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Technical Mathematics/P1/Tegniese Wiskunde/V1

NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE: o

2

DBE/November 2023

If a candidate answers a question TWICE, only mark the FIRST attempt.

e Consistent accuracy (CA) applies in all aspects of the marking guidelines

where indicated.

e No penalty for rounding (NPR) for ALL questions.
e # Shows questions where a Tolerance Range will be applied:

Q131 :Q6.1:Q092

LETWEL: e
poging na.

Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE

e Volgehoue akkuraatheid (CA) is deurgaans op alle aspekte van die
nasienriglyne van toepassing soos aangedui.

e Geen penalisering vir afronding (NPR) vir ALLE vrae nie.

e # Toon vrae waar Tolerance wydte ( Verdraagsaamheids omvang) toegepas
word: V1.3.1.;V6.1.;V9.2

QUESTION/VRAAG 1

111 | (7 -3x)-8—-x) =0
7 vlc233 A
X== OR/OF ~2,33 or/lof x=-8 3
v -8 A
)
1.1.2
3 —dx =1
3
2 1 2
o ~hxvb®—dac
2a
(4 Ji-ar -4 ;
_ 3) oriop —(C12)%V(-12) —49)(-1) | v SF CA
2(3) 2(9)
+ +
_ 4%420 ORIOE  — 12 +/180 /s
6 18
. X=1,41 or/of x~-0,08 v'x - value/waarde CA
(4)
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1.1.3

-x*+16> 0
(x=4)(x+4) < 0 OR/IOF (—x+4)(x+4)>10

OR/IOF —(x—-4)(x+4)>0 OR/OF (-x—-4)(x-4)>0

ORIOF  _ ~(@+y(0)" ~4)(-16)
2(0)

Critical values/ kritiese waardes: 4 and/en —4

.. —4 <X <4 OR/OF xe(—4;4) OR/OF x>-—4 andlen x<4

OR/OF

v M

v’ critical values/
kritiese waardes

v’ correct notation/
korrekte notasie /
correct graphical
solution/ korrekte
grafiese oplossing

AO: Full
marks/Volpunte

CA

A

(3)
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12 | x—y=1andlen x+2xy+y?=9

X =y+1 v’ subject/ onderwerp A
(y+1)+2y(y+1)+y?=9 v'subst./ vervang CA
y+1+2y? +2y+y?=9

2 _
3y +3y-8=0 v'std form/vorm CA

- *(B -4(3)(-8) -3+
y-—® (2)(3) (3)(-8) _ 316 105 vor oA

~ y=~121 orlof y~-221

OR/OF

y =x-1
X+2x(x — 1)+ (x = 1)2=9
X+ 2X2—2X + x> = 2x +1=9

3x*—3x—-8=0

© X=1,214+1 = 2,21 orlof x=~-221+1=-121

(D3 -43)(-8) _ 3105
- 2(3) T~ 6

X~ 2,21 orlof x~-121

S yx221-1=121 orof y~-121-1=-221

v both y-values/beide y-wrdes CA

v'both x-values/beide x-wrdes CA

OR/OF
v subject/ onderwerp A
v'subst../ vervang CA
v’ std form/vorm CA
v SF CA

v’ both x-values/beide x-wrdes CA

v'both y-values/beide y-wrdes CA

(6)
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131, _ 1
# " 2z . JLC
JLC = ! ORJ/OF
2r f,
l 2
LC- ( j
f, x2x
l 2
Lo [ j_c
f, x2x
ORJ/OF
(o1
" 2rJLC
1
f)? =
() 47?% LC
1
LC =
4r® (f,)°
1
L:
4r*(f,)*C
ORJ/OF
fo 1
" 2xLC
1
L:
a 21f,\/C
2
2 1
L =
() [hfrﬁ]
L= ! .
4z*(f,) C

f, x2x

LC=1

v \/LC the subject/ die onderwerp /
Cross Multiplication/
Kruisvermenigvuldiging A

