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PLEASE READ:

Dear Grade 12 Technical Mathematics learner

INTRODUCTION

Your final school exam result in Technical Mathematics is
extremely important. Good results in Technical Mathematics
will surely open doors for you that will influence the quality of
your future life. So, practice Technical Mathematics regularly,
not only before tests and exams. Always tell yourself that “I Can
Do TMAT!”.

REQUIRED RESOURCES

@® A Technical Mathematics textbook
@® Workbooks/ Revision Material

@ Past Examination Question Papers
@® Ascientific calculator, etc.

CONTENT CHECKLIST

Below is a checklist you should use to ensure that you have
covered the content for Grade 12 Technical Mathematics in
full:

Paper 1

Equations and inequalities

Quadratic equations and inequalities
Simultaneous equations

Exponents and Surds

Nature of Roots

Logarithms

Binary numbers

Complex Numbers

Functions and graphs

@ Linear, parabola; hyperbola;

@® exponential and circle/ semi-circle

® finding equation when critical points are given

@® horizontal and vertical translation and reflection
about the x and y axis.

® interpret functions and graphs

Finance, Growth and Decay

® Simple and compound interest

® Different periods of compounding

® Analysis of different Loan options

® Nominal and effective interest rates

® Depreciation (reducing balance and straight line)

Differential Calculus and Integration

Limits and average gradient

First principles and differentiation rules
Gradient at a point and tangents to curves
Polynomials (Remainder and Factor theorems)
Cubic functions

Applications (maxima and minima; rate of change
including Calculus of motion)

Definite and indefinite integrals

Paper 2

Analytical Geometry

Distance, midpoint, gradient, parallel and perpendicular
lines

Equation of a line, Co-linear points

Angle of inclination

Equation of a circle (centre at the origin only!)
Equation of a tangent to a circle

properties of geometric figures (triangles,
quadrilaterals, etc.)

Ellipse

Trigonometry
@® Trigonometric definitions, Special angles
® Reduction formulae
@ Identities and equations (simple Trig. equations)
@ Solution of triangles and problems in 2D and
3D (sine-, cosine-, area rules)
@® Trigonometric Functions and transformations

Euclidean geometry
Solving riders using properties of parallel lines, triangles and
quadrilaterals
Circle geometry — apply theorems with converses in solving
problems.
Ratio and proportion - apply the concept of:

@® Midpoint theorem

@® Proportionality

® Similarity

Mensuration
@ Convert units, square and cubic units
@® Volumes and Surface Areas of solids
® Area of irregular figures using the
@ Mid-ordinate rule

Circles, Angles and Angular Movement
Define Radian

Convert between degrees and radians
Central angles and arcs

Area of Sector

Height of segment

Angular velocity

Circumferential velocity

TIPS FOR SUCCESS:

Ensure that you are fully acquainted with

your calculator. It will save you time in the
examination. For instance, in converting radians to
degrees, finance, trigonometry, etc.

Attend school every day and any extra tuition offered to
you
Do Class and Homework every day.
Practice, Practice, Practice!

‘YES YOU CAN!’

ENJOY TECHNICAL MATHEMATICS... BECAUSE YOU CAN!
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ALGEBRA

2018 EXEMPLAR
QUESTION 1

1.1 Given: f(x)=x(x+2)

Solve for x ift

111 flx)=0 (2

112 f(x)=0 and then represent the solution on a mumber line. 4y
12 Solve for x of 51’1 =2+x (rounded off to TWO decimal places) 4)

13 Solve algebraically for m and { simultaneously if
m—t-1=0 and m’+t' =5 (6)

14 The two diagrams below represent a metal rod with an imtal length 1, which is then
stretched (elongated) to a length L, .

—L— | T |

The strain measure (£) 15 defined as the ratio of elongation with respect to the ongimal

length and 15 given by the formula:
_L,-1,
E= L
141 Express L, as the subject of the formula. 3)
142 Hence, or otherwise, calculate the value of L, if £=08 and
L,=18cm ()
143 Convert the value obtained m QUESTION 1.4.2 to a binary number. )
15 Wnte the simplified value of 12x0,00361 i scientific notabon without any
rounding. 2}
5]
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QUESTION 2

9-3p

21 Given: 4=
r+l

Determine the value{s) of p for which 4 will be:

211 Undefined (1)
212 Non-real ()
213 Rational (give only ONE integer) (1)
22 Determine the value of & for which the equation 1 —dx+(k-1)=0 will have
equal roots. (4)
5]
QUESTION 3

31 Simplify the following without the use of a calculator (show ALL steps):

jK Zn_l __"jn

311 — (3)

312 Jei+16 -0 )

313 log, 216 1og 0,001 (4

32 Solve for x: loglx—18)-logx=1 (4
33 Express the complex number E=3+~.|'r:"_rf m fngonometnic (pelar) form. (3)
34 Solve for x and y if x+yi=(3+%)(2-7i) (5
[24]
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NOV 2018
QUESTION 1
11 Solve for x
1.1.1 ~2x(x+a)3-x)=0 (3)
112 2x=6-x" (comect to TWO decimal places) (4
113 5x(x—3) £0 and then represent the solution on a number line (1)
1.2 The total area represented by the L-shaped diagram below is 21 units’. The eguation
¥—2x=-T represents the relationship of the sides of the two squares.
¥ .
X
Solve for ¥ and y (dimensions of the two squares) if
¥=2x=-T and x'+xy+p°=11 )]
13 The formmls below represents the moment of inertia (E), with mass (M) and
length (L ):
1
E = —ML
12
1.31 Make [ the subject of the formula (I
132 Calculate the value of I, if E=83 = 107 kzgm® and M=16 =10'kz (D)
14 Express 36 as a binary oumber. 23
[23]

5|Page



EC CURRICULUM: TECHNICAL MATHEMATICS BOOKLET 1 OF 2020

QUESTION 2

. _ _—Ei,inq—ﬁ
21 Given the roots. ¥ =———M—

Driescribe the nammre of the roots if

2.1.1 g=5 (1)
2.12 g=3 (1
2.13 g=0 (D
22 Determine for which vale(s) of p will the equation 3x*+7x=1x+p have
non-Teal roots.
4
[7]
QUESTION 3
3l Simplify (showing ATT calculations) the following withowt the use of 3 caloulator:
(.3
311 | 2a (2
3.12 log p+log,1 (2
a8 — 12
313 JAg -yl (3)
2,75
32 Solve for x: log,(x+62)-log,x=3 4
33 Express the complex oumber z = ~y2447i inths polarform z=acis 8 (&)
34 Solvefor p and g if p+gqi=(2-3i)". (4
[21]
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NOV 2019
QUESTION 1

1.1 The picture below shows the curved flight path of an aireraft. The flight path, as
indicated by the arrows, is paraholic in shape and is defined by the eguation:

g
_ 2 —
pix)=2x" =
) Curved Flight Path ’

\\ \ 7
N e 7

1.1.1 Factorise pix) completely, (2}

1.1.2 Hence, solve for x if pix)=0 (1}
1.2 Solve for x in EACH of the following:
1.2.1 (Bx—5)x+2)=~13 where z6 {Complex rumbers) (5)
1.2.2 (d—xpx+3)<0 (3]
1.3 Solve for ¥ and y ift
¥=3x—8 and x* —xy + p* = 30 (@)

1.4 The following formula represents the relationship between the voltage, the current
and the impedance in an alternating current circuit: V = =7

Where:
¥V = Voltage {in volts)
I = Current (in amperes)
= Impedance (in ohms)
4.1 Express | as the subject of the formula (1}
142 Hence, determine in simphfied form the value of [ (in amperes) if:
V=T and Z=3~i (5}

1.3 Simplify: 101, = 11, (2)
[25)
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QUESTION 2

) |
2.1 Given: G= Ilﬂ-
V2p -1

Determine the value(s) of p such that G will be as follows:

2.1.1 Undbefined (1)
2.1.2 Equal to zero (1)
2ud Determing for which value{s) of & the equation x° — & + 4 = 5r will have real
roots. ()
71
QUESTION 3
§)’
11 Simplify [- 2 4a ]
(2}
3.2 Solve for z: log,(3x=2)+log,0,5=3 4}
33 If lop2=a and log3=4, determine the value of Eﬂg.kn'lil_,ﬁ- in terms of o and b (5)
14 The voltage (V) in an aliemating current circuil is represented by the Argand diagram
below,

+ Imaginary axis

waR

l * Real axis
I
i 2
:
'\'r ______________
341 Use the Argand diagram above to wrile down the voltage in the form
V=r(cosd + isind) (1
342 Henee, or otherwise, express 'V in rectangular form. Leave your answer
in simplified surd form. {3}
3.5 Dietermine the numerical values of m and n if m+ni =206 - 4{) = (- 1) {2)

|
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FUNCTIONS AND GRAPHS

EXEMPLAR 2018
QUESTION 4

41 The graphs of the functions defined by fl:r:|=21:+41'—5 and gix)=k" +6
are shown in the fizure below. CII:E;I{I:I is a point of intersection of f and g.
Points Ay—3,0) and B arethe x-infercepis and D is the noning point of .

Y -

C:1m

I
b
Dretermine:
411 The coordinates of B ()
412 The coordinates of tuming point 0 (3)
413 The numerical value of & (3
414 The equation of the asympioie of g (1)
415 The valoes of x forwhich F{x)=g{x)<0 ()
- 3
42 Given: glx] =afd— x and h(x)=—+1
x
421 Write down the equations of the asympiotes of A (¥4
4232 Determine the y-intercept of f. (4]
423 Write down the lengih of the radins of g (1)
424 COmn the ANSWER. SHEET provided, draw neat sketch graphs of g and
h on the same set of axes. Clearly show ALL the asymptotss and the
intercepts with the axes. (7
425 Determine the rangs of g (¥4

[15]
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NOV 2018
QUESTION 4
. . —_ = = E
41 Given: gfxJ=2""-1 and hjixj=-—-1
X
411 Write down the eguadons of the asymprotes of k. (2]
412 Determine the coordinates of the x-imtercept of A (2]
413 Skeich the graphs of g and b on the same set of axes on the ANSWEER
SHEET provided Clearly show the asyimnptotes and the intercepts with the
axes. (3)
414 Show that (— 2 ; 3) is a point on the graph of g. (1)
415 Write down the range of g. (1)
414 Write down the domain of k. (1)
42 Sketched below are the graphs defined by f(x)=alx+p)+g and

g(x)=+36—x" with T(1;8) the ruming point of f Line TM is drawn such that
TW is perpendicular to the x-axis. Poimis L and K ame the intercepts of f
Point L is a point of intersecdon of J and g Point B lies on both line T and

the graph of g
K
K| ful 1 |

421 Write down the coordinates of ML (1)
422 Determine the length of TE (leave your answer in surd Sorm). (3]
423 Show that (0 ; 6 ) are the coordinates of L. (1}
424 Hence, show that the graph of f is defined by f(x)=—2{x+1}x—-3). )
425 Hence, give the coordinates of K. (1}
426 Determine the values of x forwhich f{x)xg(x) >0 and x<0 (2)

[24]
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NOV 2019

QUESTION 4

4.1

Given functions k and g defincd by k(x) =(x — 5)(x +3) and g(x)= " —2
x

respectively,

4.1.1 Write down the x-intercepts of £

412 Determine the x-intercept of q.

4.1.3 Determine the coordinates of the tumning point of &,

414 Write down the equations of the asymptotes of .

4.1.5 Sketch the graphs of & and ¢ on the same set of axes provided on the

ANSWER SHEET. Clearly show the asymplotes, the intercepts with the
axes, a5 well as the coordinates of any lurming pomits.

