " answer
()
OR
T, =21060
61 — 9 — 21060 =0 v equation
"
3% — B — TO20 = O standard form
1 =60
.59 first differences must be added. Vv answer
4
[17]
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QUESTION/FRAAG 3
31 )
v 433% 124424 4 1
k=1 3 v 12+4+—+_ or 36[—|
4 1 3 3
= ﬁ = E
1 + value of »
—1la—=1
3
. series 1s convergent { —1 < # < 1) Vv lerel
(3)
32 = -
343 =43P 143 1 437F 4
=
? 4432 v expression for a
1
==
3
L—
1—#
2 4 3% +" substitution of a. r and 5
9 1 1
3 p 4
4.32-F _i + simplification 43P =—]
27 \ 27
32—p — 3—3 P 3-1_P = 3_3
2—p=-73
p=3 v answer
(5)
[8]

Copyright reserved/ Kopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turm over/Blaai om asseblief




2024 IGNITE_FUNZA EDUSOL

Mathematics P11/ Wiskunde S

2

____________

DEE Movember 2020

SC/SS/MNSC/NES — Marking Guidelines/ Nasienrighne

QUESTION/FRAAG 4
411 x=1 v x=1
y= v =2 )
412 y=mx+c y—y =m(x—x) y=—Ax—p)+q o
2=—1+¢c or 1—-2=—1Lx—1) or =—(x—1D+2 v su_bsntunon of m =—1 and
c=3 y—2=—x+1 r=—x+3 1:2)
v" answer
y=—x+3 y=—x+3 @
4-1-3 - -
v vertical asymptote: x=1
5 horizontal asymptote: y=2
'-’/ v x-intercept: =
5 v’ y-intercept: 5
//—’. ¥ shape (A)
1} £l x
e
“)
421 —5 .8 v x=—5 vy=-=8
(2)
422 vz—-8 or [-8=) ¥ answer
(1)
423 m=—5 v om=—5
n=g(=5)
1 9 v substitution
_ 22 - v =2
_ 3
. 1
Area trapezium = E{DE+ OC)=<OE | - method
1 -
= E{2+4=5)>< 2 v correct substitution
J = E or 16,25 ¥ answer
4 3)
A
OR OR

Copyright reserved/ Kopiereg voorbehou
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Ar _ 1 b
¥ ea A= 2 v method
\ / 1 (5
\ /. =) 2
\ £ st © 2702
\ — _2s
— % | E o 4
{ Arearect = 5.4
| =(3X2)
=10
A . R
¥ correct substitution
— = v . 3
Area trapezium = 2:4—3 + 10 = ﬁ—jor 1625 answer ()
OR
OR
S(—9:0) ¥
\ / Area A SOC = ~b
c 12 ‘9
-3(3)
_s1
4
A
1 1
Area A SED = Eb.h = ;{4}{2_}: 4
) ¥  method
Area trapezium = area A SOC — Area A SED
_ 81 —4 ¥ correct substitution
4
_ E or 16.25 v answer (3
425 o 1 9
g x:E}'_FE v’ changing x and y
_1. L o
g - y=2x-9 ¥ answer
(2)

Copyright reserved/ Kopiereg voorbehou
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426

FGI =3 +5) -8
Fx) :%(:cﬁ +10x+25)—8

Fx) = %xl +5x+4.5

) v x
Fix)=x+5 S
B(x)=2x—9+k
x+5=2 v x+5=2
x=—3 y=—b6
(—3:—6) Vx=—3v y=——6
(4)
OR OR
J(x) = h(x)
%(x+5}2—8=2x—9+k v equating
L S T Ly S
2 2
x:__’_g'\z_3 B2 —Adae =0 ¥ turning point / 2 =0
2| =
N
= S
y=—"06
(=3 :—6) vx=—3v y=—6 (4)
[23]
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QUESTION/FRAAG S

____________

DEE/Movember 2020

51 A0 1) v answer
(1)
22 §=37" ¥~ equating
3% =37F v 31 =37"
x=—2
v o —
B(-2 - 9) x=—1
3)
53 xe(0::) or x=0 v v answer
(2
54 B =273 % _
h(x) =372 v h(x) =37
fshifted 3 units to the right v 3 units
v right
3
> g <1 3% <1
3* =27 or 375 =30 v'3% n270r 377 230
3% =3 —x+3 <0 v3*=3 or —x+3<0
x=3 x=3 v x =3
(3)
OR
OR
The graph shifts 3 units to the right v t:ra_.ﬂslaticn
Thus the y-intercept shift 3 units to the right (3 ; 1) v’ y-intercept
 x =3 ¥ answer (3
[12]
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QUESTION/FRAAG 6

6.1.1 F=x||[1+f_]"—1|

i

- 143
1 ﬂﬂn[(H 0.075 | —1}
12

¥ =145
v i 0,075
12

¥’ substitution into the
correct formula

0.075
12
— R234 §88.53 v answer o
612 A=P1+i)
i = 12 . - .
- 0,075 v substitution into the
=234 888:33|\1+ _;| correct formula
=R253 123.54 v’ answer (2)
6.2 A= P(1-i)

2 537,64 =250 000(1—0,22}"
037015056 = (0.78)"
= log 037015056
log0.78

¥ substitution into the correct
formula

v correct use of logs

v answer
n=4 wyears .
631 —
Loan amount: = M
3 1"y "-’ ?2
o~ —_ra
1500(1— | 1+ 0.1 13‘] ¥ substitution into the correct
- 12 ) formula
B 0.113
12 Py r
=R78 173.49323 answer .

632 1T I
Balance after 5 vears: P = xfl t'1_+ i)

1

I -12
1 500 1—| 1+ 0’113]
. 12

0113

12
=R16 945.00629

Amount paid: B1 500=60 =R90 000

Interest

= Amount paid — [Loan — Balance]

=FR90 000 —-[R78 173 49323 —R16 945.00629]
= R2E 771,51

v substitution (A)

¥ F16 94500629 (A)

v  R90 000 — [Loan — Balance]
v" answer ()

Copvright reserved/ Kopiereg voorbehou
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OR
Balance

(.
o 1 500U\1+

0.113%° )
12 |-

-
=78173.49 1+ 0’133] —
b 12 )

Balance = R16 945.00

Amount paid: 1 50060 =R20 000
Interest

= Amount paid — [Loan — Balance]

= R28 771.51

0113

12

=FR90 000 —[ K78 17349323 —R16 945.00629]

OR

v’ substitution

v B.16 94500629

v  R90 000 — [Loan — Balance]

¥v" answer (4

[16]
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QUESTION/FRAAG 7
Penalty of — 1 for notation onlv in 7.1
7.1 f{x}=2x1—1

flx+h)=2(x+h) -1
=2(x? +2xh+ 02 ) —1

=257 +4xh+ 2R —1 v 2xt +4xh 42k -1
Flx+h)— flx)=2x" +4xh+ 207 —1—(2x* —1)
=2x" +4xh+ 2k —1-2x" +1 v dxh + 20>
= dxch +2h%
7 (x) = i LR =)
=0 &
4xh +2h*
= lim TR v substitution
Y h
= hmM v  simplification
=i h
= lim (4x + 27)
_;ﬁﬂ v’ answer
" (5)
721 5
i [j 1:2 +:c3j
o
"2
_d . 5,3 2
= E x- +x v i
pS 3
3 2 = 2
Ay -3 2 v “Zx 3 v 3x°
(3
722 4x? 9
flx) =22
dx+6 v (
(2x—=3)2x+3) ﬁ_E.x—BHEx +3)
T 2(2x+3) v 2(2x+3)
_2x-3
2
=x— 3 v  simplification to two
_ 2 separate terms
Fix)=1 ¥ answer
G2
[12]
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QUESTION/FRAAG 8
81 A =x=<2 v " answer
(2
8.2 _—1+2
r="7 v method
1‘ Answer Only:
x = 5 Full Marks ¥ answer
(2
8.3 F th h !
rom the graph x = 3 Answer Only: v v answer @
Full Marks

84 glx)=a +bx* +ex _
g (x)=3ax® +2bx+c =—6x" +6x+12 v g'(x)=3ax" +2bx+c
3a=—06. 2b=6 c=12 v 5
- b=3 a=-2
@ v b=3
_ .3 2 o
glx)=—2x"+3x" +12x v glx)=—2x% +3x% +12x
(4
8.5 1 1 2 1 ) 1
g'|_ ——6| = +6|_|+12 ¥'max gradient at x = —
L2 2 2 ) 2
27 v
m=—5- or 133 answer
33 52 y
v=—2[1] +3fl| v12| L)
2 \ 2 ) 2.
y:% or 6.5 v" v value
v—y =mlx—x )
N —615 _13 5{x1—{] 5) ¥ substitution
1y=135x—0725 v answer
(3)
[15]
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91

Total surface area = 26w+ 2wh + 240
but: £ =3w
Total surface area = 6w’ + 2wh + 6wh

C =15(6w? )+ 6(2wh + 6wh)
= 15(6w? )+ 6(8wh)

v 15(6w?)
v 6(2wh+ 6wh)

= 90w + 48wh
(G2
972 5=3wh
I 3w

C =90w” + 48wh
|
Cijw_]:90w2+4gu{ > |
3

LU

= 90w + 80w

C (w)=180w —80w™
180w —80w™ =0
180w° —80=0

¥’ substitution

v C(w)=90w? +80w™
v derivative
v’ equating derivative to zero

3 80
W —
180
[s0
w=13—
180
w=076 ¥ value of w
(6)
[10]
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10.1 10" or 10 000 000 000 v'v" answer
(2
1021
§x10= 10 = 8= 8 =10 = 2= 10 =10 =10 v 8= 10= 10
Area exchange number or
= 8 =10
MNo. of valid 10-digit numbers v 2= 10 = 10 = 10
=(8x10>10)x(8x8x10)x(2x10=x10x10)
=1.024 = 10° v 1,024 = 10°  (A) (3)
1022 ¢ g g
Probability — 1,024 T:Dl{] - 1=024TF1CI
10 10°
&4 .
= &35 =0.1024 =10_24% v answer
(2)
[7]
QUESTION/FR4A4AG 11
11 First shot Second Thard
shot shot
BBB
B
0.5
kﬂ’\ BBN
B BNB
0.5
% BNN
NEB
B
0.5
NS
0.5 NEN
B
0.5
N NNN
05
11.1 P (Bull's eve first shot and second shot)
=0,3=0,35 vtwo 0.37s
- 1 v 05 =05

Copyright reserved/ Eopiereg voorbehou
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11.2 P (Bull's eyve at least twice in 3 shots)
=(0.5 = 0,5 % 0.5) + (0.5 = 0.5% 0.5) + (0.5 = 0.5% 0.5) + v 0.5 %05%05
(0.5 = 0,5« 0,3) v four events
=0,125+0,125+0125+ 0,125
=05 1
=42 or 2 v answer (A)
3
11.3 Person shoots first:
(0.5)+(0.5)* +(0.5)° + . v (0.5)+(0.5)°
I v o+ (0.5 + .
1—-»#
0.5 5
P= : v P— 0.5
1-0.25 1-0.25
p-2_067 €))
3
[8]
TOTAL/TOTAAL: 150




EXAM—MATE | 458

____________

MATHENATICS

basic education

Department:
Basic Education
REPUBLIC OF SOUTH AFRICA

NATIONAL
SENIOR CERTIFICATE

GRADE 12

MATHEMATICS P1

NOVEMBER 2021

150

TIME: 3 hours

This question paper consists of 9 pages and 1 information sheet.