v'squaring both sides/ kwadr beide
kante A

v L subject/ onderwerp CA

OR/OF

v'squaring both sides/ kwadr beide
kante A

v" LC the subject/ die onderwerp
CA

v" L the subject/ die onderwerp
CA

OR/OF

v JJL the subject/ die onderwerp A

v'squaring both sides/ kwadr beide
kante A

v’ L the subject/ die onderwerp
CA

3)
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1.3.2 1\ 1 2
L= +C ORIOF L= | ———
f. x2rx f. x271/C
2 2
1 - 1 v SF CA
= | ———1 +1(0,65%x107°) OR/OF =
(1,59 X ZﬂJ ( ) [1,59 x27+/0,65%107° J
~ 1541461 H v'S CA
OR/OF OR/OF
(o1
" 2z LC
1
1,59 =
27/L x 0,65x10°° Y SF A
L~ 15414,61 H /S CA
(2)
1.4 |24 = 11000, v binary/ binére A
1)
1.5 | 144 +110, v6 A
=144 =6 =24
v 24 CA
OR/OF OR/OF
144 =10010000 , / 10010000 A
10010000, + 110, = 11000 , = 24 2
v'24 CA
AO: Full marks/Volpunte
(2)
[23]
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QUESTION/VRAAG 2

DBE/November 2023

211 | A=b® -4ac ,
SF A
=(-4) - 41)(a)
~(- )" - 40)(a)
=0 v'value of discriminant/ waarde van
diskriminant CA
(2)
2.1.2 | Equal, real and rational / Gelyk, reéel en rasionaal v Equal , real and rational/
Gelyk, reéel en rasionaal
CA
(1)
22 | x*~4x+p=0
A =Db?-4ac
v'SF A
=(-4) - 4(1)(p)
=16 —-4p
A<Q v A <0 A
16 -4p < O
p>4 v value(s) of/ waardesvan p CA
AO: Full marks/Volpunte
3
[6]
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QUESTION/VRAAG 3

3.1.1 1 1 1
I 2 = Z(1) == v A
0g, a 2( ) >

1)

N |-

312 | [5x (45x + 2./80x )

= \/5 (\/5>< 9x +2\/5><16x) OR/OF \/ﬁ (3 SX +8\/§) v'simplified surd/expanded surd
vorm/ vereenv wrtlvorm/

uitgebreide wrtlvorm A

- J5x (11,5x) ORIOF  3x5x+2x4x5x | S CA

=55 X V'S CA
OR/OF OR/OF

J5x (/45 x + 2./80x )

=\225%? + 2,/400x*

v'Expansion/Uitbreiding A

= 15x + 2(20)x 7S CA

v
=55 x S CA

AO 1 mark /punt
®3)

3.13 3n-2
4
(23n+2 . 8n—3JX8

I S 5 ]st

g +2, (23 )” - v'prime bases/ priemgrontal A

23n+2 . 23n—9

6n —4
= z—j X23

= 200 A SN2 aes v’exponential property/ eksp

eienskp CA

6
=2 OR/OF 64 Vs CA

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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OR/OF OR/OF

43n—2
(23n+2. 8n—3]><8

:43n—2 .2—3n—2. 87n+3x8

— 26n —4-3n -2 -3n +9+3

e ) )

v'prime bases/ priemgrontal A

v'exponential property/ eksp

eienskp CA
=2° OR/OF 64 V'S CA
@)
3.2 log(2x —5) + log 2 =1
log 2(2X —5) =1 OR/OF log 2(2X —5) =log10 v'log prop../ eienskap A
2(2X —5) =10' v' exponential form/ eksp. vorm CA
4x —10=10 v'S CA
-~ x=5 v’ value of/ waarde van x CA
OR/OF OR/OF
log(2x —5) + log 2 =1
log(2x — 5) =1log10 — log 2 v log10 A
log (2x — 5) =log % v" log prop.../ eienskap CA
2x-5=5 'S CA
SoX=5 v value of/ waarde van x CA
OR/OF OR/OF
v log10 A
v" log prop.../ eienskap CA
v" exponential form/ eksp. vorm CA
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log(2x —5) + log2 =1

