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Technical Mathematics/P1/Tegniese Wiskunde/V1
NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

DBE/November 2021

If a candidate answers a question TWICE, only mark the FIRST attempt.
The method of consistent accuracy marking must be applied to all aspects of the
marking guideline where applicable as indicated with the marking code CA.
If a candidate strikes off a response to a question and does not attempt the question again,

then the struck off question should be marked.

# Shows questions where Tolerance Range will be applied:

3.3.2;52;532;9.2

LET WEL.:
Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
Die metode van volgehoue akkuraatheid-nasien moet waar moontlik op alle aspekte

van die nasienriglyne toegepas word soos aangedui deur die nasienkode CA.

Indien n kandidaat n antwoord deurhaal en nie poog om die vraag weer te beantwoord dan

moet die deurgehaalde antwoord gemerk word.

# Toon vrae waar Toleransie Wydte (Verdraagsaamheids omvang) toegepas word:

33.2;52;532;9.2

QUESTION/VRAAG 1

111 | 2x(x+3)=0
x=0 orlof x=-3 v x=0 A
v x=-3 A
(2)
1.12 | x(x+9)=12
2 _
X+9x-12=0 v standard form/standaardvorm A
. ~b++b®-4ac
2a
_—(9)£+/(9) - 4@)(-12) v SE CcA
2(1)
_ -9+4129
2
v v -
 x~1.18 orfof X ~ 1018 each x -value/elke waarde CA
R (4)
113 | x(6-x)>0 .
Critical values/kritiese waardes: 0 and 6 v l?aolt)iicrlltrlﬁ?;s\(/ea\:\llj;;/r e A
.0<x<6 OR/OF xe[0;6] OR/OF v notation/notasie A

x>0 and/en x<6

M

0 6

v number line representation/
getallelyn voorstelling CA

Note: Award full marks if
ONLY the correct number line
representation is shown.

Nota: Ken vol punte toe
SLEGS as korrekte getallelyn
getoon word

3)
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12 | x=1-2y and/en

31-2yfF=3+(1-2y)+y

3-12y+12y*=4-y

12y* —11y-1=0

(12y+1)(y-1)=0 ORIOF y =
1

L y=——~-0,08
y 12

1
Xx=1-2(-—) or/of x=1-2(1
( 12) @

.'.Xz%zl,l? or/of x=-1

y:

1-x

X°=3+ X+

6x>=6+2X +1—X
6x> —x—7=0
6x-7)(x+1)=0 OR/OF «x =

=3+ Xx+Yy

or/fof y=

OR/OF

X andien 3x%=3+x+Yy

(-1 l)i\/(fl 1Y —4(12)(-1)

2(12)
1

— (D)= 1) —4(6)(-7)

SoX= %z 117 or/fof x=-1
7

1-——
6 1- (-1
=——orfof y=——-">
= y 2

1
Sy=——~-0,08 orfof y=1
y 1 y

x=1-2y (1)and/en 3x%-3-
Sub/verv (2) into/in (1)

X =1-2( 3 -3-x)

X =1-6x>+ 6 —2x

6x2 —x—-7=0
(6x-7)(x+1)=0

OR/OF

2(6)

x=Yy(2)

- (D1 ~4©)D)

OR/OF X =

v’ substitution/vervanging A
v'S CA
v'correct standard form/

korrekte standaard vorm CA
v’ factors/formula /

faktore/formule. CA
v both y-values/-waardes CA
v both x-values/-waardes CA

OR/OF

v substitution/ vervanging A
v'S CA
v’ correct standard form/

korrekte standaardvorm CA

v’ factors/form./faktore/form. CA

v’ both x-values/-waarde CA
v both y-values/-waardes CA
OR/OF
v substitution/ vervanging A
v'S CA

v’ correct standard form/
korrekte standaardvorm CA

v’ factors/form./faktore/form. CA

X = %z 117 or/o. A~ — 2(6) v’ both x-values/-waarde CA
N _ v’ both y-values/-waardes CA
Ly = T 0,08 or/of y=1 NPR

