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Technical Mathematics/P1/Tegniese Wiskunde/V1 2 DBE/2023
SC/NSC/SS/NSS — Marking Guidelines/Nasienriglyne
NOTE:
o If a candidate answers a question TWICE, only mark the FIRST attempt.
o Consistent accuracy applies in all aspects of the marking guidelines where indicated.
o # Shows questions where Tolerance Range will be applied:
Q122 ;Q332;0Q53;Q092
LET WEL.:
o Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
o Volgehoue akkuraatheid is deurgaans op alle aspekte van die nasienriglyne waar
aangedui.
o # Toon vare waar Toleransie Wydte (Verdraagsaamheids omvang) toegepas word:
V122 ;V332;V53;V9.2
QUESTION/VRAAG 1
11.1 1
SX(2x-1)=0 vx=0 A
1
X=0 orlof x== vX== A
2 2
)
1.1.2 —x(6— x):4 AD
2 _
X*—6x—4=0 v standard form / A
—b +./b? — 4ac standaardvorm
- 2a
_—(-8)=y(-6) —4(1)(-4) v SF CA
- 21
0,61 /15) 6,61 vx~-00 n
X = -0, or/of Xx=6, v x~661 CA
= )
113 | (2-x)(x+5)>0 ORIOF (x-2)(x+5)<0 v critical values/ A
) kritiese waarde
—9<X<2 ORIOF  x&(-5;2) v’ correct notation/ A
OR/OF Xx>-5 and/en x<2 korrekte notasie 2
121 | y+x-10=0
y= —x+10 v y=-x+10 (S
122 | y= -x+10
#
x> —xy +y>=28
x? — x(—x + 10) + (— X + 10)2 =28 v’ subst./ verv. CA
X%+ X% 10X +Xx*— 20X +100 = 28 v expanding/ uitbrei  CA
. 3x*—30x + 72=0 or/of x*—10x+ 24=0 v standard form /
_ A= standaardvorm CA
(X GXX 4) 0 OR/OF v factors/formula
—(~10) ++/(~10)? — 4(1)24) faktore/formule CA
X =
2(1)
- x=6 or/of x=4 v’ both x-values/albei
X-waardes CA
.. y=—6+10=4 or/fof y=-4+10=6 v'both y-values/albei
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Technical Mathematics/P1/Tegniese Wiskunde/V1 3
SC/NSC/SS/NSS — Marking Guidelines/Nasienriglyne

OR/OF
X=-y+10
x> —xy+ y> =28
(-y +10)* — y(—y +10) + y* = 28
y>—20y +100+ y* 10y + y* =28

DBE/2023

y-waardes CA
OR/OF

v’ subst/verv
v expanding CA

3y’ -30y+72=0 or/of y*—10y+24=0 CA
v standard form /
—(=10) £ J_ 10V — a(1Y24 standaardvorm CA
(y-4)(y-6)=0o0r/0F y - £10) (2(1)) (e4) v factors/formula
~y=4 orlof y=6 [faktore/formule CA
v both y-values/
oo B B B beide y--waardes CA
oo X=—4+10=6 orlof x=-6+10=4 v both x-values/
beide x-waardes CA
(6)
1.3.1 p_ E
A
PA=F
A= F v" subject/ onderwerp A
P (1)
132 | ,_F AD
P
25 x 10° v SF CA
= 25984 4305 "
' v'S CA
~0,000962 m?*
N 42 v'Scientific notation/ CA
~962x107m Wetenskaplike notasie
OR/OF
b F OR/OF
A
3 v SF
25 984 4805 = 2210 . A
S . CA
A z0,000962 m2 \/3\(/:|ent|flc n(_)tatlon/ _ CA
4 etenskaplikenotasie
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Technical Mathematics/P1/Tegniese Wiskunde/V1 4 DBE/2023
SC/NSC/SS/NSS — Marking Guidelines/Nasienriglyne
1.41 | =1000111, — 10011, AD
v M Substitution/ A
= 110100, vervanging
v' 110100, CA
OR/OF OR/OF
1000111, and/en 10011,
2° 2° 2° 28 22 2! 2°
1 0 0 0 1 1 1
1 0 0 1 1
64+4+2+1=71 2y A
16+2+1=19
o 711-19 =52 CA
v' 110100,
52 =32+16+4=110100, AO: Full Marks/volpunte )
142 110100, =2°4+2% 422
_52 v" decimal form/ CA
desimale vorm (1)
[22]
QUESTION/VRAAG 2
21111-3k =0
1
k== v' value of / waarde van k A
> M)
212 | k =4 v' value of / waarde van k A
1)
221 | <0 OR/OF isnegative/ negatief OR/OF v <0 or/of isneg or/of A
less than zero/minder as nul less than zero/minder as (1)
nul
222 | 4x*+3x+ p=0 AD
A=b®-4ac
~(3F ~4(4)(p) v SF A
—9-16p v'S CA
9-16p<0 vA<Q A
9
P> v value of /waarde van p CA
4)
[7]
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QUESTION/VRAAG 3