log(2x — 5) + log2 — log10 = 0 v’ value of/ waarde van X CA
IOQ(Z(ZX - 5)] _0
10
4x - 10 _10° OR/OF
10
4x —10 1 v log10 A
10
4x — 10 = 10 v" log prop.../ eienskap CA
4x = 20 /S CA
X=5
v  value of/ waarde van x CA
OR/OF OR/OF
log(2x —5) + log 2 =1
log2 =log10 — log(2x —5) /s A
10
log2 =log ——— v’ exponential form/ eksp. vorm CA
(2x -5) /'S CA
2(2x =3) :510 v value of/ waarde van x CA
SoX =
OR/OF AO: Full marks Volpunte
(4)
log(2x —5) + log 2 =1
log(2x —5) =1-log2
log(2x —5) =0,6989.........
(2X _5) — 100,6989...
2x—-5=5
SX=5
3.3.1 | 1st quadrant/ kwadrant v/ 1st quadrant/ kwadrant A
1)
3.3.2 2 2
r=z=+2)° +(2) v’ Pythagoras A
=J8 ORIOF 242 ~283 v modulus A
AO: Full marks/Volpunte
)
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3.3.3 2
tand = 2 =1 v'tan ratio/verhouding A
6 = 45° ref [ verw £ v" angle/ hoek CA
2= 212 cis 45° v/ any vorm/ enige vorm CA
OR/OF 2+/2|45° AOQO: Full marks/Volpunte
®)
OR/OF  2/2 cos 45°+ 2+/2isin 45°
34 x—3yi =6 + 9i
X =6 v" value of/ waarde van x A
-3y=9
S y=-3 v value of / waarde van y A
)
[19]
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QUESTION 4/VRAAG 4

411 g(x)=-x-2

0=-x-2 vy=0 A
X= -2 vV x=-2 A
A(-2;0) AO: Full marks/Volpunte
2
412 | g(x)=—x -2 =
Subst.iverv. (k ; —3)
—3=-k -2 v’ Subst./verv A
k=1
(1)
413 X=4 v x=4 A
(1)

4.1.4 f(x)=a(x+2)(x—4)
Subst./verv (5 ; —7)

v f(x)=a(x+2)(x-4) CA

-7=a(5+2) (5-4) v’ Subst./verv CA
—7=2a(7) (1)
a=-1 va=-1 CA
S (X) = =1(x+2)(x—4)
= —1(X2—2X—8) V'S CA
= —x*+2x+8 4)
415 — _y?
f(x) X“+2X+8 dac — b?
Subst./verv x=1 OR/OF y= ~aa
2
f(l)= —(1) +2(1)+8 _ 4(-1)8)-(2)° | ¥ Subst./verv A
4=
—9 v y=9 CA
Range/ wrde.versam.: yeR ; y<9 v y<9 CA
OR/OF
ye (-©;9] AO: Full marks/Volpunte
3)
4.1.6 —-2<X<5 ORIOF xe [—2 X 5] v’ critical values /
kritiese waardes CA
OR/OF x>-2 and/en x<5 ¥ correct notation/
korr notasie A
(2)
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4.2.1(a) | OD =4 units/ eenhede v 4 A
1)
42.1(b) | r2 = 16 = 42 v 16 CA
h(X) :\/16—)(2 OR/OF h(X):ﬂ 42—X2 v ,[16_X2 OR/OF [42 _Xz CA
AO: Full marks/Volpunte
(2)
4.2.2 p(x) =a* —4
Subst./verv (-4 ;12)
12=a"-4 v’ Subst./verv A
!
16 —1a Vs CA
a==- 1
v — CA
2 2
®)
4.2.3 1)
X)=|—-1| -4
o-[2)
1 0
= (E] -4 OR/IOF =a’-4 |v Substiverv x=0 A
=1-4=-3 V'S CA
AO Full marks Volpunte
)
4.2.4 () =p(x)+3 v t=3 A
f(x)=a*-4+3 ORIOF y=-4+3
=a” -1
AO Full marks Volpunte
)
4.3
Ay g:
g v'horizontal asymptote /
horisontale asimptoot A
v’ shape / vorm A
v’ X- intercept / afsnit A
_________________________________________ S A
0 (650) %
@)
[26]
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QUESTION/VRAAG 5