(1)
(2)
(3)
(2)

(7
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4.2 Sketched below are the graphs of p and A defined by pix) = - .‘ll'l_‘z - x* and
hixywa® +d respectively.
T iz the point of infersection of p and A

Al-1;-2) is a point on A
The asymptote of # is indicated by the dotted line.

& F
&
II'-I B
I"..
II"L x
| ' u — —r—h—
lIIlII II
\ \ )
| LY
l'l,. '|.' ..ll.'
, "'. N __".
WD) P
S S, '
.'\"\-\. r
M -
e ;'"Ir e
T -».Hh_-
Sy
————————————————————————— y= =4
421 Write down the numencal value of d. (1)
422 Show that J;l[f]:[%] —4 (2)
4.2.3 Hence, determine the coordinates of T. {2}
424 Write down the range of p. (1)
425 Hence, determine the defining equation w(x) of function w, such that
w is the reflection of p in the x-axis. (2}
426 Dietermine for which values of x will hx) < p(x) (2}
123]
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FINANCE, GROWTH AND DECAY

EXEMPLAR 2018
QUESTION 5

5.1

The nominal interest rate charged on an investment is 7,2 % compounded half yearly.
Calculate the anonal effective intersst rate for the investment

The air pressure of a punchred tyre daflated fom 220 kEPa to 70 kPa at a decreasing
rate of 8% per mionte. Determine (to the pearest mimote) how long it took the fyme
o deflate from 220 kPa to T kPa.

Mrs Pathabile iovested an amount of BE150 000 to bay a2 drilling machins for her
enginsering company. Interest, compounded quarterly, is calculated at a raie of
10,5% pa. for 5 years. At the end of the third year, Mrz Bethabile withdrew an
amounnt of B30 (0 from the imvestment account and then continuwed imvesting the
balance for the remaiming period.

Dietermine the value of the investment at the end of the mvestment penoed.

NOV 2018
QUESTION §

51

52

53

The annual effective interest rate charged by a financial instimtion is 6,7%.
Calculate the nominal interest rate charged per annum if compounded monthly.

A company bought a new 3D wheel-alignment machine for R240 000. The machine
depreciated at a rate of 16% per annum to half its onginal value over a certain period.

521 Give the depreciated value of the machine at the end of the period.

522 Determine how long it will take for the machine to depreciate to half its
original value. Give your answer to the nearest year.

Mr Bohlale invested R40 000 at a bank for 7 years. The interest rate for the first
4 years was 11.2% per annum  compounded quarterly. The interest rate then changed
to 13% per annum compounded annually for the remaining years. Calculate the total
amount of money that Mr Bohlale will receive at the end of the investment period.

3]

&3

(&)
[14]

#®

&)

)

&)
(18]
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NOV 2019
DUESTION 5

51

j.2

33

A small engineering business purchased a new welding machine, The value of the

welding machine depreciated annually over a period of § years, as shown n the graph
below.

Graph representing the annual value of the
welding machine

T
i
-
E
2
E 1
- |
| T I . ! i - ! L
000 — oo o T .
1 ' -]
a . , —]
1} 1 .= | 1 i e ——
1 2 3 4 5
Number of years B
Use the graph above to answer the following questions:
1.1 Write down the value of the welding machine when it was new.

5.1.2 Calculate the annual constant percentage rate of depreciation.

A mechanic of Model X cars found a data sheet showing that 200 Model X cars had

been serviced by the workshop during 2009, The annual compound growth rate of the
number of Model X cars serviced by this workshop is 3,5% per annum,

Determine, showing ALL calculations, the vear during which 273 Model X cars were
serviced by this workshop.

Anita planned to purchaze a truck for her company in 8 years’ time and decided o
open an investment account to provide for the purchase of the truck. She deposited an
initizl amount of B293 000 into the account.

At the end of 2 vears, Anita made a further deposit of R95 000 into the account. The
interest rate for the first 4 vears was 6,7% per annum, compoundad quarterly, and for
the remaining period the interest rate was 7.5% per annum, compounded monthly.
The projected value of the truck at the end of 8 vears wall be Rot0 580,

Determine, showing ALL calcwlations, whether her investment would accumulate
enough funds for her to purchase the trock al the end of the 8-year investment period.

(n
(3)

(3)

(8)
117

14|Page



EC CURRICULUM: TECHNICAL MATHEMATICS BOOKLET 1 OF 2020

DIFFERENTIAL CALCULUS

EXEMPLAR 2018
QUESTION &
6.1 Dietermine the average gradient of f{x) - 2x° —3 batween the points whare x=-2
and x=1 )
6.2 Determine  (x) fom FIRST PRINCIPLES if fix)=4—3x (5)
dy 2
] Determineg — if y=—T+ax !
dx = "r )
&4 Dietermine the equation of the tangant to the curve defined by g{xj_—xz —x at
the point where x = 2. (3}
[18]
QUESTION 7
Given: f{¥)—x +2x —Tx=4
7.1 Show that (x—1) isafactorof fix). (2)
7.2 Hence, or otherwise, find the r-mtercepts of f (3]
T3 Dietermine the coordinates of the tuwming pomis of fF (3]
T4 Skeich the graph of oo the AWSWEE SHEET provided Clearly show ALL
the intercepts with the axes and the ming points. 4]

[14]
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QUESTION 8

8.1

An industrial open water tank. as shown in the picture below. has an inlet pipe and
an outlet pipe. The depth of the water in the tank changes continually.

The equation D{(f)=4+0.5r' —0,25r" gives the depth (in metres) of the water,

where r represents the time (in hours) that has lapsed since the depth reading
was taken at 09:00.

Determine:
8.1.1 The depth of the water in the tank at 11:00 (2)
8.12 The rate of change of the depth of the water in the tank at 12:00 (3)

The profit (in R1000s) yielded by a company. using a machine that produces bottle
caps. 1s dependent on the average speed at which the machine runs.

The profit (P) is calculated using the formula:
Pa3v+ 30v

where v is the average speed (in kilometres per hour)and v >0

8.21 Calculate the average speed at which neither a profit, nor a loss is yielded. (3)
8.22 Determine at what average speed the machine should run so that the
maximum profit is obtained (3)
823 Hence, or otherwise, calculate the resulting maximum profit. (2)
[13]
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NOV 2018
QUESTION &
6.1 Determine f (X) using FIRST PRINCIPLES if fix)=Tx-12 (%)
62 Dietermine:
d i .o
§.21 E I ' :I (1)
622 D, x* - Vx| (3
dy . r*+
6.23 — if y= — ()
dx x
63 The tanpent to the curve of the function defined by p(x)= x' +1 passes through
point A(2: k).
§.3.1 Calculate the oumerical value of E. (X
63.2 Determine p'(x) (1)
65.3.3 Hence, determine the equation of the tangent to the curve of the function
at point A (3
[19]
QUESTION T

Given: f(x)=—-x{x-3)({x-3)

7.1 Write down the coordinates of the x-imtercepis of f 4]
T2 Write down the y-intercept of (13
73 Show that fix)=—x +6x —8x (7
T4 Dietermins the coordinstes of the mming points of f (3
1.5 Sketch the graph of f om the AWSWER SHEET provided Clearly show ALL the
intercepts with the axes and the fwmning points. (4
7.6 Dietermines the valoes of ¥ for which the graph of f is increasing. 4
[18)
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QUESTION §

21

B2

Mr Alexander built a rectangular fish tank The length, breadih and height of the tank
are 3x metres, 1,5 metres and (1—x) mefres respectively, a5 shown in the diagram

bealow.

3x

811 Dietermine & formmla for the volome of the tank in terms of ¥

)

812 Hence, determine the valoe of x that will maximise the volome of the tank. (3]

Dring an experiment, lsarmers mmst record the velocity (W) of an electronic toy car
over a distance (m), ¢ secomds after the expeniment has begun. The velocity of the

electronic toy car is given by v(r)=8§ + 41— 1

Dretermines:

8.21

8212

28213

The initial velocity of the toy car

The velocity of the toy carwhen =102 seconds

(1)
(2

The mate at which the welocity changes with respect to time when

i=1,2 seconds

N
[13]
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QUESTION &
.1 Dietermineg _f{.t} LLqing FIRST PRINCIPLES if _,I"{ =5~ %_J.‘ (5)
fh.2 Determine the fisllowing:
b1 F(x) if fizx)=a-0,5" —x" (3)
622 Dyfx(vx+2)] (4)

6.3 Given: xp+ 20 = Tx®

6.3.1 Make y the subject of the equation. {2
e B
632 Hence, determine g (2]

6.4 A factory producing light bulbs makes a daily profit P{x) i rands for x number of
light bulbs produced, The formula to calculate the factory's duily profit is given by

Pix) = 0,8x" —200x, where x>0,

Calculate:
6.4.1 The daily profit if 304 light bulbs are produced in one day (1)
6.4.2 The mumber of Light bulbs produced that will yield a zero daily profit 4]
643 The rate of change of the duly profit with respect to the number of light

bulbs produced, if 200 light bulbs are produced [I"i]-l]
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QUESTION T

The sketch below represents the graphs of fimctions g and § defined by g(x)=9x + 18 and

fixy=x' +bx’ +ex+d respectively.