(6)
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131|122, |t
g
Tr_ L
2r g
2 2
T1 _(L v M squaring both sides/
2 g kwadreer beide kante A
2
L=g- T v L subject/ onderwerp A
2
OR/OF OR/OF
T=2n L
g
L 2
(T)2:[27r —]
9 v M squaring both sides/
2 , L kwadreer beide kante A
T =4rn" —
9T ’ v’ L subject/ onderwerp A
Ar’?
()
T 2
132 | | _q (_]
2
1,74
L—9,8-[’—j v SF CA
2r
L =0,75m v’ value of/waarde van L CA
OR/OF OR/OF
9T
47?
L _(08)L74y v SF CA
4r?
L =0,75m v  value of/waarde van L CA
OR/OE OR/OF
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T=2x L
g
174 =2x L
\/ 9,8 v SF A
2
] 98[£J
2
L=0,75m
v  value of/waarde van L CA
NPR NPU
(2)
1.4.1 1101100, —11100, =1010000, v’ 1010000, A

Note: No penalty if base 2 is
omitted.

Nota: geen penaliseering
indien basis 2 uitgelaat is

1)
142 26 25 24 23 22 21 20
1 0 1 0 0 0 0 v M CA
=64+ 16 =80 v’ decimal value/desimale waarde
CA
OR/OF
OR/OF
2° 2° 24 23 22 2! 2°
1 1 0 1 1 0 0 =108
1 1 1 0 0 =28 v M A
=108 — 28 =80 v’ decimal value/desimale waarde
CA
AO: full marks/ vol punte
2
[22]
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QUESTION/VRAAG 2

DBE/November 2021

2.1.1

Non-real/ nie-reél

v non-real/ nie-reél

1)

2.1.2 | Real, rational, equal v" Real, rational, equal/
Reéel, rasionaal, gelyk Reéel, rasionaal, gelyk A
1)
22 | —x*+20x - 4=0 OR/OF X°—2qx +4 =0 ,
b> —4ac<0 A <0 A
(2qf - 4(-1)(- 4) < 0 OR/OF  (-2q9) - 4(1)(4) <0 | v SF A
49> -16 < 0
q° -4 <0
(a-2)(a+2)<0 _
~2<( <2 ORIOF qe(-2;2) ORIOF q>—2and gq<2 | endpointsand correct
notation/ eindpunte en
korrekte notasie CA
3)
[5]
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QUESTION/VRAAG 3

3.11

6

v Prime base or exponential
property/ priembasis of

= 37%a® OR/OF iaﬁ OR/OF a eksponensiéle eienskap A
217 27 v 373 CA
v ab A
AO: 2 marks/punte
(©)
3.1.2 | log,16 + log, 4° .
=log, 2* +log, 1 v'log, 2 A
=4log, 2+log,1 v'log,1 A
= 4(1)+0 v log,2=1 CA
) v 4 CA
OR/OF
OR/OF
log,16 + log, 4° v log, 2* A
=log, 2* +0log, 4 v'4log, 2+0log, 4 A
=4log,2+0log, 4 v log,2=1 CA
=4Q)+0 v 4 CA
=4
OR/OF OR/OF
log, 16 + log , 4°
I 0 4
_ 0916+Iog4 , log2 A
log2 log3 log 2
4
_log2 +Iogl , logl A
log2 log3 log 3
_4log2 0 , 4log2 CA
log2 log3 log 2
=4+0 L,
_4 4 CA
AO: 3 marks/punte
(4)
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3.13 | /50x1 xy/18x*
=+/900x° v' Product of the surds/ produk van
onud wortelvorm A
= 30x v 30 CA
v X CA
OR/OF OR/OF
J50x™° x /18x*
_ \/25 % 220 \/9 % 2% v P_roduct of perfect squares and
prime number/
= 5\/§X5 X 3\/§X’2 produk van volkome vierkante en
=30x° priem getalle A
v 30 CA
v X CA
(©)
32 |log,(x+2)=2+log , x
log ;(x+2) —log ; x =2
X+2
log, ——=2 v log property/log-eienskap A
X¥2 _g oRIOF log, 2= 2 = 2log,3 ¥ exponential/log form/

X eksponensiéle /log vorm CA
X+2 =9x ) CA
X= 2 OR/OF x=0,25 v’ x — value/waarde CA