Copyright reserved Please turn over

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.




2024 IGNITE_FUNZA EDUSOL MATHENATICS EXAM—MATE 459
Mathematics Pl 3 DBE/November 2021
NSC
QUESTION 1
1.1 Solve for x:
1.1.1 x*-2x-24=0 3)
1.1.2 2x*-3x-3=0 (correct to TWO decimal places) 3)
1.1.3 x* +5x< -4 4)
1.1.4 Vx+28=2-x (C))
1.2 Solve simultaneously for x and y in:
2y =3+x and 2xy+7 = x* +4y? (6)
1.3 The roots of an equation are x = s \/znz =dmp where m, n and p are positive
real numbers. The numbers m, n and p',nin that order, form a geometric sequence.
Prove that x is a non-real number. (4)
24]
QUESTION 2
Given the geometric series: x + 90+ 81 + .
2.1 Calculate the value of x. (2)
2.2 Show that the sum of the first n termsis S, =1 000(1 ~(0,9) ) (2)
23 Hence, or otherwise, calculate the sum to infinity. 2)
(6]
Copyright reserved Please turn over
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QUESTION 3

Consider the quadratic number pattern: —145 ; -122 ; 101 ; ...

3.1

3.2

3.3

3.4

Write down the value of T,.
Show that the general term of this number pattern is T, = —n® + 26n —-170.

Between which TWO terms of the quadratic number pattern will there be a difference
of -1217

What value must be added to each term in the number pattern so that the value of the
maximum term in the new number pattern formed will be 17

QUESTION 4

Consider the linear pattern: 5:7,9; ...

4.1 Determine T, .
4.2 Calculate the sum of the first 51 terms.
4.3 Write down the expansion of EM[ZH+3). Show only the first 3 terms and the last

term of the expansion. "

S000 A0

4.4 Hence, or otherwise, calculate » (2n+3)+ > (-2n—1).

ALL working details must be shh;me "~
QUESTION 5
Given: fi{x)= -1 +2

x—3

5.1 Write down the equations of the asymptotes of f.
52 Write down the domain of .
53 Determine the coordinates of the x-intercept of f
5.4 Write down the coordinates of the y-intercept of f.
5.5 Draw the graph of f. Clearly show ALL the asymptotes and intercepts with the axes.
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QUESTION 6
The graph of f(x)=log, x is drawn below.
B(k; 2) is apointon f
¥
/f-/-/"
B(k:2)
o - ——
I
6.1 Calculate the value of %. 2)
6.2 Determine the values of x for which —1 < f(x) < 2. (2)
6.3 Write down the equation of f ™', the inverse of £, in the form y= ... )
6.4 For which values of x will x.f '(x)<07? )
(8]
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QUESTION 7

The graph of f(x)=(x+4)(x~6) is drawn below.
The parabola cuts the x-axisat B and D and the y-axis at G.
C is the turning point of /.

Line AE has an angle of inclination of € and cuts the x-axis and y-axis at A and E

respectively.
T isapointon / between B and G.

1Pk

4‘y
k
0
A B
gl
G

C

7.1 Write down the coordinates of B and D.

7.2 Calculate the coordinates of C.

7.3 Write down the range of /.

7.4 Given that 0= 14,04° and the tangent to / at T is perpendicular to AE.
7.4.1 Calculate the gradient of AE, correct to TWO decimal places.
7.4.2 Calculate the coordinates of T.

7.5 A straight line, g, parallel to AE, cuts f at K(-3 ;-9) and R.
Calculate the x-coordinate of R.

Copyright reserved
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QUESTION 8
8.1 A farmer bought a tractor for R980 000. The value of the tractor depreciates annually

at a rate of 9,2% p.a. on the reducing-balance method. Calculate the book value of
the tractor after 7 years.

8.2 How many years will it take for an amount of R75 000 to accrue to R116 253,50 in
an account earning interest of 6,8% p.a., compounded quarterly?

8.3 Thabo wanted to save R450 000 as a deposit to buy a house on 30 June 2018.
8.3.1 He deposited a fixed amount of money at the end of every month into an

account earning interest of 8.35% p.a., compounded monthly. His first
deposit was made on 31 July 2013 and his 60th deposit on 30 June 2018.
Calculate the amount he deposited monthly.

8.3.2 Thabo bought a house costing R1 500 000 and used his savings as the
deposit. He obtained a home loan for the balance of the purchase price at
an interest of 12% p.a., compounded monthly over 25 years. He made
his first monthly instalment of RI11 058,85 towards the loan on
31 July 2018.

(a) What will the balance outstanding on the loan be on 30 June 2039,
21 years after the loan was granted?

(a) Calculate the interest Thabo will have paid over the first
21 years of the loan.

QUESTION 9
9.1 Determine [’ (x) from first principles if it is given that f(x) = 2x? —3x.
9.2 Determine:
92.1 4 if y=4x®-6x*+3x
dx

9.2.2 Dx [—% +(3Lx)z]

____________

3)

@

3)

3)

3)
(16]

3)

3)

)
12]
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QUESTION 10

The graph of A(x)=ax’ +bx® is drawn.
The graph has turning points at the origin, O(0 ; 0) and B(4 ; 32).
A is an x-intercept of h.

y
B(4 ; 32)
o : A =
h

10.1 Show that a=-1 and b=6. (&)
10.2 Calculate the coordinates of A. 3)
10.3 Write down the values of x for which A is:

10.3.1 Increasing 2)

10.3.2 Concave down 2)
10.4 For which values of & will —(x—1)’ +6(x—1)> k=0 have one negative and

two distinct positive roots? 3)

[15]
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QUESTION 11

After travelling a distance of 20 km from home, a person suddenly remembers that he did not
close a tap in his garden. He decides to turn around immediately and return home to close
the tap.

The cost of the water, at the rate at which water is flowing out of the tap, is R1,60 per hour.
The cost of petrol is (1.2 + Iﬂi‘lﬂ) rands per km, where x is the average speed in km/h.

Calculate the average speed at which the person must travel home to keep his cost as low

as possible. 7
QUESTION 12

12.1 A and B are independent events. It is further given that:

P(A and B) = 0,3 and P(only B) = 0,2

12.1.1 Are A and B mutually exclusive? Motivate your answer. (1)
12.1.2 Determine:
(a)  P(only A) (4)
(b) Pi(not A or not B) (2)

12.2 A teacher has 5 different poetry books, 4 different dramas and 3 different novels.
She must arrange these 12 books from left to right on a shelf.

12.2.1 Write down the probability that a novel will be the first book placed on
the shelf. (1)

12.2.2 Calculate the number of different ways these 12 books can be placed on
the shelf if any book can be placed in any position. (2)

12.2.3 Calculate the probability that a poetry book is placed in the first position,
the three novels are placed next to each other and a drama is placed in the
last position. (4)
[14]

TOTAL: 150
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¢ If a candidate answers a question TWICE, only mark the FIEST attempt.
* Consistent accuracy applies in all aspects of the marking gmdelines.

LET WEL:

¢  Indien m bandidaar mviraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
o [oleehoue alfuraatheid is op ALLE aspelie van die nasienriglvie van toepassing.

QUESTION/VEAAG 1

111 | x*—2x—24=0
[x—6)x+4)=0 v factors
x=6 or x=—4 vx=6
vx=—4
E))]
1.1.2 | 2x? —3x—3=0
4+ fr—3y? _ _
x= 3 _""Ir{ 3)” —42)(=3) + substitution into the correct
2(2) formula
e 3433
4
x=219 or x=-069 vx =219 v x=—069 .
113 | x? +5x=—4
2 a5x+4<0 + standard form
(x+4lx+1)=<0 ..
\ ! v+ critical val
Critical values: x=—4 or x=-1 criticat vathes
s —
" | — "
—4 -1
—4=x=-1 OROF x=[-4:-1] v ¥ answer
4
114 fx+28=2—x
{_\' -’5"'235"_]-'2 =(2—x) + squaring both sides
x+28 =4 —4x+x’
x* —5x—24=0 v+ standard form
(x—B}x+3)=0 v+ factors
x=8 or x=—3 v answers with selection
(4)

Copvright reserved/ Kopiereg voorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turn over/Blaai om asseblief’




2024 IGNITE_FUNZA EDUSOL

Mathematics P11/ Wiskunde FJ

.