5.1 ) iam vE A
- =(1+#) -1
0,08)"
=1+——| -1 v
( 12 j SF A
~0,08299 =~ 8,30% v iy ~8,30% CA
AO Full marks/ Volpunte
(©)
5.2 A=P@1+i) vF A
AT v'n= 4x7O0OR/OF 28 A
=R 25000(1 +@j
v SF A
~ R 48566,72
V'S CA
, ORIOF OR/OF
. 0,096
Lot :(l+Tj -1 z0,09951 ..... v ieff ~0,09951..... A
A=P@+i) v F
=R 25000 (1 +0,09951...... )’ v SE A
~ R 48566,72 v'S CA
AO Full marks /Volpunte
(4)
531 | A=P@-i) vF A
- \2
20=80(1—|) VSE A
S=@-i)
>--i)
5 _1
F v make i the subject/ maak i die
i —0209. . onderwrp CA
r ~ 20,94%
r~2l v decimal value of i/ desimale waarde
vani CA
(4)
532 | A=P@-i) vF A
6 8
80=P(1--2L | orioF s0-p[1--2L v'SF A
100 100
P ~ 329,10 °C P ~ 329,57 °C V'S CA
®)
[14]
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QUESTION/VRAAG 6

6.1 f(x)=x-5
# £ (%) = lim f(x+h)—f(x)
h—0 h
_lim (x+h)-5-(x-5)
h—0 h
i X+h-5-x+5
_h—>0 h
. h
=lim —
h—>0 h
- im ()
fi(x)=

v'definition/definisie A
v SF A
v's CA
VS CA
v 1 CA

Penalty: 1 mark for incorrect
notation/

Penaliseer : 1 punt vir foutiwe
notasie

AO : 1 mark/ punt

(5)
9
621 | D,[-3x°-7x] v o7y A
=-27x* -7 v -7 A
@)
22
6 f(x)=i+5\/x‘2
2X 3
_2 -1
==X+ x5 Y 5x A
2
, v x5 A
f’(X)=—§X‘2— %X_S \/—gxz CA
7
v _2ys CA
5
(4)
6.2.3 y’t? = 64t"
3 _ 9
y =64t vy = 64t° A
y =3/ 64t°
=4t° v 4 CA
dy 2
dt =12t v 12t2 CA
3)
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6.3.1 ~h@)=-201) +(1)-5=-6 v -6 A
@

6.3.2 - _
Av/Ge. gradient _hlx)=h(x,) or/oF J2= N vE A

X — X% X, — X%
~26 —(—6)
= 7 v' SF A
1 s C
=5 v'5 CA
3)
6.4 f(x)=x>+ 2

f/(x) = 3x? v derivative/ afgeleide A
m, = f '(4) = 3(4)2 — 48 v  gradient CA
and p(4) = (4)° +2= 66 v’ y-coordinate/ koordinaat A

Ly=mx+c OR/OF y-y =m(x—x)

66 = (48)(4) +c y — (66) = 48(x — 4)
c=—126 y—66=48x —192 | Y SF CA
Sy =48x—126 v/ Equation ot tangent/ vergelyking
van die raaklyn CA
©)]
[23]
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QUESTION/VRAAG 7