5(3;0) and R are the turning poinis of J.
T isthe y-intercept of both f and g
) isthe x-imtercept of both f and g

7.1

1.2

1.3
T4

iy

R
ffh\-:‘\-.d-.l_ |

N s

3 0l — .5[3;0}

Dietermine the coordinates of Qand T

Show that h=—-4, ¢=-3 and 4= 1§.

Hence, determine the coordinates of B

Determine:

7.4.1 The equation of the tangent 1o the curve of function § at point R

742 The values of x for which gix) >0

7.4.3 The values of x for which f(x)=<0

(3
(3)
(3)

(1)
iy

(2)
[15]
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QUESTION 8

A container consists of a right cylindrical part and a hemispherical part at the top, as shown in
the picture and diagram below. The radius of both shapes is x cm and the total height of the

container is (66 — 2x) em.

-'."i-ﬂ-‘-'-‘-.
e
h_m A
| e |
(86— 2x)cm
—
e
........ L]
The following formulac may be used:
Volume of a right cylinder = x#' k
Volume of a sphere = ;.ﬂ!’!‘}
51 Write down, 1nterms of x, the height of the cylindnical part of the container, (1)
B2 Show that the formula for the total volume (in em” ) of the container is given by:
T
— i
Vo= 6bhrx 3.1 x (3
B3 Hence, caleulate the valve of x that will maximise the total volume of the container, (4}
8.4 Henee, determine the maximum total volume of the container. (2}
110]
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INTEGRATION
EXEMPLAR 2018
QUESTION #
. . TR
o1 Dietermine the following integral: ﬂ x +—-1llde 4
1 EY S
972 The sketch below represents the zraph of the function defined by R(x) -—2xt —6x.
- !..
X
Determine the shaded area bounded by a curve defined by h(x)=—2x" —6x and
the x-axis. 3]
Ly
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QUESTION &
2.1 Dietermine the following integrals:
(6
9.1.1 | 2 ;| dr ()
912 [{x—1F e ()
o2 The sl:;t:h balow represents the bounded area of the corve of the fimction defined by
Ax)=x"+3

Dietermine the shaded area bounded by the curve and the x-axis between the points
where x=—2 and x =1 (&)
[12]
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DQUESTION 9

9.1

9.2

Determine the following mtegrals:

9.1.1 [mx’de  where p# - | )
-3 I
9.1.2 ][‘ L _z]m
* (4)
The sketch below shows the shaded bounded area of the curve of the function defined
by g{x)= —iﬁwhere x>0
X
¥
L]
. 1,4 3.5 x
o . S b
i'_:.
Determine (showing ALL calculations) the shaded area bounded by the curve and the
x-axis between the points where x = 1,4 and ©=3,5. ()
[12]
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ANSWER SHEETS

EXEMPLAR 2018
ANSWER SHEET

QUESTION 4.2 .4

SCHOL . e

=

- H

=

QUESTION 7.4

'lr'-.
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NOV 2018

CENTEE NUMEEE.

EXAMINATION NUMEBER

QUESTION 4.1.3

QUESTION 7.5

o
e

k.
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NOV 2019
ANSWER SHEET

| CENTRE NUMBER |

!FXAMTNA N )
|
Beruiodorinonbid .
UESTION 4.1.5
Q s
)'
- — -
- - -
-—o.e — -_ e o 0 e — —— -
- .- — - .
— DU —— - ———a
- - — — e —— —
. - — -
_————— - —_——— — - ——— . .o
f— - - —— -
- ° S— — —_—
1
!
— - - - - —_ - —
- — — — - - — e e - — P - — e — —
< . . —
- —_———— —— — . ——— | — —— p— o — tate
- - - —_— - - — -~ B —— - — e p—
e - + - - - — -
— ————— . - - - -
— - -
X
-
0] 2
- —— - - - - - .
- » .
S S — e T — — i — S S SN — J— —— = d T ——
\
- — - o e ———e} — - —_ —— . — . -
S — . . -_— —— - ce— A —
. . - — —— — e tra | o P— — —— ’
— . - - - - - .— =
L [T O U—— — — - — - - - —_—
—_— - - -~ - - - - ——
-— - -—— - - . e ————— — e — - e — pe———
-
— -————— - . —t -
— - — . . —— - p—— —— - -— - -
- — e - e -~ Ce——— — - -
- e - — — —— — — —
‘
- — . — - -
-— S —. — — e — — -— ———... ———— bt i
- . - .- - -— . . -
- ——— —_— - - — b —— — - -
- —— —— - - T — ——— s -
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ANNEXURE A: INFORMATION SHEET
INFORMBMATION SHEET: TECHNICAL MATHEMATICS

= .
_—E:I:1.'El-" —4dac 1 dac - b~
2a la . 4a
a'=bSx=log b, a>0,a=1zmdb>0
A=FPl+mi) A=F(l-m) A=P(l-i)" A=Pl+i)"
igr =155 1
£/ {z)= tim Flx+k)-rlx)
' h— k
1
J'J.'”it= +C -1
n+l
[Lar-lnx=C 0 Ia‘ri'r=i+ﬂ a=0
cdr=lnx+C, X >
i 2 : FI1+I,, }'l—.].,_."
d=ylx,—x) +(»-x) M e
2 2
- = _¥1™h
y=mx+e y¥-y =mix-x) m M= tan &
e |
LEPEAS.
a* b
i b < : 2 2
In AdBC: ——= = a =b"+e" —2becos d

sind zmB sznC

areaaf A4BC =Liab.sinC

sin f+cos’f =l

l+tan’ & mzec” & cot’ 8+1=cosec’d
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arad - 1807

Angular velooity =@ =28n =360 where n = rotation frequency

Circumferencial velocity = v = 00 where D = diameter and »n = rotation frequency
L where »r =radins and & = central angle in radians

b

Amnfa-sectnr_r—_f rf where » = radms, 5 = arc length and
& = central angle in radians
42 —ddh+x2 =0 where h = height of sepment,  d = diameter of circle and

x = length of chord

.'!LT=:I1rI':I|+:I'I‘.']+:I1f3+...+rI':IE:I whers g = egual parts, ml_al;az

smd » =number of ordinates

OR

' b1 .
AT = n| @+ 01+ 03 +04+ . _+0p-] J' where @ = equal parts, o, =i" ordinate
2

and »=pumber of ordimates
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QUESTION 1
111 | xx+2)=0
Sox=00T x =2 v x=0
¥ =2
@
112 | xx+2)=0
LxZ=2 OR x20 vxE-2 vxz0
v OR
‘ - - + + (Fraphical representation
s 0 o)
12 Sx' = lax
Sy —x—7 =0 + Standard form
_—bINF —dar
= la
— (=D T Ji=17 - 4(50=-2 1+.J41 v Substitution mto the quadratic
x= —
26) 10 formula
_ ¥ x4 ¥ xa—054
Sx=0Td oo xe—-0 3
13 m—r—1l=10
m=i+1 +Making m the subject
m?+1t a5
t+1)? +1 =3
I:I EI‘ . + Substitution
r+r+ler =5=0 v Simplification
At —4-0
i +1-2=0
r+ir-1)=-10 + Factors
ctm=2 or t=1 +Both values of ¢
M==-2+l==1 or m=1+l=2 v’ Both valnss of m
OR OR
m—r—1l=10 . .
o the = t
el Making r the subjec
meAf =8 « Substitution
mt+{m-1)* =3
mt+m* —2m+1-5=0 v Simplification
2t —Im—4=0
m* —m—2=0 Factors
—Dm+L =0 .
(-m _:alqtm ) 1 v Both values of m
S 0T = v Both vahoes of ¢
t=2-1=1 or t==1-1=-2 6

141 Ly—Ly L~
- ==
1 h + multiply with LCD
EL]mL3-1] sl L2 mply Wik L
gLj+Lj=Lly OR =1
. i L 1|=L
Lj(e+1)=Ly \e+4) + common factor
Ly L - L v'divide by factor .
"5+ (s+1) 3}
142 5
L -t
s+l
18
-m v Substitution
_ lli‘-_cm v Simplification >
{2
143 | 10=8+2 2" %2 A |
= 1010, v 1010, ,
]
15 12=0,00361 v 0, 04332
- 0, 04332
=4,332x1072 v 4,332 =1077
[25]
QUESTION 2
211 | p=-1 ¥ Pl
)
212 |[9-3p <0 v 8-3p <0
Q< 3p
Lp=3 v g3
2
213 (0 OR 3 «0 OR 3
)]
11 x —dx+{k-1)=0 _
For squal roots, A—B —dac -0 + For equal roots, A=10
- 4:': —4IxE-Ty=0 » Substiiution
l6—4k+4=0
—4k =—20 + Simplification
k=5 +Valne of &
)
[5]
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QUESTION 3 73
3 - =344
311 | gyt — ¥ Calculating the modulus
2" E| . PO
_-" [5=27 1] + + Common factor -.I||:3|:_:..‘I'§'|' =12 +Simplification
e )
-5ui-lad - -
) = ¥ Simplification tan6 =42 «mg-ﬁ
3 3
OR &= + Argument
Swl "
Sw™ ¥ zmnflZciz(30°) OF =12 [cos 30° +ism30° .
r ¥ v Dividing each term by the 307) [cos 3 30°] v Carrect polar form i
Sl om y denominator ()
ET— -5 -1 34 X+ 3 =3+ 52— TH
IR « Simplification X+ 37 = 6—1Li—35° ¥ E—11— 357
“F I . X+ 3i = 611351 ¥ -l
I DY =es o 3) X+ 3im6-11i=35
3.1.2 +16 —af2 : .
o + =411k
=J'3_G—Jm + Addition x ‘“41 . 1 =4l ¥ y=—11
¥ Simplified surd S A=A —-— @
- G- + Simplified surd [24]
S
+ Simplification
()
313 | log, 216 1og 0,001
-log, 6" xlog
1000 , .
_ ¥ & v logll™
=1ugr.6"=<loglﬂ . lcrgh log
. f Y + 3log, 6-3logld
=3logs 6| —3logll} ’
=3(1)=(=3](1)
-0 + Bimplification
)
322 loglx+18)—logx =1
e ZF18) )
e ¥ Apply log property
x+18
(—xj =10 ¥ Change from log form to exp
Form
10x=x+18 . .
+ Bimplification
or=18 ¥
A= ¥ Value of x
)
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NOV 2018