>

EXAM—MATE

____________

DEE/Movember 2021

MNEC/NES — Marking Guidelines/Masienrighme

1.2 2v=3+x
x=2y-3 - (1) + equation 1
2ov+T=xT+4y (D)
2321 —3)+7 =(2v—3) +43° ¥ substitution
4y —6y+T7 =4y — 12y +9+ 47 v’ simplification
4y —6y+2=0
2y —3y+1=0 + standard form
(2y—-1)y-1)=0
1
'}=E or y=1 vy — values
x=—2or x=-1 +x —values
(&)
OR/OF OR/OF
2v=3+x
x
=—4= (1 v i
s ) (€3] equation 1
Zay+T=x+437 . (2)
3 x) 2 3 x\l
2{E+Ej|+? =x +4[E+5, + substitution
2 2 2
3_}2’:+x +7=x"+9+6x+x ¥ simplification
x*+3x+2=0 + standard form
(x+2)Nx+1)=0
x=—2 or x=-1 +v'x —values
1 v v —values
= — = l =
TR Y (6)
1.3 e _ 2 o LG _ P
wmon m n
me = mp v nt = mp
A=b*—4ac
A=n' —dmp _but n’ = mp
2 2 .
A=wn —q4n OR/OF A =mp —dmp v A=-31n or —3mp
A=—"TFn" A=—"Tmp
n =0 mrip = 0
=31 <0 S —3mp =0
oM< 0 =x 15 a non-real number v A=
4
[24]
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QUESTION/VRAAG 2
21 a0 81
%0 _£1 %0 st
x 90 + a0
gl.‘C = 8 100 v answer (2.:]
x=100
OR/OF OR/OF
x =90 H v E
9 9
x =100 v answer
| @
> S, = _"l: —r")
" o h\] v =09
S, = M v substitution into correct
) 1-09 formula
100(1—(0.9)" )
5 -\
n o1 (2)
-5, =1000(1-(0.9)")
23 s_ = a
1—»
100
&= 9 + substitution
1— —
10
S5 =1000 v answer (2)
OFR/OF OR/OF
S.=1lim[1000(1-(0.9)")] v's, =1im[1000(1-(0.9)"]
S =1000 + answer (2)
[6]
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31 —82 ¥ answer (1)
32 —145 ;122 ;101 ; . __
23 21
\/ \/‘
o SR
2a=-2 - a=-1 v 2a=-2
3a+b=23 - 3(-1)+5=23 - b=26 :: 3D+ 5=23
a+b+c=—145 -~ —1+26+c=—145 - c=—170 “L+26+c=-145
T, =—n® + 261 —170 3
v 2a=-2
2a=-—2 . a=-1
c=—145+(—2)—23=-170 ¥ e=—145+(=2)—-23
T, =—n +bn—170
45— 145170 v —145=—1+b-170
b=26 (3)
T, =—n* +26n—170
33 bt T,—a+(n—Dd
= o [
N i or =23+ (n—1)(-2) YT, =—2n+25
I, =—2n+25 -
=25—-2n ” .
—2n+25=-121 T, =—121
—2n=-146
:=?3 v n="T3
Between I, and T-, ¥ answer
4
T, T, =—(n+1) +26(n+1)—170—(—" +26n—170) VT, =—2n+25
—121=—-2n+25 v T, =—121
n=73 v =73
Between T; and T, v answer 4
34 L_—b_-26__. v'13
Ja (1)
E'—13 =—1 ‘/Tls =-1
" add 2 v add 2 (3)
OR/OF OR/OF
Thn=—2n+26=0 w13
n=13
Ty, =—(13)? +26(13) —170=—1 v Ty =—1
" add 2 v add 2 (3)
[11]
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QUESTION/VFRAAG 4

41 a=35 anden d=2
T, =5+(31-12)

v aand o
v substitution into
correct formula

Syo00 = T[zr;—3) +(4 999 —1)(—2)] = —24 999 999

S50 = > ﬂ;ﬂ ((23(3)+ (5 000—-1)(2)) =25 020 000

=105
v answer
(3)
42
5, = §[2a+ (n—1d|
51 51 B ¥ substitution into
Sy =—[2{5}+(51—1]2] . 5y =—[5+1'D:|] correct formula
2 orlef 2 v answer
43 5000
> (2n+3)=5+7+9+_..+10003 v expansion (1)
Hml
44 T, =—3  T,gp =—2(4999)—1=-9999 v T, =3
“/ngg =—9999
S 000 4500
S @r+3)+ 3 (—2n-1)
el Fimll i
= (5+7+9+ .. +9999+ 10001+ 10 003) + ¥'both expansions
(—3—5—-7— 9— ___—9999)
=10 001 + 10 003 =3
=20 001 v answer (A)
)]
OR/OF OR/OF
4 999 v T =-3

V' Sya00= —24 999 999

V' S, ope = 25 020 000

5000 4 oo
S (2n+3)+ 3 (—2n—1)= 25 020 000 — 24 999 999
Hml Fml
=20001 v answer {A)
4
[10]
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QUESTION/VRAAG S

51 x=3 x=3
¥y = 2 v y= 2
(2)
32 xeR x=3 v answer (1
OR/OF OR/OF
xe(—wo ;3w (3 ) ¥ answer (1)
OR/OF OR/OF
x<=3 or x=3 ¥ answer (1)
5.3 -1
—2x+6=-1
x = 5 answer
™
-1t (1 0 |
2 (2)
34 - 7 v x=0
1-int: | 0: = | 7
3) v
3
(2)
55 !
233 :
___._,i,_ v’ asymptotes
- - I v intercepts with the
axes
v shape
Y 7] /3:3 ¥
3
[10]
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6.1 Fflx)=log,x
2=log k + substitution of (k; 2)
42 =k
k=16 v answer
2)
6.2
—l=log,x Jr:=l ,/le
4 4
! <x=16 fof |1 16
I_x_ oo x <= E, "‘/ﬂ.ﬂ.S-\'i-'ﬂr
(2)
6.3 S(x)=log,x
y=log,x
x=log,yv + swopping x and v
y=4 + answer
(2)
6.4 x =0 v gnswrer
(2)
OR/OF OR/OF
xe(—oo ;) + v answer
(2)
[s]
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QUESTION 7

71 | B4:0) v B(—4:0)
D(6 ; 0) v D(6:.0) 2)
72 | fix)=x —2x—24
x, =22 OR/OF 2x-2=0 OR/OF x=_1%°
2a 2
=2
2(1)
T x’g;l :1 ‘l/ x—'F :1
Yy = D
=17 —2(1)—24
=—25
(1 : 25) v v, =25 @
7.3 ¥y=-25 v answer (1)
OR/OF OFR/OF
v e [25 ; oo) v answer (1)
741 1 v answer
=tanl14, 04°=0_25=—
M =tanld, 25=1 eV
742 Py = —4 v g, =—4
Flix)=2x-2 v ) =2x-2
2x—-2=—4 v equating
Xr —1 v"xj.- =-—1
¥y =—21 vy, =—21 (3)
73
:J e :l v e = l
4 . 4
1 1.
_}—|—9=I[x—|—3} OR/OF —9=11_—3}—|—c v substitution 7 and
K(—3:-9)
J.:—l—E'—lx-l—E c=—£=—8,25
4 4 4
1 33
y=—x—-""= OR/OF y=025x—-825 v v — 1 33
4 YEIETT
x —2;!(—24-:1)(—E
4 v equating
4x" —8x—96 =x—33
4x? —9x—63=0 v standard form
(4x—210x+3)=0
21 _ .
Sx=—=3525 or x=-3 +" answer with selection
4
(6)
17]
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p_ xll—{l_—l—f}

—4x12
11 058,85 1—[1+%J
12

0.12

12
P=E419 948 32

P =

OR/OF

Balance = A —F

_p(eay - A0 1]

H

Ix11

0127

81 A=P1-il" v correct formula
A =980 000({1-0, 092}? v substitution
A —R498 68582 v answer (A) (3)
B2 A=Pd+i)"
0.068
(0068 v =
116 253,5{}:?5ﬂﬂﬂ| 1+-—= ] 4
. 4 + substitution in
. correct formula
1.550 046 667 =(1.017) "
log(l,550 046 667) =4rnlog(1.017)
A — log(l,550 046 667) or 4n = log, (1,550 046 667) v~ correct use of logs
log(1.017) '
dp=2599 __
= 6,50 years " answer (4:]
83.1 r{1+f}“—1|
F=-
7 i 00835
[ 0.083 5]"‘” 12
A1+ =221 1
| 12 ) + substitution into
450 000 = 0.0835 correct formula
12
x=R6 068,69 v answer (3
83 2(a)

- - 12=21
11 058=85|:| 1+ 212 | —1}
e

=
12

=1 050 DDD[I+— -
12 )

=R12 887 702,20 —-R12 467 749.81
=R419 95239

0,12

12

v =48 in P-formula

+ substitution into
correct formula

vanswer (A)
(3)

OR/OF

¥ =252 in both

formulae

v subst into correct
formulae

v answer (A) (3)
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83 2(b)

Total paid =11 058,85=x21=12=2 786 830,20
Loan Paid = 1 050 000—419 948 32 =630 05168

Interest paid =2 786 830,20 — 630 051.68
=R2 156 778,52

OR/OF

Total paid =11 058,85=x21=12=2 786 830,20
Loan Paid = 1 050 000 —419 952 39=630047_61

Interest paid =2 786 830,20 — 630 047 61
=R2 156 782,59

OR/OF

Interest paid

=11 05885 = 21 = 12 — (1 050 000 — 419 948 32)
=2 786 830,20 — 630 051_68

=R2 156 778,52

v 11 05885=21=12
+ 1 050 000 — Balance
Outstanding
+ answer
(3)
OR/OF

v 11 058.85=x21x12

+ 1 050 000 — Balance
Outstanding

¥ answer

(3)
OR/OF

v 11 05885x21x12

+" 1 050 000 — Balance
Outstanding

v answer (3

[16]
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QUESTION/VEAAG 9

91 oy flx R — ()
S (x) =lm B
_ xR -3x+ R —(2x7 —3x)
S () =lim 7
_ . 2xt+dxh4+ 2R —3x—3h—2x" +3x
F =i 2

tim Axh + 2R — 3k
h
Bldx+2h—3)
h
=lim(4x+2h—3)
h—s0 :

S Fx)=4x—3

k0
= lhim
;]