AO Full marks /Volpunte

7.1 y=-12 ORIOF (0;-12) v y=-12 ORIOF (0;-12) A
€))
72 | 9(-2) =—~(-2)°+5(-2)* +8(-2) -12
_0 v 0 A
@)
7.3 0= —x®+5x2+ 8x-12
(X + 2)(-X* + 7x—6) =0 M A
(x+2)(—x+1)(x—6)=0
~.Xx=—2 or/of x=1or/of x=6 v'v'v x- intercepts/ afsnitte CA
OR/OF OR/OF
0= x*-5x°- 8x+12
(X +2)(x?> = 7x+6)=0 v M A
(x+2)(x=1)(x-6)=0
s X=—=2 or/of x=1orlof x=6 v'v'v' x- intercepts/ afsnitte CA
OR/OF
OR/OF
(X =D(-x* +4x+12) =0 v M A
(x=1)(—x+6)(x+2)=0
~.x=—=2 or/of x=1or/of x=6 v'v'v' x- intercepts/ afsnitte CA
OR/OF
OR/OF
(x —D(x* -4x-12)=0 v M A
(x=1)(x-6)(x+2)=0
- X==2 or/of x=1 orfof x=6 v'v'v x-intercepts/ afsnitte  CA
OR/OE OR/OF
(X—6)(—x2-x+2)=0 VM A
(x=6)(—x+1)(x+2)=0
~.Xx=—2 or/of x=1or/of x=16 v'v'v x- intercepts/ afsnitte CA
OR/OF OR/OF
(X—6)(x*+x-2)=0 v M A
(x=6)(x-1)(x+2)=0
~.Xx=—2 or/of x=1or/of x=6
v'v'v x- intercepts/ afsnitte CA
(4)
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7.4 g’'(x) =-3x?+10x+8=0 v'derivative/afgeleide A
v'equating derivative to 0/
2 stel afgeleide gelykaan 0 A
(3X + 2) (=X + 4) = 0 OR/OF X=— (10 )= ‘/2?)3)_ A= 3)6) v'factors/formula/faktore CA
2
w.X=—z orfof x=4 v'both values of /beide
s ) waardes van X CA
5)(5) el
gl - |=—|-2| +5|-=2| +8|-2|-12
3 3 3 3
_ A0 s
27
9(4)=—(4) +5(4Y +8(4)-12 =236
(—E ; —@) or/of (4;36) v both values of /beide
3 2 waardes van y CA
OR/OF
. (~0,67 ;—14,81) or/of (4;36) ©)
7.5
Ay
(4:36)
v’ y-intercept/ afsnit CA
v all x-intercepts/ alle x-afsnitte
CA
g v both turning points/ beide
draaipunte CA
v shape /vorm A
(4)
0 X
) T 6 >
-12 |
(_2,_400)
L3 27)
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7.6 —-2<x <1 orlof x>6 v" endpoints/ eindpunte CA
v/ notation/ notasie A
v Xx>6 CA
OR/OF OR/OF
v" endpoints/ eindpunte CA
xe(-2;1) orfof (6; ) v'notation/ notasie A
v (6;) CA
OR/OF OR/OF
x>—2 and/en x<1 or/lof x>6 v' endpoints/ eindpunte CA
v/ notation/ notasie A
v Xx>6 CA
3)
[18]
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QUESTION/VRAAG 8

81 |V =rxr’h

r

350 =z 1 *h v SF A
h=0 )
wr
82 | TSA =27zr%+2xrh v F A
A(r) =271 2 +2;zr(3502J v SF - A
r
_oqr2 4+ 10 )

83 | A(r)=2zr?+700r™

A (r)=4zr —700r 2

=dxr - =
r2

For/ vir minimum: A’ (r)=0

v derivative/ afgeleide A

v’ equating derivative to/ stel
afgeleide gelyk aan 0 A

4rr —7—020 =0
r
A7zr® —700=0 V'S CA
;o 700
4
700 v’ value of/ waarde van r CA
r =3 — ~ 3,82 cm
A
350
~——~7,63Ccm
7(3,82) v’ value of/waarde van h CA
NPU
)
[8]
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QUESTION/VRAAG 9

DBE/November 2023

oppervlakte begrens deur kromme en x-as:
A= _[3 (— X° 42X+ 3) dx
-1

= {—X—3+ X + 3x}
3 -1
- {_%+ Q)+ 3(3)} - {— (‘?1’)3 +(-1)? +3(—1)}

32

OR/OF =~ 10,67 units®/eenh?
Area/Oppervlak A OEC:

1 _3(_3
=x2x3  ORIOF —L( 2X+3jdx

=3 units?/eenh?