QUESTION/FRAAG ] 113 | sx(x—3=0
Critical values: § and 3 +" both critical values/
1.1.1 | =2x(x+a)(3-x1=0 vx=0 A ~DEXE3 albei kritiese wanrdes
=0 orlef x=—ag ovef x=3 I=-a A OR/OF xg[0;3] oROF ¥ motaticn/nansie
¥ rmd > <3
=2 A - x=Dandx23 +" graphical representation’
(3) & " o - erqfiese voorstelling ca
2 o Y 3)
L12f p=g-4 ] o 3
TGl + standard form’ stendaardvorm " - .
Ix—6= 2 -2x=-7 amd T +Xp+y =11
—bt b —dac ,:' :.;, Y ¥ y subject of formula/
= — SF A }: - i onderwerp van formule
- : 2 +x{2r-T)+ (-7 =2 v SF €A
e e 0 ¥+ 2 — T+ 4t —28x+ 40 -21=0 v5 CA
1) S5 CA Tx' -35x+28=10
—1+.7% 2_5 - OR/OF (Tx-28)(x-1)=10
-2 + both values of beide waardes 1 i:{x-ﬁ{i 1)0-0 { e n v facworsifikiore  CA
3 oth values o ide waardes van Ic_t v zvalnes-wanrdes CA
- x=165 orlof x =365 : wx=dor x-l
Y27 or y=21)-7
OR/OF OR/OF ¥ =1 ar ¥# -5 « yvalueswagrder CA
I = —xt - y=landx=4 + y=l andlenx—4 CA
¥ 22x -6 OR/OF OR/OF
P, TR S | v completing square’ Fwadraatrvoliooiing y—2x==T
E ] . . 1+7 +x subject of formmlal
(x+1) = o " sguare as subject’ viarkant az onderwarp - }T * z:a!:rcw:rp van formule
x+1=247 Ca 2y
127 +" square root! vierkantsweortel CA o 4xp+yt=11
e L (3T (peT) 2
~oaxxl65 ovlof x= 365 " both values of beide waardes van x | N *'-‘1 3 |T¥ =11 + substimtion’ vervamging CA
C_{ . 4
Ty e T
TR LY L en
NFR 4 22
2 14y 2 LAyt
Y +ldy+4942) + My +4y =84 + corract standard form/
A, full marks (exact vahes) T"Jr'! +28y-35=0 korrekte standaardverm CA
volpunie (ekakie waardas ) .
¥ +dy-3=0 ¥ factors{fukiore CA
@ (+5)-D-0 OROF (y+3)(y-7)=0 Y yalnel waarde ca
sy=-Sory-l ¥ z-valuesi-waardes ca
x=1orfof x=4 ¥ y=1 andien x=4 CA
- Y=l andfen x-4 ¥ not squaring y or x fter substitafion,

then 3 madnmm of § marks,

Indiem peen bwadraring vam y qffx na
varvanging , dan 7 makzingm van 6 pune

n
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QUESTION/FR44G 2

- —
21 -8t./q-3
¥

=

2.1.1 | Irrational / Frasionaal

" irrational ! freasionaal
{Accept: real and unequal
Aamvaar-reeel an ongelyk)

(1)

212 | Equal/ gelvk

+ equal
(Accept real OF. rational/
Aanvaar: reel OF rasionaal )

i }
{1
2.1.3 | Non-real + non-real mie-redl
Nig-roi! (accept imaginary
EHVEAr [MOETner)
)

(=]
I

I +Tx=2x+p

¥ +5x—p=0
A=mb'—dgc <0

(57 -4G)(-p) <0

25+12p=0
o215
B "7

+ standard form! srandaardvorm

v SFim A CA
+ porrect inequality,
Eorrekte ongelyEheid (<0) A

+valnes of wagrdes vanp CA
4)
]

7

=
e 12E v L subject’ onderwery CA
M &
E RE AD, full marks holpunte
L= (11E OF /OF 3|3_"'
¥ Vs
3.2 1z CA from Question 1.3.1
L= 1~? van Fraag1.3.1
_ iz I_E.!-ll 2
T4l 3 ~ 8F CA
1 3
| LéxI0 v value ofwaarde vam L CA
S L=0.02m
OR/OF OR/OF
RE
L =2 |—
YA
o 38,3107 v 5F CA
Ve alue of waarde van L CA
+ value of'waarde van e
o L=0,02m
OR/OF OR/OF
E = —MT*
12
g3x10" -li_lllﬁx'.ﬂ‘ i “5F Ca
e
(12(8.3=107)
V  Le=10
IO m ¥ value of waarde vem L CA
T 4]
NPT
NFRE
(Accept scientific notation damvaar
wetenskaplike notasie)
IG=32+4 v 32+4 A
= 1001004 < 100100; A

AQx Foll marks' Faipurse @

[13]
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QUESTION/ FRAAG 2 32 log,(x+6)—log, x=3
311 | o roT ug| x+62 I|=j +log property/ log-eterskape M
| 2a* | =2'=|a® | + exponent property’ ekspomenieienskay A ] -
| ] L s X462 v exponential form' cksporensidle vorm M
—aq 5 CA s
OF/OF OR/OF 32_::—62 =3r=1+62 “85 CA
x
. L ) =72 vvalue offwamrde vem T CA
2a* | = | 247 | 20° || 20° | ' exponent propertyeksponenieiensbap A OR/OF OROF
_gd’ ’ ST CA log,(x+62)—log, x =5 +log property’ Jog-eienshay ¢ M
AO: Full marks | Volpume log (x+062) - log, x+log, 32 ¥ apply log praperty
. log, (x +62)=log, (32%) s log-gienckap toe M
L= 37 .
312 log, p+log 1 x+§2=31x v5 CA
<1 A Xml
-1+ L0 A vwalue ofwamrde vem T CA
=1 OROF
AQ: only one mark! slegy eam prnt log (x+62)-log x =5 OR/OF
¥ + 62
T = = BTy e ¥ log property/ log-sienskap M
3l3 W AB —412 x + 82
_— = - *log propestys fog-aienshay M
Ilx = x + 62 5 A
-
_ _ = vvalue offwaarde vem T CA
- 4\'3—11-'3 M OR/OF OR/OF
2543 log, (x+62)-log, x =5
log{x + §2) logx
“5 CA —_ 5 e - lom-grans
log2 log2 log property/ log-sienskap M
v5 CA log (x + 62) —logx = Slog2
o x+ 62 —— , .
OR/OF OR/OF E : £ ¥ log property/iog-Easkay M
x + 62
-3 = x4+ 62a-3lx 5 CA
x
X=2 vvalue offwamrde vam T CA
v M OF/OF OR/OF
log, (x+62)—log,x =5
- 32
V'S CA log, (x + 62)—log, ¥ — log,32 = 0 log,32 M
¥ + 62 . -
- ¥ roperty / Jog-eteskae M
“ 5 CA log. SYECT 0 log propem
. . 1 > ¥+ 62 i «8 CA
AQ: Only onemark /  Slegs gom - — - value ofwamrde vam ¥ CA
2 T AQ: only one mark [ ziegs een purt
Ix=62 x=2
)
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33 :——-\-'j—-\,j.'
|:|= r= -‘-'x' +
=y EVIfVIf =7
=2
f=tan'| 212
|42 )
OFR. amy other tng ratio to find &
OF emize ander h of & al
mg:.:r of Gtebepa +'1ef. ansleverwysmeshoat CA
=45 OROF —
1
ir v comect quadrant
#=180°"-45"=135" OR/OF T Forrakre bwadrow CA
- 2= 2cis(1357) OR/OF ;=1ﬂ-.-|'¥' v polar formipolére varm €A
. . Accept Asnvasr
2 = 2[cos135° + F5inl 357 |
o 3= . . 3x]
z=]cos—+isin——|
(8
34| prgi =(2-3)
=4-1% + % + expansion uitbreiding
=4 -1 +9(-1 Vi ==l A
=-5 n 124 v pe-s
s p=-5 anden g =-12 v g=-12 CA
4
[21]

NOV 2019
QUESTION/FRA4G 1
1.1.1 . &
X)jm 2x - —
Pix) =
_‘. ; 4 W
=l x _ﬁ | + common factor/gemene fakior A
2y I
= x-gfrt5] + both factorsbeide fitkiore ca
OROF OFOF
162x" -8
b Y
pix) 7
- HEL -4 ¥ commen factor/'gemene faktor A
81
_ 28— 2)8x+ ) + hoth factors Beide faktore cA
81 ]
2 s =222 x4 2)-0
px)=2z—[x+-|=
S G
L Hm 2 or/af xm I OBROF + both values of beide waardes van x
] : 9
) CA
L X=E j OR/OF x=%20,22

@, -4 -

X
Xy
SHm= arlaf e OFROF
] 9
¥
..'c-:é OROF x= 0,22

OR'OF

+" both values of beide waardes van x

CA

(12

37| Page




EC CURRICULUM: TECHNICAL MATHEMATICS BOOKLET 1 OF 2020

(Bx—S)x+2)——13
3+ x—-10+13=0

3t +x +3=0

+" standard form/'standaard  vorm

_—bZ VB —dac A
- 2a
- 2OV 433 + SF ca
2(3)
—1% 35 .
= 5 CA
¥ 6
-12,f35i , -1159% v V=35 =435 i ca
= 3 OR/OF x= e + both x-values/beide x-waardes
CA
OR/OF )
5 I|I
x=—l + 3‘1‘ orl gf L EEP
6 6 4] 6
OR/OF
x=—017 +0.99 orfgf x=-0,17 — 0,9
OR/OF
1 35
x=—c tgi OR/OF x=-017 +0,9%
5
122 | 4-x)(x+3)=0 OROF (x-4)i(x+3)=0
CV: x=-3 and x =4 + both critical valoes/
baide kritiese waardes A
x<—3ar'gf x>4 OROF + v comect notation for each
XEI: _x_.,_3:| '...-' I:-‘;'x:l inter'.;al.rix:mh'a Rotasie vir
elke interval CA
Arcept Number Line
Agmnarr getallehn

3 1 (3]

y=3x—8

-+t =30

¥ -x(Gx-0+3x-8)0 =30

* -3y +8x+ 0y — 48y + 64300
Tr’—40x+25a0

(x—F§Tx—5)=0 OROF

_ -tz Jeor —ames)