OR/OF

F(x)=2x? —3x
Flx+R)=2Ax+R*—-3(x+h)
Flx+h)=2x> +4xh+2h* —3x-3h
Flx+h)— f(x)=4xh +2h* —3h
Flx+h)— Fix)

v substitution
v 2xt 4 dah+ 2R —3x—3h
v Axh+ 2k =3k

v factorisation

v answer (3

OR/OF

v substitution

v 2xt 4 Ao+ 2R —3x—3k

/() =1im -
. 4xh+2h7 —3h 2
= lim v Axh+ 2k —3h
h—0 i
— lim Aldx+2h—3) v factorisation
Py h
=lim(4x+2kh—3)
Py :
LS x)=4x-3 v answer )
921 | y=ax"—6x* +3x
dv ) i v 20x*
e =20x" —24x" +3 v — DAy
v'3 )
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922 B - 2
NENEY
i 2 W3
- |
ER —x? -
o2 9 2 9
- 1
D, —1;!c3+lmn:_2
| 2 9
N W 2 R e B
6 Q9 9
__ 12 (4
3 3
633 Qx
[12]
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101 | n(x)=eac” +bx? _
B () = 3ac? + 2bx v ' (x)
W(4)=0
v R4 =
48a+8b=0 g h4)=0
Ga+b=20 (D 48a+8b=0 or 6a+b=0
2514)f 11;; 32 v h(4)=32
3 = v _ _
da+b=2 (D) 6da+166=32 or da+b=2
(1= (2 6a+b=0
da+b=2
2a=-2
a=-—1
41 +b=2 ;
b=6 (2)
102 | nix)=—x" +6x° ‘
—x? +6xT =0 j—x3+6x2={!
X (—x+6)=0 factors
x=0 or x=6
- A(6:0) v AG:0)
(3)
1031 0=x<=4 or O0=x=4 v critical values
+ notation )]
OR/OF OFR/OF
xe(0:4) or xe [0 : 4] v critical values
+ notation (2
1032 | x=2 v 2
+ notation ()]
OFR/0OF OFR/OF
xe(2;:) )
+ notation 2)
104 | Flx)=hx—D=—(x—1°+6(x—1)° v k=32
J@®=7 v new y-intercept = 7
T=k=32 or ke(7:32) v T k=30
(3)
[15]
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QUESTION/VREAAG 11

11 2
Time = 20 v 20
x x
Cost = (water cost per hour = time) + (kms > E/km)
- 307
C(x) = L6 x| £]+20(1,2+L1 v 16| 20
X I 4000 ) \ox
-
v20[12+—= ]
. " " 2000 )
x
Clx)=—+24+ 55 Vo) =22 a4 2
x 200
32 1
32 1 v O = +—
Cl)=="FH+5==0 ) =="T%300
* v C(x)=0
x* =6400
x=80km/h ¥ answer (A)
(N
[71
QUESTION/VRAAG 12
12.1.1 Mo, because PUA and B) =0 ¥ answer and reason
(1)
1212(a) | PlAand B)=10_3 PlonlyB)=02
P(A and B)=P(A)xP(B) v P(A and B)=P(A)<P(B)
0.3=P(A)x0.5 vos
P(A)=06 v PlA)=0.6
( | v answer
Plonty A)=0.3
6]
12.1.2¢(b)
) B
0.2
PinotAornotB)=024+02+03=07 v method
) v answer (2
OR/OF OR/OF
PinotAornotB)=1-P(Aand B)=1-0,3=0.7 v'method
v answer
(2
OER/OF OR/OF
P(A or BY=PA)Y+P(B)—P(A and B) v method
=04+05-02=07 .
v answer (2
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1221 o 31
P(novel) = o1 v answer
(1)
1222 121 =479 001 600 v v answer
(2
1223 5 3! 81 4 i
(Poetry) | (Nowvels | (Arrangements | (Drama) v 3l=6
all of rest of the v 81
together) books
mncluding the
novels)
P(start with poetry, end with drama AND all
novels together)
_ Ix3x8tx4 /5x3lx81x4=L(A)
1 121 99
_1 4
99
[14]
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QUESTION 1
1.1 Solve for x:

1.1.1 Bx—6)(x+2)=0

1.1.2 2x? —6x+1=0 (correct to TWO decimal places)

1.1.3 x?=90>x

1.1.4 x=TJx =-12
1.2 Solve for x and y simultaneously:

2x—-y=2

xy=4
1.3 Show that 2.5" —5"" +5"% is even for all positive integer values of .

el

1.4 Determine the values of x and y if: 33—2 = /96"
QUESTION 2
2.1 The first term of a geometric series is 14 and the 6™ term is 448.

2:1:1 Calculate the value of the constant ratio, r.

2.1.2 Determine the number of consecutive terms that must be added to the first

6 terms of the series in order to obtain a sum of 114 674.
213 If the first term of another series is 448 and the 6™ term is 14, calculate
the sum to infinity of the new series.
(1 1 1 :
2.2 If )| - p+—|=20—, determine the value of &
e\ 6 6

Copyright reserved Plcase tum over
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QUESTION 3

It is given that the general term of a quadratic number paitern is T, = n” + bn+9 and the first
term of the first differences is 7.

3.1

3.2

3.3

3.4

Show that b = 4.
Determine the value of the 60™ term of this number pattern.

Determine the general term for the sequence of first differences of the quadratic
number pattern. Write your answer in the form 7, =mp +gq.

Which TWO consecutive terms in the quadratic number pattern have a first difference
of 1577

QUESTION 4

4.1

Copyright reserved

Sketched below is the graph of h(x) = +g. The asymptotes of h intersect at
x+

(15 2%

-}J
fi

2] _ .

O 1 x
4.1.1 Write down the values of p and 4.
4.1.2 Calculate the coordinates of the x-intercept of h.
4.1.3 Write down the x-coordinate of the x-intercept of g if g(x)= h(x+3).
4.1.4 The equation of an axis of symmetry of h is y = x+¢ Dectermine the

value of r.

4.1.5 Determine the values of x for which -2 < L

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.
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4.2 The graphs of f(x)=x—4x—5 and g(x)=a.2" +g arc sketched below.

e E and H are the x-intercepts of f.
e C is the y-intercept of / and lies on the asymptote of g.
e The two graphs intersect at D, the turning point of f

y

4.2.1 Write down the y-coordinate of C. (1)
422 Determine the coordinates of D. (2)
423 Determine the values of @ and gq. 3)
424 Write down the range of g. (1)
425 Determine the values of & for which the value of f{x) — & will always be
positive. (2)
[20]
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QUESTIONS

The graphs of g(x)=2x+6 and g ', the inverse of g, are shown in the diagram below.
e D and B are the x- and y-intercepts respectively of g.

e C isthe x-intercept of g~'.

e Thegraphsof g and g™ intersectat A.

14

D O C x
5

A
5.1 ‘Write down the y-coordinate of B. (1)
5.2 Determine the equationof g™ inthe form g '(x)=mx+n (2)
5.3 Determine the coordinates of A. (3)
54 Calculate the length of AB. (2)
5.5 Calculate the area of AABC. (5)
13]
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QUESTION 6

6.1 R12 000 was invested in a fund that paid interest at m% p.a., compounded quarterly.
Afier 24 months, the value of the investment was R13 459.
Determine the value of m.

6.2 On 31 January 2022, Tino deposited R1 000 in an account that paid interest at 7,5%

p-a., compounded monthly. He continued depositing R1 000 on the last day of every
month. He will make the last deposit on 31 December 2022.

Will Tino have sufficient funds in the account on 1 January 2023 to buy a computer
that costs R13 000? Justify your answer by means of an appropriate calculation.

6.3 Thabo plans to buy a car that costs R250 000. He will pay a deposit of 15% and take
out a loan for the balance. The interest on the loan is 13% p.a., compounded monthly.

6.3.1 Calculate the value of the loan.
6.3.2 The first repayment will be made 6 months after the loan has been

granted. The loan will be repaid over a period of 6 years after it has been
granted. Calculate the MONTHLY instalment.

QUESTION 7

7.1 Determine f ‘(x) from first principles if f(x)=x" +x.
7.2 Determine f '(x) if f(x)=2x* -3x* +8x.
7.3 The tangent to g(x)=ax’ +3x’ +bx+c¢ has a minimum gradient at the

point (— 1 ;— 7). For which values of x will g be concave up?

Copyright reserved Please turn over
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QUESTION 8

The graph of y = f "(x)=mx® + nx + k is drawn below.

The graph passes the points P(—% : ﬂ], Q(1;0) and R(0;1).

-

"

1 X
3
8.1 Determine the values of m, n and £
8.2 If it is further given that F(x)=—x"+x* +x+2:
8.2.1 Determine the coordinates of the turning points of f.
8.2.2 Draw the graph of f. Indicate on your graph the coordinates of the turning
points and the intercepts with the axes.
B3 Points E and W are two variable points on ' and are on the same horizontal line.
e hisatangentto f' at E.
e gisatangentto f' at W.
. i and g intersectat Dia ; b).
8.3.1 Write down the value of a.
832 Determine the value(s) of b for which & and g will no longer be
tangents to  f .
Copyright reserved Please turm over
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QUESTION 9
Given f(x)=x".
Determine the minimum distance between the point (10 ;2) and a point on /. 8]
QUESTION 10
10.1 A, B and C are three events. The probabilities of these events {or any combination

of them) occurring is given in the Venn-diagram below

10.1.1 If it is given that the probability that at least one of the events will occur is
0,893, calculate the value of:

(a) ¥, the probability that none of the events will occur. (1)
(b) x, the probability that all three events will occur. (1)
10.1.2 Determine the probability that at least two of the events will take place. (2)
10.1.3 Areevents B and C independent? Justify vour answer. (5)
10.2 A four-digit code is required to open a combination lock. The code must be
even-numbered and may not contain the digits 0 or 1. Digits may not be repeated.
10.2.1 How many possible 4-digit combinations are there to open the lock? (3)
10.2.2 Calculate the probability that you will open the lock at the first attempt if
it is given that the code is greatgr than 5 000 and the third digit is 2. (3)
(17}

TOTAL: 150
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QUESTIONL/VR44G 1