3.1.1 7(3x)° =7M)=7 v 7(1) or/of 7 A
1)

312 | 8242 - v72)

= V2x4(V2x121 - V2x36) v J2x121 orlof A

1142

=2J2 (1142 - 642) OR/IOF = 2.2( 5.2) V2
v J2x36 orlof A

ORIOF =22 11v2)- 2v2(6v2) 62

OR/OF =22x2 —12x2
= 20 V'S CA
AO: Zero Marks/ (3)
Nul punte
313 gn—l x 273—2n
812—n .

32(n-1) , 33(3-2n) v’ prime base/ A
= 342 -1) priem-basis
A vexpanding/ uitbrei  CA
- 3874n

2n—2+9-6n-8+4n
=3

v'exponent properties CA
/eksponent
eienskappe

:% OR/OF 3™ v %OR/OF 3™ CA

(4)
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6

DBE/2023

3.2 | log(x+2)-logx =1
ogX+ 2 -1 OROF logX2 —log10 v log properties/ A
X
X 4 2 . eienskappe
VI v' exponent form/ A
eksponent vorm
10x=x+2 v'S CA
2
-y =£ 2
. X S Vo2 CA
9
OR/OF OR/OF
log(x+2) —logx =1
log(x+2) = log10 + log x v 1og10 + log x A
log(x+2) = log10x v’ log property/
eienskappe A
X+ 2 =10x V'S CA
2 ,
9 Y x=g CA
(4)
3.3.1 | zliesinthe 4" Quadrant/ 1& in 4de kwadrant AD
v correct quadrant/ A
_ korrekte kwadrant (1)
332 | z=5-15I AD
ol r=y52 4 (57
=512 v modulus(r) A
tand =—§ =-1
ref /verw. £ = 45° v'reference £/ verw £ CA
0 = 315° v'argument CA
7= 52 cis315° OR/OF 245|315° ¥'polar form / polére CA
vorm
OR/OF [Accept radians/ Aanvaar
radiale]
Z= Sﬁ(cos315°+ i sin 315°) AO: Full Marks/volpunte 4)
34 |m=3i(2i-5)+7-ni
m + ni = 6i2 — 15i + 7 v expanding A
:2
m + ni = 6(~1) - 15i + 7 vit=-1 A
m=1 v'value of / waarde van m CA
n=-15 v'value of /waarde van n CA
(4)
[21]
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QUESTION/VRAAG 4

DBE/2023

411 | A x=-2 B: x=4 AD
v’ x-coordinate of / A
x-koordinaat van A
v’ x-coordinates of /
x-koordinaat van B A
(2
412 _—2+4 v'M Midpoint/ A
2 middelpunt
=1 v x=1 CA
y=—(1)°+2(1)+8 OR/OF y=—(1-4)(1+2)
D(;9)
OR/OF OR/OF
y=—(x*-2x-8)
y=—Xx+2x+8
b
X=——
2a
B 2
_2(_1) v" M formula/ formule A
= v x=1 CA
y=—1)°+2(1)+8 OR/OF y=—(1-4)(1+2)
:9 v y:9 CA
D(I;9)
OR/OF
OR/OF
f'(x)=0
—2x+2=0 v'M derivative/ afgeleide A
X:]. v X:l CA
y=—1)?+2()+8 OR/OF y=—(1-4)(1+2)
=9 v y=9 CA
D@;9) 3)
413 |(@ Yy<9 OR/OF ye(-©;9] v’ answer/antwoord CA
from/vanaf Q/V 4.1.2
€))
(b) x=0 and/en AD
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DBE/2023

from/vanaf Q/V 4.1.2

)
4.1.4 _k 9
9(x) = X * v'subst.asymptote/verv. asimptoot  cA
O—Lz+9 v subst/verv A CA
k=18 v value of/waarde van k CA
3)
415 | -2<x<0 OR/OF xe[-2;0) v’endpoints/eindpunte A
v/correct notation/notasie A
)
421 | h(x)=2x+c
0=2(-3)+c v’ subst/verv S A
6=cC v value of/waarde van ¢ CA
)
422 | (a) M(-6;0) v’ coordinates/coordinate CA from/
vanaf Q/V 4.2.1
1)
(b) p(x) =+/36—x° 36 or/of 6° CA from/
vanaf Q/V 4.2.10r 4.2.2 (a)
1)
(c) -6<x<6 OR/OF Xxe[-6;6] v’endpoints/eindpunte CA
v'correct notation/notasie A
)
431 |y=-9 v'asymptote / asimptoot A
1)
4.3.2 K [1)X 9
X)=|=| -
3
0= (lj 9
3
3_X :32 v 3—X :32 A
X=-2 vV X=-2 CA
1 0
k(x)=|=| -9
o[}
y = _8 v y = —8 A
©3)
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4.3.3 4y AD
v’ asymptote/asimptote CA
v both intercepts/
beide afsnitte CA
v exponent shape/ CA
eksponent vorm
@)
[26]
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QUESTION/VRAAG 5