)
g
Sx=5 o'l x=— OR/OFO0,71

X

57 41
el

V=353 —8=T7 org” y=3
OR /OF y=— 588

OR/QF
¥y=3x—8
¥ -xy+ =30
x* —x-jr—,ﬁ =30
|' ¥ ;—S | —.1|f ¥ ;S‘l_},: -0

5 h

P +loy+8d ¥ 8y .

e 3 L L)
Q i 3

¥+l +64 -3 - My+97 =331

TV —By—287=0

(V=THT¥+41) =0 OR/OF

== —4mes)

)
- ) 41 .
L¥=T ovgf y=-—— OR/OF y=-586
41
——+8
.1.'=?'_':g-5 or'gfs X = :", -2
3 3 7

OF /OF x= 0,71

+ substimtionvervanging A
+ 5 CA
+ standard form/standaard vorm
CA
+ factors or formula/fakrore
CA
+both x-values beide x-waardes
CA
+bath y-valnes beide y-waardaes
CA
OROQF
+ substimtionvervanging A
+ 5 CA

+ standard form/standaard verm
CA

+ factors! formmlafakrere CA

+ both y-values berde y-waardes
CA

~hoth x-values beide x-waardes
CA

()
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141 | V= IxE QUESTION/FRA44G 2
v , - i ]
I=— OROF I-VWE + dividing by/deel dewr £ A
z B U a 211 .- 1
142 W ‘Ill EF -l
4, ¥
Z o : 2p-1=0
Ti + substimtionveramEimg CA 1 1 N
= ¥ - -
3—i P=3 =3
. . = ‘1
_ Ti x I+i + M mmltiply by — -
-7 3+i o J+i 212 p=l=0
vermenigvildly  mat 31
I T p=-1 v pe=-1
_ 21 + 7 A LN
9—it 5 CA {
12 | ¥ _pr4asy
= i + 71 + value of'waarde vam §° A 1. v standard form srandard
29— (-] x" —Jx—k+4=0 - A
-7+20
T © OROF -07+21i ORIOF + value of current/ waarde van. B —darz0 ¥ the discrimmant die
_7 1% Troom CA ) dizkriminant 20 A
SN (=3 —4-k+ 520 v SF A
NFU -
54+4k-16 =20 v'E CA
(5) k-0 =20
15
1 0 1 B o v values offwaardes van k
|1 B -
10 1, v M A [7]
+ 1 [\ 1 2
1 1 1z ¥ 1111, A
OFR/OF OF/QF
101 =1L, =5=3=15 OR/OF 1111 " both/beide 5 andien 3 A
#1111, OR/OF 15 A
AQ: Foll marks'Volpumse
2
[25]
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32y p

&
= ()*
= 256a" ¥ 156 A
v ﬂ" A
(2
32 logy(3x—)+log; 0.5=3
& log,(3x—2)+ log, 27" =3
og. (3x—-1) - 1=3 v log, 0.5=-1 A
log, (3x—2)=4 v 5 CA
Gx-2=2* v exponential form/ekzponent
vorm caA
Ix—2=18
Xl + commect value/ Borrekre waarde

OR/'OF
log, (3x—2)+log, 0,5=3

logai0.5)(3x—2)=3
(0,5)(3x—2)=2"

(0.5)(3x-2) -2
Ir—2a-16

X =i

OF/OF

logy (3x—2)+logs 0,5=3

log, (3x—2) =3 —log, 0.5
logy (3x—2)=3log; 2 —log, 0.5
log, (3x—2)=log.8 — log, 0.5

o S
log. (3x -J-logzll 25
3x -2 =18

x=10

OF/'OF

Ca
OFOF
+log property/slenskap A
+ exponental form'ekiponent
vorm A
v 5 CA
+ comect value/ korrekre waarde
Ca
OF/OF
v log property/eienskap A

v log property/eienshap A

v 5 CA
v comrect value borrekre waarde
Ca

log, 0,5 (3x -2} =log, 2

log, 0.50Gx—-2)=log.8

05(3x-2) =8
3x—2=16
x=10

OR/QF

logs (3x—2)+log2 0.5=3
logy (3x—2)— log, 2=3

los, M -3
3x-2)

3

Jx-2=16

=7

x="0

OFROF

+log property/elenskap A

v log property/eienskap A

v 5 CA
+ comect value borrelie waarde
CA
OR/QF
+log property/etenskap A

v log property/eienskap A
v 5 CA
+ comect value borrekie waarde

cA
(4
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33 el
=log| 0.6 ]‘:" OF./OF log( 0,322 )7 OR/OF log( 0.2x3 )7 | v exp. form/eksp. vorm
; \ A
= Llog{ £ | OR/OF Llog(0.3x2) OR/OF Llog(0.2x3|) conversion of
= 110 = = herleidmg van 0,6 A
_ 11 (3=24
=% T )
=% (log3 + log2 — logl0) ¥ log property/efenskap
= A
=1 e e 1 1
_E'b a=1] ORGFTE“I-EE 3 7 log10al
CA
v substitution vervanging
CA
OFR/0OF
OFOF
—
log,[0.6 = k.;]lg
_ ) E v comversiom of
—2loed — Zlpes herleidmg van 0,6 A
2 s 2 s
1 1 v log property/eienskap
~log ..II'{.‘-.ﬁ = log3 + —(lag2 -loglo) A
] = = ] ] v" comversion of log 5 A
m-—|b+a-1] OR/OF —'ﬁ—la—; _
2 ' 2 2 2 v log10=1
CA
v substitution vervanging
CA
(5
341 | V=2(cos 240°+ism 240°) « value of
{iR OF waarde van WV A
(1)

V=2{cos T +isingT)

V=2 cos 2407 +i=in 240° | OB/ OF

V=1(cosT+isingT)

1 1)
T2 _2_¥°
v _[ - :|

)

V= -1-43i

OR/OF

2 =607 [ref angle’ varw. hogk]
tan 60° = .J'?._=£
V=—1-43i

CA from/vangf
QV3idl

¥ value of'waarde van
3
005 240°P OFRJ/OF cos 1 x

CA
¥ value of'waarde van

sin 2407 OR/OF sin%,'r
CA

¥ W in rect. form/
in regh.vorm CA

OR'OF

¥ ref. anglefverw. hoek
A

¥ tan ratio/verhonding A

+" W in rect form/

in regh.vorm CA

A0: Foll marks/Folpmee

(3
35 | mani=206 - 40)- (= 7i)
=12-8i+7f = 12—i
) v value of m/
=12 and --1
m & n wiarde van m A
v'value of n/
waarde van n A
OR/OF CRIOF
. v value of m/
m=26=12 md/enn=2-4)-(-T)=-1 Faarde van m A
vvalne of n'
Waarde van n A
4]

AD: Full marle Flpunte |

[17]

41| Page




EC CURRICULUM: TECHNICAL MATHEMATICS BOOKLET 1 OF 2020

FUNCTIONS AND GRAPHS
EXEMPLAR 2018
QUESTION 4 421 | x=0and y=1 vV ox=0 vya=l
)
411 | x—intercepts, fix)=10 422
2x* +4x—6-0 . ; =241
Tx+3x-1=0 O (x+3H2x-21)=0 * Finding other factor 0=341 — Hinates of Q
3 or Y= =—+ ubstiuting coordinates of
x _ ; or x=1 + Coordinates of B. x
~BR: O ] _1=E +Value of x
412 | ) m2a 46 x
I F, —h g ) T A S Xm—3 .-2}
'_b-__'l'm: b '=|_:4 -__4(‘}( 6) -4 | ¥+ Substimtion in formmla 323 | r=2 v r=2 -
12" d4a | LA 42 m
D18 ¥ Coordinates of D -
414
OR OR vT
I + Substimtion in formala 1 * Shape of
- = ¥ Asymptiote
2a XD ¥ Substitusion to fnd y 4 11:4) ¥ x-intercept
X em—] +" Any other point on the zraph
=)= A1 +4{-1)—6 =2 v Coordinates of D T ofh
SD—-1;—8)
O OR
—3+1 +Ulsing x-inteTcepts
X, - -—1
- s + Substitution to fad y ¥ Shape of £
Fi=1m =1 +H-1)—6 =2 < Coordinatas of D ¥ r-imtercepts of g
SDi-1:-8) + y-intercept of g
0
OR OR
Fix) = 2% +4x -6
Firi=dx=4-0 ¥ Using the derivative
~x=-l " ¥ Substitution to God y — — -
S0 =21 +4-D—-6=-8 425 [0=y=2 v 0=Zy
v Coordinates of D v F=2
~IDN—-1;—8) {3)
413 | gimi=k +g _ _ A 2
10— B =6 ¥ Substituting coordinates of & [25]
"__- '_4_\ ¥ Simplified equation
k=2 + Correct walue of &
G)
414 V=i oy =G
(1}
4.1.5 —3<xal ¥ Correct critical values
¥ Correct notation
)
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NOV 2018
QUESTION VRAAG 4 321 | MO v (L0 A
Q4. 1.2: Penalty of ONE mark if intercepts are not given as coordinates (refer also to (L
Question 7.1} 422 | MIT =8 ~length oflengre vem MT A
V4.1 2: Pemaliseer EEN punt indien qfinitte nie as ko-ordinate gegee (verays ook na = &=
Vragg 7.1) ME - g(l)=y36-()7 =33 « length of lengte vam ME SF
411 | x=Oanden y~—1 *vertical asympeote A TE=MT-ME - 3§ —.35 +length of fengre vam TE. CA
vartibale asimpioor . A -
+" horizoatal asymptote 3
horizontale arimproor A
N z [3) 4123 3’(‘:‘)—-.'.'3!5—{3)" - F A
T Mxym-——1 ~LO0:6) )
x
: ORAOF OR/OF
Jm——-1 ‘0 6 M
x -—c . =R
e & ¥ r= ‘_‘"'5 -8 + calculating radins/bereken radins A .
V-6 A L{0;8) 1)
{—6;0) 424 | fi=yp=alx+pf +q
] v=alx—1)"+ 8 ¥ (i:
EWE] . T p——— y=ax— SF (1:8)
T hovizomtale asimptoot G=all-1"+§
Wl CA from van Q7 4.1.1 a=—2 “a=-1 Ca
v I3 =
by + intesceptiqfinit (0 ; 0) A - Flx)=-2x-1F+8
AN  shapavorm A =-2fx* - 2x+1)+8 s A
(=840~ Wi | | 4 .
— el i =—Ix"+4x+ &
L + x-imfercept'~gni CA =7yt = 2x—3) + common factor’ gemenee fakror M
T ] . g 4
¥ + both curves Baide kromme - f=—2(x+1)(x-3) )
4 335 | —E(-1:0) v coordinates of keordmate van & A
L§ -
©) )
424 CA from fran Q425
414 | 2y =2-0 123 “5F A xel-1:0)
=TT OR/OF v critical values! Erintese waardes CA
OROF OR/MOF OROF
j=27-1 —lex<0 + notation/motasic CA
?=2 @
sx==1 “SF A [4]
]
415 | y>—1 OROF y=(-1,=) T ye-14
]
4.1.6 x=0 OR/OF x=(—x 030 =) v A
OFR/OF xeR:x=0 OROF x<0 orx=0
OR/OF r=R - {0} M
a
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QUESTION/FRAAG 4
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L1 | (x-5)(x+3)=0