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

111 (Bx—6)x+2)=0 V=2

x=2 or x=-2 vix==2 (2)
112 2x? —6x+1=0

_ —bx+b* —dac
2a
&6+ .J[' —6) — 4(23(1D v correct substitution into
x = - 2'(2} correct formula
v 282

x=282 or x=0]18 v 0.18 3)
113 x'—90=x

T —x—O00 =0 v+ standard form

(x+x—10) =0

cv: x=—0 or x=10 " critical values

N\ |
-9 0

x<—9 or x=10 ¥ x = —9 or x>10

OR/OF )

(—oo.—9) or (10;c)
Copyvright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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1.1.4 x—Tlx =-12
x+12=7x v isolating the root
(x +12_]2 = [?EF v squaring both sides
a0+ 24x + 144 = 49x
xt —25x+144=0 v standard form
(x—16)(x—9) =0
x=160or x=9 v both answers (4)
OR/OF OR/OF
x—TJx+12=0 " standard form
(Vx=3JVx—4)=0 or let Jx=k v factors
v'r;=3c:r \J'I';=4- v";ans“refs
x=9 or x=16 + both answers forx (4
1.2 2x—y=2
y=2x-2 .. (1) v eql
=4 (2)
(1) in (2):
x2x—2)=4 +" zubstitution
Iyl —Dr— A =0 + standard form
—x—2=0
(r—2W(x+1) =0
x=2 or x=-1 ¥ x-values
=2 v=—4 v y-values 3)

Copyright reserved/ Kopiereg voorbehou
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OR/OF OR/OF
2x—wv=2
_1 1 1
x= E;L— +1 (1) v eql
=4 ... (23
(1) in (2):
- \
.}’L_ y+1i=4 +" substitution
A
iy a-0
5 » F = + standard form

¥ +2y—8=0
Q+Hy-=0

y=—4 or y=2 " yvalues

x=—1 x=2 v x-values (3)
OR/OF OR/OF
2x—y=2 (17

4
WV == ... 2 .,,r"
Y=< {2) eq 2
() (1):
Ex—i=2. +" substitution

x

2% —2x—4=0
*—x—2=0

v standard form

(x=2)(x+1 =0

x=2 or x=-1 v x-values
=2 y=—4 v y-values (3)
Copvright reserved/ Kopiereg veorbehou Please twn over/Blaal om assebliaf’
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OR/OF
2x—y=2 (1)
:<:=i ......... 2
M
(2in (1)
4
2[— —y=2
LY
B—1?—2v=0

12 4+2v—8=0
+D(—-2)=0

y=—4 or y=2

OR/OF

v eq2

+" substitution

" standard form

" y-values

x=-—1 x=2 ¥ x-values (3)
13 o o5R 5?i+1 T 5?i+2 =2 5" _5']_51 _'_5)\:_51 W exp law
=5"(2—-5+25)
= 57(22) v commeon factor
2{ 5" 1}] v answer/explanation (3)
OR/OF
Any integer multiplied by an even number will be
even
3_1'+1
1.4 = /967
32
3y x 37t x
—=(96)2 v S =(96)2
2
S I e % % . EL
327 =213 v 3¥lo-F 277 3%
_ 5x
—_5 = —
2
x=-2 v x=-2
r+l=2
2
G —|—]_ = __2
2
~y=—2 v y=-2 (4)
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OR/OF
¥4l
332 :_@
(2] (s
e

32_‘|.=+2_ 2—10 — 251_31

—10=5x

r=-2
2y+2=-2

y=—"2

OR/OF

.”335—1

v |‘~. b2 ] =(Joor)

o 32y+2_2—1l'.] — 251’_33&

v y=-2 &

[25]

Copvright reserved/ Kopiereg veorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please twn over/Blaai om assebliaf




2024 IGNITE_FUNZA EDUSOL

Mathematics P 1/ Wiskunde FJ

QUESTION 2/FRAA4AG 2

MATHENATICS

-

MWEC/NES — Marking Guidelines/Nasienriglyne

DEBE NMNovember 2022

211 a=14
T, =14r" =448 v T, =14+ = 448
F =32 Answer only: full marks
Sr=2 =2 (2)
212 T, =142y
v" substitution into correct
14(2° —1 iy
5, = 14@ - formula
2-1
5, =882 ¥ .5, =882
114 674 — 882 =113 792
113792 = 896[2"’ —1_]
128 =2" v 128=2"
n=7 v 7 ()
OR/OF OR/OF
S, = al*" —1)
r—1
4r2R — v itution i
114 674 = 14¢ 1) ;ubsntutmn into correct
21 ormula
8191=2" -1
2" —g192 v 2T =8192
n=Ilog, 8192
n=13 v =13
~. 7 more terms must be added to the first 6 terms. v 7 (4)
213 o OR 448 =14 vr=1
2 2
1
==
2
s =-1
1—#
5 = 448 +" substitution
= 1
1—=
2
&_ =896 ¥ answer (37

Copvright reserved/ Kopiereg veorbehou
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x N
p-[}3 5,-' 6
1
Tl=l 1,13 v T ==
6 ‘3 6 6 6
301 1
dz———z_ ‘__,
6 6 3 d
E_E {lj—l—{n—l{lﬁ] ¥ substitution
6 217l6 L3
121 1 1 1
—— =#-+-n——
3 3 3 3
121 1 ,
et
3 3
121=#?
a=11 v’ value of n
- E=10 v value of & (3)
OR/OF OR/OF
& N
=13 6 ) 6
1 1
i v" —_——
1 1
n=k+l v n=k+1
S, =Z[a+1
o= Z2fa+1]
121 kE+1J1 1 1]
— = —+—k+=
6 2 16 3 6
21 _krfl, 1]
6 2 13 3
121 k+1[k+1
& 2| 3
121 (k+1)°
6 6 o121 (e+D)?
kE+1=+4121 & 6
?;11;“ v value of k (5)
[14]
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3l 3a+b=7 v 3a+b=7
3+5=7 v 3I+b=7 (2
b=4
OR/OF OR/OF
T,-T=7 v L,-T,=7
44+26+9—(1+6+9)=7 v substitution 2
b=4
32 T, =n" +4n+9
Toy =(60)° +4(60)+9 ¥ substitution
— 3849 | Answer only: full marks v answer (2)
33 14 :21:30:41;
First difference: 7 ;9 ;11 ; ... v first difference
Commeon 2™ difference: 2 v 2
T,=2p+5 | An=wer only: full marks v 2p+5 3)
OR/OF OR/OF
First difference: 7 ;9 ;11 7 __. v first difference
T, =a+in—1)d
T,=7+(p-1)2) v 2
T,=2p+5 v 2p+5 3
34 157T=2p+5 v 157 =2p+5
p=76 v p=T6
. Between 7., and T7- v T, and T, (3)
OR/OF OR/OF
I.,—T =157 v T —T =157
(m+1 +dHn+D+9— (' +4n+ 9 =157
nt+2n+l+dn+4+9—nt —4n—9=157
2n =152
n=T6 v =76
. Between T2, and T.- v T, and T, 3)
[10]
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411 p=—1 and g=2 v p=—1 v g=2 (2)
412 1 _
:+2_0 v =10
—2x+2=1
1
x=—
2
.
2 ), arnswer (2)
1
413 I:E—3 v 3
—5 v —5
=— | Answer only: full marks | X == (2)
414 v=x-+t¢ vsubst (1 ; 2)
2=14+¢
f = vir=1 2)
- 1
4.1.5 _zgx—l |ﬁnsweronly:ﬁ_1]1matks |
1 (L+2:_*ID
—+220 -1
x—1 1
v x ==
. 2
xi; or x>1 v ox=>1 3)
OR/OF
xe[—:ﬂ;l} or (1;m)
2
421 yv=-5 v answer (1)
422 _—b (=B
=2 = v x=2
2a 2D *
F(2H)=2—4(2)-5=-9 vy=—29 2
-D2:-9)
OFR/OF OFRS/OF
Fi(x)=2x—-4
2x—4=0
x=2 Vix=2
F(2)=22—42)-5=-9 vy=—9 2
-D2:-9)
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423 — v —
—9=a(@)* -5 v substitution of (2 ; — 9)
—4=4a
a=-—1 va=-1
3
Sglx)=—2% -3 @
424 yveE(—;—5) OR v=-5;yv€ v answer (1)
425 k=—9 v—9
v k<—9 )
[20]
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QUESTION 5/FRAAG S

51 Efx)i=2x+6
y=6 vy=6 =
52 v =2x+6
— s v swop x and y
x=2v+6 Answer only: Full marks
N S v equation 2)
~ 79
53 .
’ %x—?r =2x+6 ¥ equating
x—6=4x+12
3x=—18 V= -6
x=-—08
v o= —
Al—6;—8) * © ©
OR/OF OR/OF
2x+6=x v equating
x=—6 v yx= —8
y——6 vy=—6 (3)
5.4 AB=./(6)" +(12)° + substitution
— J180 = 6./5 =13.42 v answer (2)
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BC=+6"+6" =72 =62

AB =AC =./180
TR
1 k= (/180)° —| N2 |
. 2 A
=162 =92

area of AABC = %BCX&

=%>{J?2><-.|ﬁ 62 = 54 units®

symmetry of g and g~!