OR/OF OR/OF
log, (x+2)=2+log , x
log ,(x+2) = 2log , 3 + log , X v’ log property/log-eienskap A
log ; (x+2) =log ;9 + log ; x v’ log property/log-eienskap A
log ; (x+2) = log , 9x ,
X+2 =9x S CA
x=1 ORIOE x= 0,25 v x - value/waarde C(,:\)
3.3.1 |Z| = ?Xz + y2
’ 2 2
20 = p2 +16
p2=4052/OF(p+2)(p—2):0 OR/OF p=+4 |vS CA
p=x v
p=-2 , 0e(90°180°) S CA
v -2 CA
4)
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Technical Mathematics/P1/Tegniese Wiskunde/V1 9
3.3.2
tand = Y OR/OF cosé = X
X r
# 4 ~2
tan 6=—— ORJ/OF cos §=——
-2 2+/5

ref angle / verw. hoek =63,43°
0=180° —63,43° =116,57° OR/OF 2,03 rad

-z = 25¢is 116,57° ORJ/OF
.z =2+/5¢is 2,03 rad

OR/OF
sin@ = y
r
) 4
sin @=——
245

ref angle / verw. hoek =63,43°
0=180° —63,43° =116,57° OR/OF 2,03 rad

-z = 2+/5¢is 116,57° OR/OE

v ref. angle/verw. hoek CA

v’ value of/ waarde van & CA

v' zin polar form/polére vorm CA

OR/OF

v ref. angle / verw. hoek A

v value of/ waardevan § CA

vz in polar form/polére vorm CA

-z = 2-/5¢is 2,03 rad (3)
3.4 2m—ni—6i =—3i(4i +5)

2m—ni = —12i? —15i +6i v Product/ produk A
2m—ni=-12(-1)-9i v substituting i*with — 1/
2m-ni=12-09i vervang i°met — 1 A
so2m=12

m==6 v value of/ waarde vanm CA
So—ni==9i

n=9

OR/OF

2m—ni—6i = —3i(4i +5)
2m—(n+6)i=—-12i° —15i
2m—(n+6)i =—-12(-1) —15i
2m—(n+6)i =12-15i
so2m=12

m=6
S.—(n+6)i =-15i

n=9

v’ value of/ waardevan n CA

OR/OF
v" Product/ produk A
v’ substituting i°with — 1/
vervang i’met — 1 A

v’ value of/ waarde van m CA

v’ value of/ waarde van n CA
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OR/OF OR/OF
2m—ni —6i = —3i(4i +5)
2m—(n+6)i =-12i* -15i v’ Product/ produk A
2m—ni —6i = -12(-1) —15i v’ substituting i>with — 1/
2m—ni —6i =12 —15i vervang i”met - 1 A

oo 2m—12 = ni+6i—15i
2m-12=0and/en ni—9i=0
s.o2m=12
m=6

Soni=9i
n=9

v’ value of/ waardevanm CA

v value of/ waardevan n CA

(4)
[25]
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QUESTION/VRAAG 4
4.11(a) | y=6 OR/OF (0;6) v 6 A
1)
4.11(0b) | y=5 vy=5 A
1)
4.1.1(c) | k(x)=—2x*+4x+ 6 _
y—int/ afsn.: y=6 v y-int./ afsn. A
X—ints/afsn...
- 2X*+4x+6=0
x?-2x-3=0
> v'factors/form./faktore/form. A
(x+1)(x—3) =0 OR/OF 4_—-(2)* (—8 ~40)-3)
21
x=—1or/of Xx=3 v’ both values of/ beide
waardes van x CA
3)
4.1.1(d) | TP/DP,
b (@)
2a 2(-2) V' SF A
=1 v’ x-value/waarde CA
=— 2(1) +4(1)+6=8 v’ y-value/ waarde CA
OR/OF OR/OF
TP/DP, x= 134 v M CA
v’ x-value/waarde CA
=_ 2(1) +4(1)+6=8 v y-value/ waarde CA
OR/OF OR/OF
K(X)=—2X*+4x+ 6
! = — =
k' (x)=—4x+4=0 v M A
X 211 A1)+ 68 v’ x-value/waarde CA
_(_ )( ) +AL)+ v’ y-value/ waarde CA
OR/OF OR/OF
-b . 4ac-b’
2a’ 4a
2 v'SF A
-(4) : 4(=2)6)-(4) v’ x-value/waarde CA
2(_ 2) 4(_ 2) v' y-value/ waarde CA
. (1;8)
3
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4.1.2 4
h:
v shape/vorm A
v’ y-int./afsn CA
L E R R E SRR EERE R R R R R l....."...... /asymptote/asimptote CA
X
> | k:
v’ shape/vorm A
v x &Yy int./afsn CA
v'Turning point/ draaipt CA
(6)
4.1.3
and/en
v value of/ waardevangq A
v SF A
v value of/ waarde van a CA
(©)
421 v’ x-value at/waardeby C A
v’ y-value at/ waarde by C A
)
4.2.2 D(0; -10) and/en B(O; _5) v'coordinates of/ koordinate
*.BD = —5 —(~10) =5 units / eenhede van B & D CA
o v length of/ lengte van BD
CA
AO: Full marks/Volpunte
)
4.2.3 f(x) =-4/25-x* ORIOF f(x) =-45° - x* v equation/vergelyking CA
1)
4.2.4 3<x<50R/OF xe&(3;5) OR/OF x>3and x <5 v’ critical values/ kritiese
waardes CA
v’ correct notation/
korrekte notasie A
)
[24]
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QUESTION/VRAAG 5