, . o ¥ both valwes off
x=5 orlgf x=—3 OR/OF (5;0) and/ e (-3;0) Baide wagrdes van T
A
1)
31z 2 .
g(=—=-2
X
12 i
=-1=0 ¥ =0 4
x
Ix=12
=6 OR/OF  (6:0) v x-wﬂw‘uwtisi
OR/OF oROF
g(@)=2+p
X =i A
=2 [a(x)=10]
-F
12
= )y ¥ x - value'waarde
. CA
=6 OR./| OF |:6.;CI_:|
@)
AD: Full marks

Volpunie

41.3 5-3 1 + A CA
T v x=1 A
() = (1-5){1+3) = —16 ¥ y=-16 ca
~TBDP (1;-16)

OR/OF OROF
(x=5)[x+3)=0
¥ =2x=15=10
i e v AL ca
2a 2|1} v x=1 A
Bl =(1) -2{1)-15--16 OR/OF
fac-b  HL-15)-(-2¥° .
V= - : -—16 -
T 1 41 vy--ls 4
= TPIDF |[1;-16)
QR OF OF/QF
E(x)m2x-2
2x—2m0 » M A
L=l vx=l 4
L) = (1F —2{1)—15 =16 vy--18 o
- TRBDF(1:-16) @
313 [v=—2 v y=—2 A
x=0 ¥ x=0 A
@)
415 I¥
L. [ ." Graph / ek E
| I' ¥ y-intercepts/qinire
. g I ca
Y e « y-intercept/qinirte
| i _ ca
L 0 ;o - + shape/vorm A
"""" i F o 11 1 ¥ turming paoint
—~— draaipunt CA
N
) / Graph / grafiek q:
y ¥ hor. asympt/asimpr
\ ! A
r':-x_ i + x-intercepts/qftnir
W\ / ca
! }\H*;’ ¥ shape'vorm A
(16} .
! 7}
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421 |G =-—4 v value offwaarde van d
A
Agoept’ Asmast
y==4
a
422 | hix=a"-4
4 v substimbon varvareging
-1=a"-4
CA
a= l
2 v comect valoe off
1Y korrekte waarde van a
~hix)=| :| -4 cA
\ 2, @
423 | p(0)=2"-4 OR/OF k(D)= (05) -4 e A
T{0:-3) ¥ ym—3 CA
@
424 [ ye[-3;0] oRwF -3Zy=0 * range
waardaversm|Terrain)
CA
a
425
I ¥ i /
Pix)= — F, _x Equatm.ui
vergelyking van p CA
~w(x)= fo - OROF -wix)= .,llr;z - « equation of
vergelyking van w  CA
@
| AD: Full marks/Folpunte
424 | 0<x =3 OR/OF xe=(0;3] + endpointsisindpunre A
v comect notation’
korrekte notasie A
@
[25]
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FINANCE, GROWTH AND DECAY
EXEMPLAR 2018

QUESTION &

51 i f i o I
igfy ".1_ﬁ.| -1
(. oom}
L= 1+—— - + Comect substitution
=0,073206 v Simplification
~.annual effective interast rate is 7,33%
+Effective rate as %4
£)]
52 AP0
. v Commect formula
T0 - 22001 -0,
I_j 220(1-0,08) + Comect substinrtion
L. {0,03" + Simplified power form
22
=102 g 1__1 v Using logarithms
s.na=13 73363166
Tt will take spproximately 14 mimmtes. v Hearest minute
(5
522 | Value of 4 after 3 years:
A-Dl+n" + Comect formula
A _FR150 gmlrl_w' 5% | + Comect substitution
L J < BI04T0S
=B 2705, 40 B204 705,40
Value of P after withdrawal:
=B 04 705 — =B 174705
P=EB204 705 40-F.30 000 —F174 705,40 Do F 17470540
Amount received at the end of the investment period:
AT (. 1o,5% " v Cormect substitution
A =F1T4T05 40| 1+
b s
LA -BI14 47 15 v Final amounnt
(4)
[14]

NOV 2018

QUESTION/VRAAG S

1 = |.'1—"*?*':|“ -1
0,067 - |'1-"*—w":: -1

12

12
YL.067 = 1+ 2= |

i =12(4T.067-1) = 0,065

1.067-(1+22= |
kS

~.nominal interest rate is/me min ale rentekbeers is 6.3 T

v 5F

P
<067 = 1+42=] ca

L 12 )

~12(4T.067-1)=i__ €A

* 65% CA
(Accept/aamaaar 0 065)

5]
521 | R120 000 * R120000 A
]
5232 Peducing balance method vermnderde balarns-metode -
A< P-0"
120000 = 240000 1 -16% [* v SF
0,5=(0,84)" < 0.5=(0.84) ca
n=log, ., 0.5 + logs/ logs CA
Sm=3 98
N L ) v =308 Ca
it will take 4 vears/dir sal 4 jaar neem YR
OROF OR/OF
Stranght lne - method Be guithsmetods :
A=P(l-ixnm)
IEEIDC'G=J-1-UDQCII:1—16‘:%:W_] ~SF
—0,5=(-16%n) v =0 5m({=16%m CA
_ =05 + making n the subject
nEz 16%; maak n de onderwarp CA
~n=3,125 < m=3125 CA
st wall take 3 yearsidir zal 3 jaar neem K
(3)
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Ln
i

For the firs=t 4 yvearsTir serste 4 jaar:

11,2%"

A=P(1+i) =40000 1+

S A=RE2222 83
For the last 3 vearsFir laaste 3 jaar -

X,

X,

%,

value off'waarde
van [andiem 7 A
EF CA

62223 83 CA

A =62222 B3 (1+13%F “3F Ca
= 5
=RE9T8L,15 * BOTE1 .15 CA
OR/OF OR/OF
“ A =P +iY-(1+i)
A=P(l+i) (1+7) A=P1+i)(1+i) M
. e v valoe ofwaarde van
_ L1 2% (1 2 y1e i andien n A
—-1'EICIEIl.'Jt1 4 | 2 (1H13%) « value off waarde va
- T fandien n A
= B89 781,15 SSF CA
~ 89781 .15 CA
(3)
[15]

NOV 2019

QUESTION/FRAAG 5

51.1 | R11 00D ~ mew value! rue
Winare A
aj
512 | A=B5500 P=El1000 p=5 f=T
A =P(l-in)
BS5 500=ER11 ﬂDO{l—fx{S:lj v 5F CA

log (1,035) 00

= 04 years! joar
-, the year 2018 / die jaar 2018

OR/OF

A, =R200 (1+3,5%) =R207
A, =R200 (1+3,5%)" =R21425

A, =R200 (1+3.5%) ~R272.58
A, =R200(1+3,5%)" =R282.12
-, the year 2018 / die jaer 2018

B.5 500
. R11000
?-_—5 +'making i the subject’
010 muaak i die onderwerp
= CA
=10%% + interest rate/ reniekoers
CA
A0: Foll marks'Folprnie
)
32| A= P(1+id)"

g 273 = 200{ 1+ 3,5% )" ¥ SF A
L .
{035 )" 5 CA
200

273
log = ]

ne——2_ OR/OF n-log, ==

+ log property’ @lenskap

CA
+value of'waarde van n
CA
~ cormect year/
korrekte joar CA
OR/QF
v 5F A
5 CA
v 5F A
5 CA
+ corect year/ korrekte
Jjaar CA
NOTE/ NOTA:
Acceptldamvear 2018

[ xR | -
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[
L=

Value of the investment after initial deposit’
waarde van die belegeing na die aanvangs deposito:

A=P{1+i"
6.7%

=R293 000] 1+
=R 334 642,4791
R334 642.4791+R95 000 = R429 642 4791

Value of the imvestment after adding ‘waarde van die belegging
na byvoeging van B85 000 -

6,7%

=429 642.4791{ 1+
=~ R490 05,2006

Value of the investment after change in inferest rate/ waarde van
die belegging na verandering van rentekoers -

412

i —.|q 1
— R400705,2026( 1+2 |

ST
= R661 T64.62 = R660550

.-. Yes she has accomulated sufficient fumds_\Ja, 5y her genoeg
Jondse peaktkumulesr

OR@F
L I |
A=| 293 000 1+ +05 000 |
| 4 _|
COET®V . T.5%
:-cll——l |1— 5 |
L L

= R G661 764,62 = B.660 580

. Yes she has accummlated suficient funds./
Ja, 5y het genoeg fond:e seakiumuleer

QOF/OF

w5F A
v 5 CA
v 5 CA
v 5F A
v 5 CA

+ walue of ¢ and n/
waarde van i én n

A

v § CA
v conclusion

gevolgmrakiking CA
OR/QF

v M A

' 5F A

v value of 7and n/
waagrde van § en n
A
+ adding Iyvoeging
BO5 000 A
+ change of rate’
verghdering van
koers A
w5 CA
+ conclusion
gavelgtrekking CA

QOR/OF

- -y - g A2
:‘L-RZQ.—‘:DDO“—'S:;'D -1+"""°|

I 12
- ST I R —
+RO3 uuo|1-—'5="'| |1+—'="°|
1 4 | 1 a1z
= R 661 764,62 > B 660 580
.. Yes she has acommilated sufficient funds
Ja, sy het penoeg fondse geakkumulesr
OR/OF
[ooETETT L 75w
P - R660 580) 1+ I’| .|1— : u|
\ 1z
- 6.7e - 7.50 « Aul2
~ 95 000 | 1e—— | |1e |
1 12