5.1 A=P@1+i)" AD
v F A
=75 (L+26%)°
v SF A
~150,03°C / temp A
NPU NPR 3)
521 | R27 000 v/ 27 000 A
1)
522 | A=P(1-i)"
n v SF CA
27 000 =81000(1-0,2)
27 000 —(08)" v'S CA
81000
27000 1
n= IOgO,S —81000 OR/OF n= IOg(l_O’Z) 5 v |Og form / vorm CA
n ~ 4,92 years/ jare v 492 CA
(4)
5.3 | Amount on /bedrag op 1 Feb 2025:
# 1006 \12* 2 v
A, =R30 000 (l+—j + R 20 000 109% 2% 2
R30 000 (1+ ?j A
~R 56 611,72884 A
v
Amount on / bedrag op 1 Feb 2026: +R20000
12%)° 2 CA
A, =[56 611,72884 | x (1+ > j +R10 000 v A x (“ 122%j
~ R73 608,93853 A
Amount on / bedrag op 1 Feb 2028: v'+R10000
A, =73 608,93853 x (1+12%j“2 2x2 C
= s 0 x A
3 v A, x (1+ 12% j
~ R92 929,59
The municipality will NOT will be able to save enough CA
money for the upgrade / Die munisipaliteit sal NIE genoeg | ¥ conclusion/
geld gespaar het vir die opgradering nie. gevolgtrekking
OR/OF
OR/OF
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DBE/2023

2x12 3x2 4
0 0,
A =R30 OOO(1+ Mj (l+ 12/0) 10% 12 x 2
12 2 R30000 [1+ 12") A
0 2x3
+ R20 000(1+12/0j A
v'+R20 000
2
0n\2 %2 v 12%
+ R10 000 (1+12/°j X(“ A
v
A ~R92 92959 +R10000
v x[1412%8 o CA
The municipality will NOT be able to save enough money for
the upgrade / Die munisipaliteit sal NIE genoeg geld gespaar | v conclusion/ CA
het vir die opgradering nie. gevolgtrekking
OR/OF
12 x ” OR/OF
10% 12% v
A =|<R30000 (1+ ) +R20000 x(l-i— J +R10000 A
{ 12 2 10% 12x 2
R30000 | 1+=—+—
2x2 12 A
12%
X (14— j
2 v +R20 000 A
A ~ R92 929,59 )
v 12%
x| 1+ > A
v' +R10 000 CA
2x2
v x (1+ 12%)
The municipality will NOT be able to save enough money for ] CA
the upgrade / Die munisipaliteit sal N1E genoeg geld gespaar | ¥ conclusion/
het vir die opgradering nie gevolgtrekking
(6)
NPR
[14]
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QUESTION/VRAAG 6
6.1 AD
f(x)= %x +5
v definition/definisie A
f’(x)=|im f(x+h)—f(x)
h—0 h
;(x+h)+5—(;x +5) v SF CA
=lim Penalty of one mark for
h—0 h . .
incorrect notation
— X+ zh +5 - zx—5 ,
_lim 2 2 v'S Penaliseer een punt CA
" h0 h indien notasie foutief is.
;h
= !,'Lr}) h vs AO one mark/slegs een CA
7 punt
=lim —
h—»0 2
7
- 1 (x) =5 OR/OF 35 v/ OR/OF 35 CA
2 (5)
6.2.1 f(x)=-8x AD
f'(x)=0 v 0 A
(x) 1)
6.2.2 X4 + 9x AD
y=—7
X
=x* +9x™* vs A
dy P dy 9
—=2Xx-9x OR/OF —=2x——
dx dx x? Vo2 9 CA
v —9x7? or/of — CA
X (3)
6.2.3 DX[(\/;+8X>1 AD
1 ? .
=D, (x2+8xJ v X2 A
3
_ 2 2
=D. [ X +16X7 + B4 x } v' expanding/ uitbrei CA
1
=1+24x2+128x OR/OF =1+24/x+128x | v 1 CA
1
v 24x2 OR/OF 24+/x CA
v 128 X CA
®)
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DBE/2023