OR/OF
tanBDC =2

-

SBDC =63.,43°

tanDEA = L
2

~DCEA =2657°

~.DAC = 36.86° (ext angle triangle)

Area of AABC = %{-Jl 80 )(~/180 )sin36,86°
=53.99 units”
OR/OF

Area of AABC = Area of ABDC + Area of AADC

= %DC.BO + % DC height

v BC
v AB = AC /midpoint (3 ; 3)

v Lh (A)

+ zubstitution

v answer (A) ()
OR/OF

v BDC = 63,43°

v DAC = 36.86°

v AC = J180
+" zubstitution into the
correct formula

v answer (A) ()

OR/OF
v Areas (ABDC+AADC)

v %DC.BO

1 1
=5[_9J{6J+E{9H5} V’%DC.};@ingr
= 54 units? v substitution
v answer (A) (3)
[13]
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6.1 A=PA+D)"
- 5
13 459 =12 000| 1+i) V'8
L. 400 + subst into correct
I m P formula
[1+— | =1121..
400
mr
1+ —=5/1121.. s
400 i ¥1+m—s 1.121..
20,0144
400
Som=5_78% v 578 %
4
62 i |1+ ;_j“ —1|
i
0,075
12 o
1000 [1+'D’D?5) -1 12
- 12 v 12
- 0,073
12
=R12 42122 ¥ answer
He won't be able to buy the computer because v conclusion
R13 000 —R12 421 22=R578,78 4
OR/OF
He won't be able to buy the computer because
R12 42122 =R13 000
631 Loan amount = §5% = R250 000
=R212 300 v answer (1)
OR/OF OR/OF
Loan amount = R250 000 — (15% = R250 000)
=R212 500 ¥ answer (1)
6.3.2 C013Y _ 0137
A=2l2500|1+ = | VA=212390[1+ - |
1N = 12 A
A =224 26253 ¥ answer
b x[l—L1_+f)-"ﬂ
i
ra )
x|:1—| 1+—Di;3)‘f" |}  ubstitation
o \ ¥, substitution into
224 262.53 = 0.13 correct formula
12 ¥ — 67
Sx=R4724.96 ¥ answer (3
[14]
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71 Flx)=x"+x
P (x]zhm Flx+h)— Flx)
r—=0 h
i "(x]:]_jrn":I-Fh)2 + x4+ —(x? +x) + substitution into
R0 h the formula
) 2,9 2 L o t ]
Fx)=1im =" xh+h™+x+h—x" —x xt+2xh+h +x+h
s E
.. 2xh+h*+h
B S — v 2xh+k +h
=L}n7}1{2x+}!+1} + commeon factor
i) h
L x)=2x+1 + answer (3)
OFR/OF OR/OF
Flxl=x"+x
Fle+h)=C+m)? +(c+h) =x +2xh+ R +x+h v Xt +2xh+ b +x+h
Flx+h)— flx)=x*+2xh+ k> +x+h—x" —x
=2xh+h +h v 2xh+ 0 +h
: + k)= £
f'[x_]:]_.imf{x )= flx)
R0 h
L 2xh+ i+ h + substitution into
= lim I the formula
=]_1'nl—h{2x+h+1) + commeon factor
i) h
. f |:_JC |=2x+1 B — (5)
72 Flx)=2x —3x" +8x v 10x*
F(x)=10x" —12x° +8 v —12x°
V'3 (3)
73 glx)=ax +3x +bx+c v g (x)=3ax’ +6x+b
g (x)=3ax’ +6x+b v
g(x)=6ax+6 g (1) = 6a(-1)+6=0
g’ (- =6a(—-1)+6=0 va=1
Sa=1
For concave up g’ (x) =0
Ox+6=0 o= _1 (€Y)
x=—1
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OR/OF

OR/OF

x=—1

Since g is concave up

Min gradient at (— 1 ; — 7) implies:

at x=—1 - point of inflection
and g will be positive cubic
hence a= 10

Since g is concave up

x=—1

—1: )

Sitice g 1s concave up
x=—1

OR/OF

OR/OF

x=—1

Answer only: i

Sitice g 1s coticave up

Min gradient at (— 1 ; — 7) implies:

at x=—1 - point of inflection
and g will be positive cubic
hence a=0

Since g1s concave up

x>=—1

—1:

Since g is concave up
x=—1
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OR/OF

Min gradient at (— 1 ; — 7) mnplies:
at x=— 1 - point of inflection
and g will be positive cubic
hence a =0

\/

Since g 1s concave up
x=—1

OR/OF

OR/OF

+ point of inflection
v a=10

v x> —1 (4)

OR/OF

+ + pos graph

_ ) (—1: v + point of inflection
Since g is concave up T
x=—1 Since g is concave up
x=—1 v 1 )
Answer only: l
4
[12]
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QUESTION S8/FRAA4G 8

21 Filx)=no +rmx+k

. " 17
Filx)= m| x+§ |[x—1_]
. J

1= m(ﬂ+l}[ﬂ—l}
. 3

1 =—lm
3
Som=-—3
1\
F E:x]z—E(x+§ (x—1)

vy

f I[x_]=—3| x’ —%x—lj

3 3
Filx)==3x"+2x+1
=2
k=1
OR/OF
k=1

D=m+n+1 and

m+n=—1 (1)
m—3n=-—9 (23

(1) —(2)
4 =28
=2
m+2=-—1

Sm=-3

lm—lrz+1=1}
9 3

+ substitution of [—% : U]
and {1 ; 0)
v substitution of (0 ; 1)

v =3

OR/OF
v =1

v im+n=-—1
v m—3n=—9

v 4y =8
/}’3:2

v om =—3 (6)

821 flx)=—x +x" +x+2

rd
A=
L 3 27
1 49"
3727
rl)=3
T P{1:3)

o
T_P| -
b

+ x-coordinates of the TP

s 3
/T_P|_l;£1
. 3 27)

v T.P1:3) (3)
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£2.2 Flx)=—x+x>+x+2
—x +_Ja:2 +x+2=0
[_x—Z,'I[— x? —x—l_]:'D
x =2 or no solution

(1:3)

——;1=51|

b

v one x-intercept
+ two turning points
v y-intercept

+" shape: neg cubic

)
8.3.1 1,
a=—
2
1
=§ v answer (1)
OR/OF OR/OF
Fix)=—3x+2x+1
| x)=—06x+2
Fflla)=—6a+2=0
—ba=-2
1
a= 3 + answer (1)
8§32 b= 4 units '/2
3 3
4
v b — 2
3 (2)
[17]
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QUESTIONYVRAAG 9

____________

9.1 Any point on f : {x;xﬂ}

distance =/ (x —10)* + (x* — 2

—x* —3x? —20x+104

For min distance
9 (x* _3x?—20x+104)=0
. )

4 —6x—=20=0
(x—2)(4x? +8x+10)=0

= —20x+100+ x* —4x? + 4

vl x?)
+" substitution

+ simplification

v answer

v 4x' —6x—20

v dertvative = 0

2 4 =x—10
2% —3x—10=0

x=2

y=(2)" =4
- AB = .\f(2-10)* +(4-2)*
=2.f17 =8.25

A=8" —44)(10)=-96 .. noroots
X = .2. 1/x = 2
d=+/2" —3(2)? —20(2) +104 = 24/17 =8.25 v'answer (A) (8)
(x:x)A
9.2 mﬂz.}"z_.}i =x2—2 *”mﬁ
X, — X x—10
i __x —10 v x—10
.- %g xl 2 mmg = 7 2
S x)=2x v f(x)=2x
—-10
L 2x=— x2 + equating
x =2

" standard form
Vx=2

+ substitute into distance

v answer (A) (8

[8]
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A [

¥

EXAM—MATE

101.1(a) |»=1—-0893=0.107 (0.11) v y=1-02893
(1)
10.1.1(b) | x=0893 — 0,733 ¥ x=001893—0,733
=016 (1)
1012 Piat least 2 events) = 0.1 + 0,15+ 0,16 + 0.2 ¥ values
=061 v ;
i Answer only: Full Marks amswer )
1013 P(B)=0.643 + P(B)=0,643
P(C) =056 ¥ P(C) =036
P(B and C)= 036 + P(B and C) =0_36
P(B)=P(C)= 0,643 = 0.56=0,36 v P(B) = P(C) =036
2. P(B and C) =P(B) = P{C) v independent because
2B and C are independent P(B and C) =P(B) = P{C)
(&)
10.2.1 TxBxS5xd =840 v A T
v TxBx5x4 =840
3)
1022 start with 5_ 7_ 9 or start with & or start with 8 v (3x5x1x3)=45
(3x5x1x3)+(1=x5x1=2)+ (1= 5=1x2) v (1x5%1x2)=10
=45+10+10 v (1x5x1x2)=10
=65 VB3
635 13 v answer
=——=—=0.08
840 168 (&)
OR/OF OR/OF
ends in 4 or ends 1n 6 or ends 1in & v [5xSx1xl)=25
(5x5x1xl)+(4=5x1=x1)+(4x5=x1=1) v (4x5x1x1) =20
=25+204+20 v [4x5x1x]l)=20
=63 ¥ a5
65 13 v answer
=——=—=0.08
840 16§ (5)
[17]
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QUESTION 1
1.1 Solve for x:
1.1.1 xP+x=12=0
1.1.2 3x* —2x =6 (answers correct to TWO decimal places)
1.1.3 V2x+1 =x-1
1.1.4 x*=3>2x
1.2 Solve for x and y simultancously:
x4+2=2y and l+l=1
x ¥y
1.3 Given: 2™ +2™ =3""? —3" where m and n are integers.
Determine the value of m + n.
Copyright reserved Please turn over
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4)

(4)
(4)

(3)
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QUESTION 2

2.1 Given the arithmetic series: 7+ 12+ 17 + ...
2.1.1 Determine the value of T, 3)
2.1.2 Calculate S,, @)
2.1.3 Calculate the value of n for which T, =517 (3)

2.2 The following information is given about a quadratic number pattern:

T,=3,7T,-T,=9 and T,-T, =2I

2.2.1 Show that 7;=111 (2)
222 Show that the general term of the quadratic pattern is 7, = 6n° —9n+6 (3)
223 Show that the pattern is increasing forall ne N. (3)
[16]
QUESTION 3
3.1 Given the geometric series: 3+6+12+... to n terms.
3.1.1 Write down the general term of this series. (1)
£ 3
3.1.2 Calculate the value of & such that: 25{2}*‘ =98 301 )
=1
32 A geometric sequence and an arithmetic sequence have the same first tenm.

. .1
e The common ratio of the geometric sequence is 3

s The common difference of the arithmetic sequence is 3
e The sum of 22 terms of the arithmetic sequence is 734 more than the sum to
infinity of the geometric sequence.

Calculate the value of the first term. (5)
[10]
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QUESTION 4

Sketched below is the graph of f(x)=2* -4 for xe[-2;4).
A and B are respectively the y- and x-intercepts of f.