= B.282 547,91 « R 293000
Yar she has accumulated syfficient fumds. |
Ja, 5y het genoes fondse geakbumuleer

OR/OF

- : Ll o, w4
T+, ={1+2=| < 14877} < 0.068...
| m} 4

2 years/ jaar:
A= P‘|:1+:|':|" =R293 {Iﬂﬂil—ﬂ.ﬂﬁﬁ...]: +B.95 (00
=F. 429 642 48
4th year/ jaar:
A=B420 642,48 |:1 —{I:{Iﬁs...jz = BLAD0 705,20
5 — 8 years/ jaar:
]

7,5%

A =400 '.'CIS.lD:I 1+ = PR66] 764,62 = F.6605E0

= 4

.. Tes she has aocumulated sufficient fumds /
Ja, 5y het geneeg fondse seakiumulear
OR/OF

v M A
v SF A
v walue of 7and n'
waarde van { en n
A
v adding Eyvoeging
B95 000 with
interests/met rente
A
v change of rate/
verandering van
koers A
S CA
v conclusion/
gnolgrekbing
CA

OF/'OF

v & A

13 A

v walue of 7and n/
waarde van f@n n

A

v sublracting

BO35 000 with

interests A
v change of rate/

verandering van

Fowrs A
v'5 CA

v conclusion/
gnolgmrekbimgCA

OF/OF
v 5F A
v 5 CA
v 5F CA
5 CA
v 5 CA

v value of 7and n/
waarde van § en n
A
v 5 CA
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A=P(1+i)

A = R_293{H2ﬂ|1+006?

= R332 203,3749

w2
A =F3B2 203,3749 1+%
A

=R 315 438,147

o Bt
A, R.'?J{ﬂﬂ[l ﬂiﬁ?

r

=R.108 5018277

-, =il

0,075

A, Rlﬂ330132?3’|1+ 2

=R146 323,4-?23

A +4A = R66l764,62 > RGSD5E0

-. Yes she has accomulated sufficient funds

Ja, 5y het penoeg fondse seakbumuleer

+ conclusion’
pavelgtrekking CA
OR/OF
5F A
v 5 CA
+SF A
v 5 CA
v 5 CA
+ value of 7and n/
waarde van f @n n
A
v 5 CA

NOTENOTA:

1) Max 4 marlks if Simple Interest is wsed”

Mals 4 punie indien enkelvoudige rende

I) Max  marls if any Depreciation is nsed./

Malks 2 punie indien enkelvoudipe remie

@
[17]
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QUESTION &
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6.1 fix)=2x" -3

QUESTION 7

7.1

Fixlmx +2x" —Tx+4

JO =0 +20 — 70 +4
S fl=0

~.x—lis a factor of f

v Substitution
1

Foh i
Average gradient -M v Comesponding y-valoe
BN
1 2 v Comesponding y-value
_ 20 -3]-[2¢2)* -3] ¥
1-(-=2) v Substitution in formula
—-1-5
T3 + Simplification
-=2 )
82 | fixl=4-3x
, o flr=W— ()
e + Definition
4—3(x + K)]—(4—3
- luqlw + Substiution in the definition
=
= lim _}1—4’_3-"‘3“_4’_3-" v Simplification (Temoving
A0 brackets)
.. —3h
= lim
=
- lan(—3)
S  Simplification [ division)
= « Simplification
(5)
6.3 2
? y=—1 Jx
x v
y=2x" 452 wax Tt vl
- 1
v - 1.1
i-—ﬁx—1 +%x—T 6x Yo
&)
6.4 E(X)m—x" —x
£(2) —— (27 —2=—6
+ vale of
Thepoint of conract iz (2; —6) velne oy
gixi=—Ix-1
mm =g (N=-2{1-1=-3 v My, - =5
y=mx+c OF y—p, =mx—x,) v Comect substiution
—6m—5(2 R y—(—6) ——5(x—2
E4 @)+e 00: ! (ﬁﬁj - j{fg ) v Walue of ¢ (simplification)
£= Y=o v Equation (any form)
Sy =—hx+4 .
(3)
[18]

)
7.2 x-intercepts:
Fix=0
¥ +2x" —Tx+4=0 y
. B T N | rati
(r=Dix" +3x—4) =0 g (x 1” ;':' *q“"4d'$':j
(=D r—INx+H =0 ((’f‘ 0x — 1)+ 4) (limean)
r=lor xe—4 y-imtercepts 5
3
T3 Flx)mx’ +2x" —Tx+4
£ =3% +4x-7 v*:im‘““;‘*
Fx=0 Fix=
- e
Grx+THx -1 =0 v Factorisation
A= or x=1 +Both vales of x
(—2,3;185) ad (L0)
v Coordinates of the mmings
5
T4
T
[-2.31E3
v Shape
v Intercepts with x-axis
v p-intercept
v Tuming points
(—4 QI ol '|-||:
(#)
[14]
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QUESTION §
B.1.1 | After 2 hrs
D) =4 +0, 527 —0,25(2)" m v Substituting 2
-dm v Simplification
(7}
812 | D=4+05" 025
el W o ra .
D'(t)=1-0,75¢" Derivative
At 12:00 (3 hours later):
D3 = (E-0,753) « Substitution of 3
-—3.75mh"
v Simplified rate
[E3]
821 Pe—3" 30w
Meither profit nor loss at P=10 v P=0
-3 +3v =0 Faciors
—3wv-10 =10
SV orve10
| v Correct value of v
ve=10kmh 3
822 P=—%"+3 v Derivative
E——-Et'.'—ii'.]'—lil v Equating to 0
e
T ——— v Walue of v
|__:-]
B33 P_ (i R1000)= - I +30TH=T5 wE.ubsnrum!:.
OR R75 000 v Profitin 1 000 .
[13]

NOV 2018

QUESTION/FRAAG 6

6.1 Fix)=Ti-2

—+

o e LT R)=F(x)
£/ (x) =lim -

_lul[."(x—k}—ﬂ]—(?x—l}

b h

Tx+Th-2-Tx+12
-l —

_|_|_|:|1I_

_|_|_|1|:,]

S fn0=T

+ definition dgfrsie A
+ 8F

5 CA

*5 CA

«7 CA

A0 only one mark sless
o Pt

Penalty of one mark

incorrect notaton

Penalizear ean pumt
indien notasie foutigf is.

(5
=

sub-questions 621,622 & 6.2.3

subvrage 6.2 ,6.22 & G622

Penaliseer slegs eem prnt vir fondewe nofasie (Taaste stap) vir

Penalty of only one mark only once for incorrect notation (last step) for

6.2.1 il’f -
a7 *0 A
)
5]: D.‘I: | xi __.:.'; :|
l.
s W ¥ power form magorm
pl ‘-_II- "1
1 1 5 2
-y ——r I
o3 v Zx ° ca
3
3
6.2.3 ¥ .1
¥ = - W oyt A
-x' 22zt v 1x A
. <+ 3x? CA
B _3p7 _ay-
= 3x 4x < —dr7 ca
)]
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QUESTION/FRAAG T

V7.1 - Pemaliseer EEN punt indiem qfsnitte nie as kpordinare

Q7.1: Pemaliy of ONE mark if imtercepts not given as coordinates (refer also to (mestion 4}

seged (verays ook na Fraag 4)

3
Pix)=x +1
PR v 5
Pl2=i2) +1=k
LE=B B4
]
pPix)=x'+1 ]
7 (x) =32 « denivative/qfEeleide .-'Lr_
L]
pix) =3
m =327
-12 ¥ gradient/'gradienr CA
¥-9=12(x-2) OR/OF 9=12(2)+¢ +SF CA
y=12r—-24+ 0 ¢ ==15
Ly =12x-15 Ly=1Zx =15
OFOF
¥-12x +15=10 <y =12x -15 CA
3)
[18]

71 | fix)=—-x(x-3)(x-3)

¥ =) andien xm=3 *-: -?gg .i
(0;0) anden (3;0) v @
72 | fix)=—x{x-3){x-3)
¥ = F(0)=—(0)(0-3){0-3)=0 oA
Y

Accept danvaar: (0 ;0

73 | Flx)=—x(x—3)(x—3)
= —xix’ —6x+0)
OR/OF
- {—xt 3 x =3
OR/OF
-(x —3x)—x = 3)

i) =—x =fx’ —0x

=X —61+9) M A

OF/OF
W [—x +3r)(x-3) a1 a
OF/OF

wo (X =300(-x+3) a1 a

_ @
T4 | fix)m—x +6x —Ox
Fox)=—3x" +12x-0 + detivative/qfteleide M
3% £1%x—0-0 + equating derivative to 0
4 stel gieleide gelyk aan 0 M
x —dx+3=0
(x=3)(x-1)=0 « factors/formulafaktore  CA
- xem3 oriof x=1 + both values of /beide waarde:
X . Vin X CA
J(Lp=— (1) +60) —0(1)=—4
(3:0) and'en (1;—4) + both values of beide waardes
vam ¥ CA
AD: Full marks Foipumse
Cpordinates of ons noming paoint
only: two marks
Fpordinate van een droaiu
TheET Neee prte
&)
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+ correct shape korrekre vorm A
« y-imtercept-qfnir CA
« x-intercepts/- gitnitte CA

+ turning points/draaipunte CA
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QUESTION/VRAAG B

2]
T |1l<x=<3 OROF x=(1:3) « critical values! krinieke waardes -
1 anden 3 CA
+ motaion notasie
]
[16]

211 | Falubuh N o + formulaformule
o OROF F=45x—45x" v SE
=3x(L5)[1-x] .
(3)
B12 | V=4 5x— 4.5 CA from Question’ Vraag
- 511
AV _ 450
dx + derivative/gigeleide M
45 -9x=0
_ + equatng to 0
Ox =43 stel gelyk aon 0 M
~x=0,5 v value of waarde van x CA
OR/OF OFR/OF
b
_'r:—_
2a o
45 v using a formula/sebruik ‘n
=— : Jormule
2{—-4.5)
=0.5 s
v value of waarde van x CA
E)]
821 | w0 )=8+ 4(0)-(0) mie=3 m/
- the initial weloerty of the car’ “Ems A
die aanvankhike snelbeid van die motor 8 m's NFU
(1}
822 |l y(n=-8+4-1°
vi(0,2)=8 + 4{0,27-(0,2)" m <5
=5, 76 m's “8.76m's A
- the velecity of the car when 0, 2 seconds willbe 8, T6m's
die smelheid van dis motor wannser 0,2 sekondes sal 8,76 m/s wees | NEU @
(2
813 | =B -1
; v 4 A
V() =4-2 S A
vV (1,2) =4 -2(1,2) ms® +SF into a derivative
-1.6m's® in ‘n qigeieide CA
~1.6m's’ ca
NFU
(4
[13]
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QUESTION/FRAAG &
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6.1