4

51.1 2—3%17,39% v 17,39 % A
NPR
1)
512 | A=P(+in)
A = R63 150 (1+%x7j OR/OF R63150 (1+17,39 % x7) v SF A
R140028, 26 R140022,50 ¥ R140028, 26 A
~ ! ~ ! OR/OF
OR/OF
SI/ER =Pxixn
4 v SF A
=R63 150><2—3><7 OR/OF
=R63150%17,39%x7
~R76 878,26 ~R76 872,50 v R140028. 26 CA
..A~ R63 150+ R76 878,26 OR/OF ’ NPR
R63150+R76 872,50 @)
»R140 028,26 ~R140 022,50
5.2 A=P(1-i)"
# R274 000 = R726 900(1-15,8%)" v SF A
@:(1—15,8%)” v'S CA
7 269
0g 2140 v log form/ CA
i =269 og form/vorm
~ log(0,842)
n~ 5,67

. n > 5,67 years/jare

v’ value of/ waardevann CA

(4)

531 | A=P(+i)"
=R25000 (1+2,8%)" v SF A
v R27 919,81 CA

=R 27 91981

(2)
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5.3.2

Value of investment after 27 months/
Waarde van belegging na 27 maande

A=P(L+i)

o \27
=R15000 (1+ > 98&)

~ R17154,59482

Value of investment after 21 months/
Waarde van belegging na 21 maande

P = R17154,59482 + R6823,54 ~ R23978, 13482

Value of investment after 7 quarters/
Waarde van belegging na 7 kwartale

7
0
=R23 978, 13482 (1+ 7'78/0)
~ R27439, 55
R27439, 55 < R27 919,81

He will not have enough money/ hy sal nie genoeg
geld hé nie

A

0 27
L, [1+ 5,98/oj

v'value of/ waarde van A CA

v"M adding/ byvoeging R6 823,54
A

0 7
, (1+ 7,78/0)

v" value of/ waarde van A CA
v'conclusion/ gevolgtrekking CA

OR/OF OR/OF
5,98% >’
o\ . v (1+ ’ j A
A= R15000 (1+5'51’2A)j (1+ 778/") 12
7.78%
7.78% Y (“ j A
+R6823,54 (1+ j M A
7.78%
~ R27439, 55 f(1+ . °}

R27439, 55 < R27 919,81

He will not have enough money/ hy sal nie genoeg geld hé nie

OR/OF

%\’ 0
A={R15000(1+5'22/0j +R6823,54} (1+7'7:M)

~ R27 439,55

R27439, 55 < R27 919,81

He will not have enough money/ hy sal nie genoeg geld hé nie

v'~R27439,55 CA
v'conclusion/gvigtr CA

OR/OF
0 27
, (1+ 5,98/0) A
12
v M A
v M A
0 7
4 (1+ 7’748/"j A

v'2R27439,55 CA

v'conclusion/gvigtr CA
(6)

Conclusion without calculation: 0 marks/ Gevolgtrekking sonder berekeninge gee: 0 punte

| [15]
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QUESTION/VRAAG 6

6.1 F(x)= —3x
t(x)=lim f (X”L?_ () v definition/definisie A
o = 3(X+h) = (-3x%)
=im » v SF CcA
lim = 3x—3h + 3x
_h—>0 h v'S CA
—Iimﬂ
h—-0 h V'S CA
=lim(=3)
f'(x)=-3 v -3 CA

AO: 1 mark/ punt

Penalty of one mark for
incorrect notation

Penaliseer een punt
indien notasie foutief is.