¥

B S
4.1 Write down the equation of the asymptote of f.
42 Determine the coordinates of B.
4.3 Determine the equation of k, a straight line passing through A and B in the form
x)=...
4.4 Calculate the vertical distance between & and f at x=1
45 Write down the equation of g if it is given that g(x)= f(x)+4
4.6 Write down the domain of g'.
4.7 Write down the equation of g~ in the form y= ...
Copyright reserved Please tum over
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QUESTIONSS
The graphs of f(x)= —%(x ~1)?+8 and g{x)= < are drawn below. A point of intersection
x

of f and g is B, the turning point of 7. The graph f has x-intercepts at (=3 :0) and (5;0)
and a y-intercept at C.

e
C
g
-3 O 5 X
F
5.1 Write down the coordinates of the turning point of f.
P/ Calculate the coordinates of C.
53 Calculate the value of d
54 Write down the range of g.
5.5 For which values of x will f(x).g(x)<0?
5.6 Calculate the values of k so that A(x) =— 2x + k will not intersect the graph of g.
5.7 h is a tangent to g at R, a point in the first quadrant. Calculate ¢ such that
y= f(x)+t intersects g at R.
Copyright reserved Please turn over
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QUESTION 6
6.1 Patrick deposited an amount of R18 500 into an account earning r% interest p.a.,

compounded monthly. After 6 months, his balance was R19 319,48.

6.1.1 Calculate the value of r. 3)
6.1.2 Calculate the effective interest rate. (2)
6.2 Kuda bought a laptop for R10 000 on 31 January 2019. He will replace it with a new
one in 5 years' time on 31 January 2024.
6.2.1 The value of the old laptop depreciates annually at a rate of 20% p.a.
according to the straight-line method. After how many years will the
laptop have a value of R0? 2)
6.2.2 Kuda will buy a laptop that costs R20 000. In order to cover the cost

price, he made his first monthly deposit into a savings account on
28 February 2019. He will make his 60" monthly deposit on
31 January 2024. The savings account pays interest at 8,7% p.a,
compounded monthly. Calculate Kuda's monthly deposit into this
account. 4)

6.3 Tino wins a jackpot of R1 600 000. He invests all of his winnings in a fund that earns
interest of 11,2% p.a., compounded monthly. He withdraws R20 000 from the fund at
the end of each month. His first withdrawal is exactly 1 month after his initial
investment. How many withdrawals of R20 000 will Tino be able to make from this
fund? ()
[16]

QUESTION 7

7.1 Determine f '(x) from first principles if f(x)=—4x’ &)
7.2 Determine:
7.2.1 ') if f(x)=2x*-3x 2)
722 D, (74" +2x7%) ®)
7.3 For which values of x will the tangent to f(x) = —2x” +8x have a positive gradient? ﬁ:)”
Copyright reserved Please turm over
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QUESTION 8

Given: f(x)=-x'+6x -9x+4=(x-1)"(—x+4)

8.1 Determine the coordinates of the turming points of f.

8.2 Draw a sketch graph of f. Clearly label all the intercepts with the axes and any
turning points.

8.3 Use the graph to determine the value(s) of k for which —x” + 6x —9x+4=k will
have three real and unequal roots.

8.4 The line g{x)=ax + b is the tangent to f at the point of inflection of f. Determine
the equation of g.

8.5 Calculate the value of @, the acute angle formed between g and the x-axis in the
first quadrant.

QUESTION 9

The diagram below represents a printed poster. Rectangle ABCD is the part on which the text
is printed. This shaded area ABCD is 432 cm? and AD =xcm. ABCD is 4 cm from the left
and right edges of the page and 3 cm from the top and bottom of the page.

9.1 Show that the total area of the page is given by:
A(x) = IA + 6x + 480
9.2 Determine the value of x such that the total area of the page is a minimum.
Copyright reserved Please turn over
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QUESTION 10

10.1 A and B are independent events. P(A) = % and P(B) =

W

Determine:
10.1.1 P(A and B)
10.1.2 P(at least ONE event occurs)
10.2 The probability that it will snow on the Drakensberg Mountains in June is 5%.
e When it snows on the mountains, the probability that the minimum temperature in
Central South Africa will drop below 0 °C is 72%.
e If it does not snow on the mountains, the probability that the minimum

temperature in Central South Africa will drop below 0 °C is 35%.

10.2.1 Represent the given information on a tree diagram. Clearly indicate the
probabilities associated with EACH branch.

10.2.2 Calculate the probability that the temperature in Central South Africa will
NOT drop below 0 °C in June 2024.

103 Ten leamners stand randomly in a line, one behind the other.
10.3.1 In how many different ways can the ten learners stand in the line?

10.3.2 Calculate the probability that there will be 5 learners between the 2
youngest learners in the line.

TOTAL:
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If a candidate answers a question TWICE. onlv mark the FIRST attempt.
Consistent Accuracy applies in all aspects of the marking memorandum.

EERSTE poging.

- Folgehoue aldnuraatheid is DEURGAANS op ALLE aspelde van die

Wemovandum van toepassing.

QUESTION 1/'VR44G 1

Indien m hkandidaat 'mn vraag TWEE keer beartwoord, merk slegs die

EXAM—MATE

1.1.1

X +x—12=0
(x—3x+4)=0

+ factors/formula

x2—2x—3=0
[x—3)x+1)=0
CWVsrx=—1.:x=3

r 3

N\ |
[

x=<—1or x=3

v=3 or x——4 v answer
v answer (3

1.12 3xT —2x=6

3x —2x—-6=0 o standard form

, 3 : : +" substitution into

‘= 2+ \'Il‘-_ 2) —43)— 6) correct formula

) 2(3) v answer

*x=179 or x=-112 ¥ answer )
1.1.3 M2x+1 =x-1

2x+1=(x—1) + squaring both sides

2x+1=x"—2x+1

x? —dx=0 v standard form

dx—4)=0

x=0or x=4 " both x-values

x=0or x=4 v valid answer 4
1.1.4 x* —2x>3

+ standard form

+ critical values/factors

v v answer (4
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1.2

2v—2 ¥
y+2y—2=23" -2y
2y —5y+2=0

2y =D y—-2)=0

2 J—
x+2
x+2+2x=xT+2x
xt—x—2=0
(x+1x—2)=0
x=—1 or x=2
1

¥=— or

T2

1

1
x

_}:22

(1)

(&)

(1)

(&)

Vx=2y—2

+ substitution

+ standard form

v vvalues

v x-values (3)

OR/OF

+ substitution

+ standard form
+ x-values

v vvalues (5)
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13

27 42" =37 3"
2"2+1)=3"3* -1
2™(3) =3%(8)
2™(3=3"(2H
Som=3and =1
mtnrn=4

OR/OF

gm+l 4 gm _ gqe+el  gn
2"2+1)=3"3* -1
2™(3) =3%(8)
2™(3)=3"(2%")

2m—3 — 3n—1

+" factors

v 2™(3) =3"(2°) (same

bases)
v m=3 and n=1
v mi+n=4 (4)
OFR/OF
+ factors

v 2™(3) =3"(2°) (same

bases)

Onlyvtrueifm—3=0andn—-1=20 v m—3=0and n—1=10
Somtrn=4 vimtn=4 52
[24]

Copvright reserved/ Kopiereg veorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please twn over/Blaal om assebliaf’

____________




2024 IGNITE_FUNZA EDUSOL

Mathematics P11/ Wiskunde FJ

MATHENATICS

3

EXAM—MATE

DEE MNowvember 2023

WEC/NES — Marking Guidelines/MNasienrighmne

QUESTION 2/VRAAG 2

S, =§[2a-l—(n—l]d]

Sgy = %[2 %7 +(91-1)5)]

S, =21112

OR/OF

S, =2(a+1)
2

S = %[?—kil-i?}

211 TH12+17+
T =a+(n—1)d vd=75
Ty =7 +(91-1)5) + zubstitution into correct
Toy =457 fﬁfmnﬂllf )
OR/OF OR/OF
d=35 vd=23
Ty =3n+2 + substitution 7 = 91
T =509 +2
Ty =457 v answer (3)
212

+ substitution into correct

formula
+ answer )

OR/OF

+ substitution into correct
formula

ST =34+9+21+33+45=111

OR/OF

2a=12

a==o

I(6)+b=9

b=-9

6—9+c=3

T.=6(5)7 —9(5+6=111

S, =21112 v answer @)
213 T, =7+(n—1)5) + substitution into correct
Sn+2 =517 formula
51 =515 v equate
=103 v answer (3)
221 T,=3:7,-7,=9 andT, T, =21
3 12 33 66 111
NS NN NS
9 21 33 45
\;; :;/I 12 +" constant second diff = 12

+ first differences : 33 and
45
2)
OR/OF

+" constant second diff = 12

+ substitute 5 (2)
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222 2a=12 v 2a=12
a==6
E)+H=9 or Sx6+b=21 v 3(6)+b=9/5x6+b=21
b=-9
6—9+c=3 v 6—9+c=3 (37
c=6
T, =6n"—9n+6
223 T, =12n-9=0 VT, =12n-9
rz::»-i v”n}i
4
. T, is increasing for n = N + increasing for 7 & WV
3
OR/OF OR/OF
b _ a2 _ 9
1 =2
4 4
sminatn=1for ne N
. T, is increasing for n € N v’ increasing for n € N
(3)
[16]
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m-1

Sn =" [2a+21(3)]
S,, = 22a+ 693

- 22a+ 693 = 3?“+ 734

44 +1386 =3a +1468
41a =82

a=72

3.1.1 T, =ar
T, =302 v T, =302)" (1)
312 X
Zi_zﬂ =98 301
p=l 2
£ 3
T o2F=3+6+12+__ )
P12 v expansion
n=k
3{2}*—1| vn=k
=098 301 o
2-1 + substitution into correct
(2)F =32 768 formula
2F =215 OR/OF k =log, 32 768
k=15 vi=15 (4)
32 22

+" substitution into S,
v 58, =220+ 693

+ substitution into §_

v 8, =5_+734

+ answer (3)

[10]
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41 yv=—4 v y=—4 (1)
4.2 x —intercept: 0=2" —4 vy=0
4=2"
x=2 vx=2 (2)
S-B(2:0)
43 y=2"-4--3 vy=—3
A0 -3
y=mx+c
3 + gradient
==
oy 3
klx) = Ex -3 v’equation (33
— Mg el
4.4 K1)=>(1)-3="32 (1)
2 2
fM=2"-4=—2 VAR ==-2
3 1
Vertical distance = _E —(—2)= Emﬁts + answer (3)
4.5 glx)= flx)+4
glx)=2" : xs[-2:4) v glx)=27 (1)
4.6 1 ™
FEangeof g: v e 5;16|
) 1
Domain of g™ :x € E 216 | orlof %ix{lﬁ vivxe [; = 15] @)
4.7 goyp=2"
gl ox=2% v swop x and v
. 1 3
£ I{X}=lﬂglx= x E|:1;15 | v equation
’ @)
[14]