Fi{x)=5 —éx

£ (x)=Im

Jlx+m)—fix)
L h

T 1 1 (o 1
NSy

+ definition'dgffuisiec A
+ 5F A
¥ 5 CA

¥ lm—=— CA
h

¥ CA
2

AQ: ONLY 1 mark’
SLEGE 1 puns

Penalty of 1 mark for
incorrect notation’
penaliseer I punte vir
verkeerds nofasie

5)

Mo penalty for notation in the remaining questions’ Geen penaliseering vir notasie in die

i l W
=D=[x x4+ 2 ]
k /

2
=D, |:x= + 11']

62.1 Flx)=a' - 0,5¢ - x"
Fix)=0-157 3" OR/OF —1,5%° = x° '/dﬂ““t}'*“‘f qieletde
wm oa A
¥ —Lix® A
¥ A
[£)]
622 - -
D|xl|Jx+2 .
) i A

631 a4+ I =Tt
Tat - 21 M A
y=————"  OR/OF p=Tx -2 +" making y the subject/maak
x ¥ die enderwery A
[#)]
632 y=Tr" =24
< 4
& _ e 4 ¥ 35x CA
E—E}x‘ 4x v _ax oA
@
641 | p(3o0) = 0,8(300)° — 200(300)  profitiwins x
=R12 000
4.2 F{x)=08x" — 200x
0,8x* — 200x=0
x(0,8x—200) =0 ¥ factors/faktore M A
x=00orx=2350
. . } ¥ commect valoe of korrekte
-~ 250Tight bubbs/gloeilamps waarde van x CA
OR/OF OR/OF
0.8x"-200x=0
0.8x=200x
200x . .
= ; x#0 ¥ iselating/ izeleer x
0.8x MOA
~x=250
- 250 tight bulbs/glocilampe ¥ correct valne of korrekre
waarde van x CA
AQ: Foll marksFoipunse
(2]
6.4.3 Pix) = 0,8x° — 200x

P'(x)=16x - 200

¥ derivative/qireleide A
¥ substitution vervanging

P/(200) = 1,6(200) — 200 ca
=120 bulbs per day / gloclampe per dag v Tate/fempo CA

(3)

[23]
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QUESTION/FRAAG T

fix)=x'+hx’+ax+d

T1 Elx)=9x + 18
x-imtercept’ gftait, g(x) =0
0=fx+18 * 0 =0x+18 A
—8r =18
Kom=1
Q(-12:0) +" coordinates of Fodrdinare
y-intercept/gfindt, x = 0 van A
T(D;18) + coordinates of kodrdimate
) van T A
OR/OQF OR/\OF
2 + N A
(x"'f}(X—J)'[I—:’r]—D + coordinates of Fodrdimate
Q(-I:0) van Q A
y-intercept/gfinit, x = 0
T(0;18) + coordinates off kodrdinarte
' wan T A
[E)]
AQ: Foll marks'Folpumes
T2 | fx)=(x+)(x—-3)(x-3) 7 repeated factor herhalde
=(x+2)(x* - 6x+9) OROF (x-H(x*—x-6) | Joker 4
j « quadratic factor/
flx)=x" -4 -3z +18 Ewadratiese faktor A
bBe=—4 ¢=—3 d=18 + expanding’ withrer A
OR/OF OR/OF
fFlx)=x"+l’ +ex+d
Ffix)=x"+m" +ex+18 « d=18 A
Ffi-23=0: B—-ec=-5 1)
Fi3r=10: Wt+e=-15 _@ ¥ 3 A
D+ % =-2 v A
h=-4
N4y —c=-3
c=-13
OROF OR/OF

flx)=x" +bx" +ex+13 v d=18 4
0=(3)" +5(3)0 +c3)+18
0=45+86+ 3
e=-15-3b ¥ 3 A
Ffle)=3x" +2x + ¢
FO=33V+23)+e
c=—27-68b
-15-36=-27-46& v 5 A
b=-4
e ==27-6(-4)
e=-3 @
T3 | flx)=x® — 42 —3x =18
Fay=3t—8x-3-0 v ca
. v =10 CA
Ix* —8x—-3=0 &
=@yt Ji—mE —armi—sy |+ factors/formmla (faktore form
(3x +1)(x — 3) = 0 OR/OF x -~ =8 — 43
26 ca
¥ o—— ! oriaf x =3 ¥ comect value of kerrekie
3 waarde van x CA
3 2 -
T T 1) [ 17 500
Ve fl-—|= —— -4 - | =3 - |+18=—
y=1| 3.| Y |. 3_.| 3 3_| 27
[ 1 _500% PP v B coordmates kodrdinat
“R|-—:=—— | OR/OF R(-0.33:1832) renramatEs A
\ 3727 | ca
5)
741 _— 500 OF/OF v=1851 < equationvergelyking  CA
Y =3 y=~18.52 m
742 | x> -2 OROF xe(-2;=) ' correct inequality/kerrakze
ongelykheid A
(1
743 1 f 1 .0 ¥ ritical values/Eritiese
~$<x<3 ORWOF xe|-3:3 | waardes cA
- . ! ¥ comect notation korrekte
natasia CA
@
[15]
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QUESTION/FRAAG B

21 | h=(66-2x—x)om
=(66—3x jem + height/hoogte A
(1)
a2 . ' o 140 v F A
Vimem® )= ar'h + ;| —ar |
= 4
=gx [66-3 ]+1r4r :)
=Fx | X Ellg X ) + SF CA
= f6rx’ —Ixx +%xx3 5 cA
, 7 NPU
= forx’ —Eff
(3)
B3 i . s T R
V(inm') - §6xx" —E.vx'
av ¥ derivative/qfeeleide
— - —Tmx’ +132mx cA
dax £
0= -Trx® +1327x « equating " (x]
E— - tovsted pelyk aan 0 A
—Q327)% f132e) — 47
0= —xx(Tx —132) OR /OF x= —0222) ':;’ f) 3T | factors/ formuls
12 =1z faktorejform  CA
-rx=0 ovgf X =—
x=0
x-E ¥ comect value off
7 korrekte waarde van x
CA
(4
B4 . T
Viman?) = 66 —;3 Tx’
- £ S .
| 131 E; ].J_] » SF (._-'L

-G Tl——ﬁl—
VT3

m24 576,74 OR/OF T823,02 &

¥ max/'maks volume
CA

o

[10]
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INTEGRATION
EXEMPLAR 2018
QUESTION @
- iEa NUBTPS
-Fx"¢c+?fidx-Jdr ]
_ * vz
-xq—?]n.r—x+C -3
—3 v Tinx
V- X
o
&)
8.2 hix)=—2x —6x
[ (-2x —6x)ax _

2%’ 2.1 |
- ———3x"
2

- —18+27
=9 unifs square

—Ei:lj —-'I:':':I | [ —{ -\j J( -‘!j

v —

3

v Substituting
v Substituting — 3

v Simplificaton

v —3xt

(5

[#]

NOV 2018

QUESTION/FRAAG O

Penalty of one matk once only if the constant in Cuestions 9.1.1 & 9.1 2 is onitted
FPemalizaring met slegs oom punt, indien bovstante @ Frae 001 & 8.1, 2 weggelaat is.

211

5

-8 i
T « —flnx
=-§ Fla'x OR/OF
- X Lni
1 X
=-6lux +C OR la—+ C OR —6log, x+C OR/OF
—6log, x
v C
2
212 I:x—l I e
=[( & —2x +1)ax « product | product 3
z CA
X 3 )
=?—.r:—.r +C s =X ca
“x+C CA
(4
932

+ ATea motation using
imtergrals’ Areg-notasie mer
gebruik van integrale M

X

v = A

3
¥ 3x A
~« EF CA

+ bounded area’ begrensde
oppervakite CA
NFU

AQr 3 marks pumte

L

11
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NOV 2019
QUESTION/FRAAG 9
1.1 _[mr“dc
a1
pren) * m X _ | A
-m| 1|—C p=-1 | o +1
'.-P+ El ‘/c _j‘.
OR/'OF OFROF
,m Pl N
- 2
M pe-l p+l
p+l ¥ A
(2)
012 a2
H x tx Ry
R /
-J'[x' +x' - 1" | ¥ 5 A
4
=-—x e —-2r' 4 C v I ca
'l £ CA
3
¥ - CA
(3}

02

3157 47
A'IL’fL_;;lﬂ
_[—4Inx Ei;
=[- 4mn(3,5)] - [- 4In(1,4)]
=—3,67

o0 3,67 square umits
vierkame eenhede

OFR/OF
3.3
A =T jl A

_i}d,

LS x

—[-4mx]

= [4In(3,5)]- [ 4m(1,4)]

=3 67

o0 3,67 square undts' verfante eenhede

OR/OF
3.3 (47
a-fifo-(-5 )
3,3 351 4
ol AL |\ E}t
- [4ma] 3
= [#m(3.5)]- [ 4mn(1,4)]

=3 67
-0 3,67 square units' verkte eenhede

~'area notation using integral/
opperviakie notasie deur
gebrutk vam integrasia A
+" integral/intesraal A
+ substimtion vervanging CA
" substimtion vervanging CA
L] CA

+" correct positive value of the
bounded area’
korrekte positiewes waarde
van die begrensde
apperviakie Ca

OR/OF

+ ares notation using ntegral’
apperviakie notasie deur
Februik van imtegrasie A

+ integralimragraal A

+ substimtionvervanging C

+ substimtion vervanging CA

L] CA
+ comrect positive value of the
bounded area’korrekie

positiewe waarde van die
beprensde opperviakie CA
+ comrect positive value of the

OR/OF

~'area notation using integral/
opperviakie notasie deur
gebruik van integrasie A

+ integral/fnregraal A

+ substimtionvervanging CA
+ substimtion vervanging CA
L] CA

+ cormect positive value of the
bounded area’korrekte
positiewe waarde van die
Bbegrenzde opperviake CA

()

[17]
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