Total shaded Area/ Totale gearseerde oppervlakte
32 .
=3 - 3 units® /eenh ?
23 o2 2
=3 OR/OF =7,67 units/eenh

OR/OF

9.1.1 J._4dt
=—4t+C v — 4t A
v C A
)
9.1.2 jx5(x3—9x’6)dx
1
= |(x®-9x?*)dx OR/OF x®—9 =||dx
foo-ocjac omor f[x=ofJuc s A
9 x®
X _amx+c e CA
9
v —9Inx CA
@)
9.2 Area bounded by curve and x- axis/

v'Area notation using integrals/
Area-notasie met gebruik van

integrale M A
3

v X xyax A
3

vv SF CA

v % or/of 10,67 units® / eenh?
CA

M A

v’ Area of/ oppervlakte van A
A

v % ~7,67 units? /eenh?

CA
OR/OF
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" e —
A: 0 ( « +2x+3)d Area notation using mtegrals/
1 Area-notasie met gebruik van
0 integrale M A
3
g 3
(0 -3
= { 3) +(0)° + 3(0)} [—%+ (-1? +3(—1)} vv SF CA
:2 OR/OF = 1,67 units /eenh®
— 2 _ 2
A= .[O( X +2x+3)dx
- 3 2
N BX}
L 3 0
3 3
= —%+(2)2 + 3(2)} -~ {—%HO)Z + 3(0)}
22 2
=3 OR/OF =~ 7,33 units / eenh
A= j —x? +2x+3 dx
3 3
= —X—+x + 3x}
3 2
B 3 3
= —%+(3)2 + 3(3)} -~ {—%-ﬁ-(Z)Z +3(2)}
:2 OR/OF = 1,67 units / eenh?
Area bounded by curve and x- axis/
oppervlakte begrens deur kromme en x-as
. + 22 + S5_% ~ 10,67 units? /eenh? | v 2 or/of 10,67 units? /eenh?
3 3 3 3 3
Area of /opp.vlak. van A OEC
1 = jz “3i3|dx | vM A
= Ex 2x3 OR/OF 0 2
2
= {— 32y 3x}
oy 2 4 0
=3 Uunits”/eenh v’ Area of/ opp. vlak. van A A
", Total shaded Area/ Totale gearseerde oppervlakte
32
=3 -3 :§ OR/OF ~7,67 units?/eenh? v ? ~7,67 units?/eenh? CA
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OR/OF OR/OF
(0 v'Area notation using integrals/
A= 1( X +2X+3) o Area-notasie met gebruik van
0 integrale M A
3
[——+x +3x} \/—X—+x2+3x A
1 3
—1)3
- {—%+ (0)% + 3(0)} - {—%+ (-2 +3(—1)} /v SF cA
:g OR/OF = 1,67 units /eenh?®
— 3 _ 2
A= .[0( X +2x+3)dx
- )
= —X—+ x° + 3X}
3 0
3 3
_ (3) O @2+ 3(3)} {— (03) +(0) + 3(0)}
= 9 units /eenh?
Area bounded by curve and x- axis/
oppervlakte begrens deur kromme en x-as
2 +9= 3—32 ~ 10,67 units* / eenh® 4 % or/of 10,67 units? / eenh®
Area of /opp.vlak. van A OEC
1 =I2(—§x+3)dx VM A
= E>< 2x3 OR/OF 0 2
2
= [— 3%y BX}
4 0
ta 2 2
=3 units®/eenh v Area of/ opp. vlak. van A A
", Total shaded Area/ Totale gearseerde oppervlakte
32
=3 -3 =% OR/OF ~7,67 units? /eenh? v % ~7,67 units® /eenh® CA
(8)
[13]
[150]
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