Copvright reserved/ Kopierag veorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please turn over/Blaai om assebliaf

____________




2024 IGNITE_FUNZA EDUSOL

Mathematics P 1/ Wiskunde FJ

QUESTION 5/FRAAG S

9
MWEC/NES — Marking Guidelines/Nasienriglyne

EXAM—MATE

DEBE NMNovember 2023

51 (1:8) vx=1+vy=8 (2)
52 1 2
y=——(0—1)" +8 vx=0
2
T2 " answer (2)
Co1sT
clo.—=
\_ 2
53 o_d
1 v substitution (1 ;8) (1)
~d=8
54 yvER =0 v v=0 (1)
5.5 —3<x<0 or x=5 Vv —3=x=<0
OR/OF vxz5 -
xs[-3; O[5 o)
56 —2x+k=§ f—2x+k=§
x x
—2x' +kx—8=0 v standard form
A= Uc:}l —4(—2)—8) + substitution into A
k' —64<0 VA<Oor A=0
CV:k=8 . k=-8
; = ; v inequality
- 8<k<8 oriof ke(—8:8)
(3)
OR/OF OR/OF
g (x)=h(x)
8 _ 4 o2 o
—
—8=—2x"
x==x2 v x-values
y==x4 B2 A and A—2; —4) v y-values
For tangents
Axy=—"2x+k or Rix)=—2x+k
4=-2)+k —4=-2(-2)+k
k=8 E=-8
; . v inequality
. —B<=k<8 orfof ke(—8.8) (5)

Copvright reserved/ Kopiereg veorbehou

KEEP WORKING HARD, YOU WILL BE GREATFUL FOR YOUR EFFORT AT THE END.

Please twn over/Blaai om assebliaf

____________




2024 IGNITE_FUNZA EDUSOL

Mathematics P11/ Wiskunde FJ

MATHENATICS

10

EXAM—MATE

DEE MNowvember 2023

WEC/NES — Marking Guidelines/MNasienrighmne

5.7 Alx)=-—2x+8
—2.&5—!—3:E
x
—2x* +8x=8
—2x* +8x—8=0
x" —4x+4=0
(x—2)" =0
Sx=2 V=2
r@=2 v 5@
R(2y=4 v R(2)
FRNEERAp
2
f:_l + answer
2 C)]
OR/OF OR/OF
Fo=2 vx=2
Tangent point of contact (2 ; 4) i@
1 2
S =—=2-1) +8+2
2( ) v w2
4=,
2
7
-'f=_§ v answer
(4
OR/OF OR/OF
g(x)=8x""
g (x)=—8x"
—2=—8x"
1 1
4 x?
JJ:E:-q-
2
R(2:4)
y=—1(x—1)2+3+z
f v h(2)
4=_£(2—1)1+3+f v A2)
7
f——E v answer 4)
[18]
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QUESTION 6/FRAAG 6

1600 000 =

B
20000[1—| 1+
S

6.1.1 A=P(1+i)
- ]
19319,48:18599|1+L] Yn=6
. 1200 v+ substitution into correct
™) formula
f1+ T |=¢/1.04429_.
" 1200,
= 0.00725...
1200
r =8,7% v answer (3)
612 ; g7 ¢ + substitution into correct
1+_=(1+—’ ] formula
100 1200
= 9.06% v answer (2)
6.2.1 A=P(1—in)
0 =10 000(1—0.2n) + substitution into correct
n=>5 T formula
B v answer (2)
622 o x|[1+i::lﬂ —1|
i
- &0 R
o (142 ] -1 v
L 1200 v n
20000 = 87 + substitution into correct
— formula
1200
x=R267.26 + answer
4
6.3 P=x1—[l_+f}_"|
I 'V’.j-

o01127"
)

= M

_ - =
56 _y_(14+9112)
75 2

1

0112

12

+ substitution into correct
formula

-~
01127 19
L1123 19
N 12 75
—n=1Io [E} + correct use of logs
(75
—n=-—147_80 v —n=-—147_820
Tino will make 147 withdrawals of R20 000 v =147
(&),
[16]
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QUESTION T/VRAAGT

71 . flx+hR)— flx)
S (x)=lim -
2 2
Fx)=lin —Hx+ ) - (- 4x ;I v substitution into correct
i N h . . formula
P h
2
£ x) 8xh — 4k + simplification
h
- h(_ 8x—4h) + common factor
f {xj h—}ﬂ h
S (x)=lim(—8x —4h)
Flx)=—-8x v answer 2)
OR/OF ORSOF
Flx+h) =—4x+h)7 =—4x" —8xh—4k’ ¥ flxti) = —4x” —8xh —4h°
Flx+h) — f(x)=—4x" —8xh—4h" —(—4x")
=—8xh —4h" e
v simplification
P {x}— f{x:—i—h] Flx)
ce v .. —8Bxh— 4.3:2 v substitution into correct
o lx)= ﬁf formula
ceon e dil—8x—4h)
S x)= ],fﬂ% —n v commeon factor
Fix)= ]?_;11_“1}[_— Bx—4k)
(x)=—8x + answer (3)
1.2.1 Flx)=2x" —3x v 6x”
Flx)=6x* =3 v—3 (2
722 D73/ +2x7|
DI[?_x? +2x_5:| .
14 -1 s v derivative with rational exp
=5  —10x —10x7 3)
73 —6x* +8>0
xt ==
2
. 2 2 v CVs: x=t——
CVsg: x=——— or x =— . +
BT V3
Positive for : — T % v v answer (3
[13]
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81 Flx)=—-3x>+12x—-9 v
3¢ 412 —0—0 Fi)y=—3x"+12x—-9
A v =
x!—4x+3=0 S (x)=0
(x—3)(x—1D=0
x=3 or x=1 v both x-values
F3)=—3) +6(3)" -9(3)+4=4
Fi=—1)° +6(1)* —(1)+4=0 +" both y-values
- turning points are- (3 - 4) and (1 - 0) S
8.2 »7
\4 (3:4) v y-intercept
I .
+" both x-intercepts
5 I —= +" both turning points
v shape
4
83 O=k=<4 orfaf ke(0:4) v v I between v-values
of turning points  (2)
8.4 Fix)=—6x+12=0 v Uy =—6x+12
x=2 v £x)=0
Max at (22 2) v x-value
v y-value
Fl=3 v gradient at x-value
Ly—2=3(x-2) or 2=32)+c
g(x) =3x—4 g(x) =3x—4 v equation of tangent
(6)
OR/OF OR/OF
3+1
Point of inflection: x = —— -..r"-.-*’_3 +1
2
x=2 v x-value
Max at (2 ; 2) v y-value
S(2)=3 v gradient at x-value
v—2=3[x-2) or 2=312)+c
e(x)=3x—4 2(x) =3x—4 v equation of tangent (6)
85 tand = 3 v gradient of g
S8 =T157° v’ answer (2)
[13]
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QUESTION 9/FRA4AG 9

A— I
432 .
pes 432 6
X X
B
9.1 432 = xb
432 vp=B2
- b e — x
x

- 2 R -v'" 18
A =x+8) PLig 5232]

o 4 v| —+6]

I"L x
A[x)=432+6x+3456+480
X
3
A(x)=@+5x+43ﬂ
X
9.2 Alx) =3456x" + 6x + 480 v 3456x" +6x+480
. 3456 -
AG)=——7+6 vaAm=-2220,6
X
3 436 620
x
3456=6x"
Sx=+5T6 =24cm + answer
(3)

[6]
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'3
________ A - D I total area = 2(x+8)(3)+2[432){4) [432](;;)
4 A 4
432
il "~ .6
x
. S 4
B ' c T
' 3
- X+ 8 >
13 3.: ' ™
Al H
% D total a:ea_z(4}| B2 .6 |+(x)(ﬂ+6]
432 432 .
| D _ —+6
4 x 4 x
B \C
3 3
- X+ 8 -
3 *ip 432 432
A " R total area = 4(4)(3) + 2(x)(3) +| (x)+ 2[ ]{4)
_f
432
x
LA 4
B! i
i3 3
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10.1.1 | P(A and B) = P(A) = P(B)
1.3 1.3
3 4 3 4
_1 w1
4 4
(2)
1012 | P(A or B)=P(A) + P(B) — P(A and B)
1 3 1
Y + 1 4 + substitution
5
= s v answer
(2
OR/OF OR/OF
A B
P(A or B) = l+l+l=£ +" substitution
12 4 2 6
v answer
2
1021
B 0,72
< 0.05 + branch 1 with probabilities
0.28
Not B
< ot v branch 2 with probabilities
No S B 0.35
0.95 v branch 3 with probabilities
NotB 0.65
3)
1022 | P(NOT below 0°)
=P(5; NOT below 0% + P(INS ; NOT below 0°) + value of
=005=028+095 =065 P(S: NOT below 0%)
=06315 +" value of
P(INS ; NOT below 0%)
v answer
3)
1031 [ nS) =10 v 10! (1)
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EXAM—MATE

1032 4 Options;

2 =B =7 o f xd g =] =3 =2 =] = B0 640
B =2 =T = =3 xd =3 =x] =2 =1 =80 640
BT w2 x5 md x3 =] =] =1 =80 640
BT o =2 x5 md x3 =2 =] =1 = 80 640

Total number of possibilities = 322 560

v (2%81)

V'V 4(2 x 81) or 322 560

27
P(5 learners in between) = 322560 _ i_ v~ 322560 @)
101 45 n(S)
OR/OF OR/OF
2 =8 =T = f x5 =4 =] =3 =2 =1 v (2x8D)
4 possible starting positions
- ! —3272
@B =522 560 V'V 4(2 x 81) or 322 560
8(81) =322 560
27
P(5 learners in between) = 322 560 = i_ v 322 360
10 45 n(S)
(4
[15]
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