6.3.1 g(x)=3x* + 9x
g’(x) —6X + 9 v’ derivative of /afgeleide v A
1)
6.3.2 9'(x)=6x+9
A m =6(=3)+9 v subst.int_o deriva_tive/ CA
9 vervang in afgeleide
- v -9 CA
)
033 1y=3(-3f+9(-3) . .
. y=0 v’ y- coordinate / kodrdinaat A
y=MX+C OR/OF  y—y,=m(x—x,)
0=-9(-3)+c y-0=-9(x+3) | Y SF CA
c=-27 y—0=-9x - 27
S y=—9x-27 v’ egn. of tangent / CA
vergelyking v raaklyn
3)
[20]
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Technical Mathematics/P1/Tegniese Wiskunde/V1 14 DBE/2023
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QUESTION/VRAAG 7
711 (0;-10) AD
v 0 A
v -10 A
)
72| f(D)=—(D°+6(-1)* -3(-1) -10 v’ substitution/ vervanging A
=0 v 0 A
- (x +1) isafactoroffis a factore van f
)
7.3 | x-intercepts, y =0 AD
—(x=2)(x*—4x-5)=0
—(x-2)(x+1)(x-5)=0 v x=2 A
w x=2 orlof x=-1 orfof x=5 v x=-1 andlen x=5 A
AO: full marks/volpunte 2
14 | f/(x)=-3x% +12x -3 v’ derivative/afgeleide A
f/(x)=-3x? +12x-3=0 v equating derivative to 0/ A
= %% Ay +1=0 stel afgeleide gelyk aan 0
- a7 e /SF cA
) 2(1)
JXR O, 27 orlof X= 3, 73 v both values of /
. CA
beide waardes van x
y = £(0,27)=— (0,27)2 +6(0,27) 2 - 3(0,27) -10
~ -10,39
3 2 v both values of /
=f(373)=-(373 6(3,73)" —3(3,73) —-10
y (373) =~ (3,73)" +6(3,73) (373) beide waardes van y CA
~ 10,39
(5)

. (0,27 ;-10,39) andlen (3,73;10,39)
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7.5 AD
' (3.73:10.39)
v y-intercept/ afsnit CA
v all x-intercepts/ al die CA
x- afsnitte
v both turning points/ CA
beide draaipunte
v cubic shape/ CA
kubiek vorm
(0.27:-10. 39)
(4)
76 | 0,27 <x<373 v critical values / CA
kritiesewaardes
OR/OF v’ correct notation / CA

korrekte notasie
x (0,27 ; 3,73)

OR/OF

Xx>0,27 and/en x<3,73

(2)

[17]
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QUESTION/VRAAG 8

16

DBE/2023

8.1 r’=9-nh? v" Applying / toepassing A
> Pythagoras Theorem/
r=y9-h Stelling
v I =49-h? A
)
1
82 |V =Z=mr?h
3
V(h) =%7r(w/9—h2 )2h v SF CA
=%7z(9—h2)h Vs CA
=3xzh-— 1 zh?
3 )
83 | V(h)=3zh- % zh?
V! (h)=37 —zh? v’ derivative/ afgeleide A
For maximum/vir maksimum: V' (h)= 0 v equating derivative to 0 A
/ stel afgeleide aan 0
37 —7h?=0
—zh*=-3x
h?=3 vS CA
h =+/3 cm OR/OF h ~1,73 cm v  value of/waarde van h CA
NPU NPR 4)
[8]
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QUESTION/VRAAG 9

3
911 j;dx v 3Inx A
=3Inx +C v C (2A)
3X 5/ 3 AD
9.1.2 I(_FJF Xde v 3yt A
3
3 5 A
:j(—3x4+ XSJdX VX
8
=3 xe c 1
-3 T8’ v x* ORIOF - CA
5 8
8 5 @ 5 ¢ X5 CA
= x’+=x*+C ORIOF = =+>x°+C ‘/gx OR/OF
5 (4)
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9.2 B AD
# Ar=- .[0 T (%) o v M Area notation using
3, integrals/ A
:_J; (X =5x) dx Oppervlakte-
3 3 notasie met gebruik
- _{X_ _ EXZ} van integrale
3 2 X_3 0.2 A
3° 5 0° 5 3 2
=- H% -5 } —{(3 _E(O)ZH v Substitution/ CA
Vervanging
= 13,5 OR/OF 2—27 units? / eenhede? v 13,5 ORJ/OF 277 CA
A, = .[ (x* - 5x) dx v'M Area notation using A
; 7 integrals/
N S Oppervlakte-
3 2 notasie met gebruik
5
van integrale
(M 52 ][O 5
=50 |75 50 v Substitution/ CA
vervanging
38
=3 OR/OF =~ 12,67 units®/eenhede * v 3_:? OR/OF 1267 CA
. Aj-A,=135-12,67 units? / eenhede? v'Subtracting Areas/
Areas aftrek M A
~ 0,83 units / eenhede? v 083 ORIOF > CA
OR / OF =2 units? / eenhede? NPR
6 AO: 3 marks/punte (9)
[15]
TOTAL/TOTAAL: 150
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