(5)
621 | p [p*%® - 7x+10]
=2p°x -7 v 2p%x A
v _7 A
(2)
6.2.2 X — 3x?
X7
y=x"°%-3x"° Vs A
ay _ 6x 7 +15x° .
dx v’ — 6X CA
v 15x°° CA
3)
6.2.3 f(x)= 3%t +5x
2
f(x)=x3 +5x* \/xg A
- f! _2 _% 3 2 -1
S (x)—gx + 20X v Sx 3 CA
3
v 20x° A
Q)
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6.3.1 m=-9 v value of/ waarde van m A
1)
6.3.2 y=x"+3x-2
ay =2X+3 v derivative of / afgeleide van y
dx A
2X+3=-9 v equat.deriv/ verg. afgeleide
2x =-12 =-9 CA
S X=—06 v’ value of/ waarde vanx  CA
y=(-6)% +3(-6) - 2
- y=16 v value of/ waarde van 'y
(-6;16) CA
(4)
6.3.3 g(x) =x*+3x -2

g(x) =(-2)* +3(-2)-2=-4
g(x)=3)?+3(3) —-2=16

Ave. grad./Gem grad = 22— %1
X, = X

_16-(-4)
- 3-(-2
20
"5
=4

ORI/OF

g(x) = x> +3x -2
Ave. grad./Gem grad = 9(%, )~ 9(x,)

v" both values of/ beide waardes
van y A

v M subst. into Ave. gradient
Formula/verv in gem grad
vorm CA

v 'm,,, value/ waarde CA

OR/OF

X — X v' M subst. into Ave. gradient
3 [(3) 2+30) - 2]— [(—2) 24+3(-2) - 2] Formula/verv. in gem grad
- 3-(-2) vorm A
_16-(=4) v both values of/ beide waardes
3-(-2) van y CA
_ 2
5
-4 v’ 'm,,, value/ waarde CA
©)
[21]
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QUESTION/VRAAG 7
7.1 f(x)=x®-2x?>-7x -4 _ _
y = —4 ORIOF (0:—4) v’ y-intercept/ afsnit (S
7.2 f(4)=4)?*-24)*-7(4) -4 v substitution/ vervanging A
=0 v 0 A
. (x —4) is a factor of/ is n faktor van f(X)
)
7.3 | x-intercepts/afsnitte; y =0
(X = 4)(X2 +2x+1) =0 v’ quadratic factor/ kwdr. faktor ~ A
(x—4)(x+1)(x+1)=0 v’ factors/ faktore CA
~ X=-1lor x=4 v’ x-intercepts/ afsnitte CA
OR/OF OR/OF
(x+1(x* —3x-4) =0 v’ quadratic factor/ kwdr faktor A
(x+D(x-4)(x+1) =0 v’ factors/ faktore CA
sx=-lor x=4 v’ x-intercepts/ afsnitte CA
AO: Full marks/Volpunte
(©),
7.4 f/(x)=3x%>—4x-7=0 v'derivative/afgeleide A
\/2— v'equating derivative to 0/
Bx—=T7)(x+1)=0 OR/OF yx— ~CAENCY BT | g afgeleide gelyk aan 0 A
23) v'factors/formula/faktore CA
X = ! orfof x = -1 v'both values of /beide waardes
3 van X CA
7 AN G AN 500
fls|= (_ =2 | ~ 5] —4=~—5=~1852 v poth values of /beide waardes
3 3 3 3 27
van y CA
s (Z ;- @j and /en (-1;0)
3 27
OR/OF
(2,33; —1852) and /en (~1;0) (5)
7.5 4y
'
v’ shape /vorm A
_ _ | v y-intercept/ afsnit CA
CLY SR ~| v both x-intercepts/ beide x-afsnitte
\ (0:—4) _ _ _ CA
v both turning points/ beide
draaipunte CA
(2.33:-18.,52)
(4)
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7.6 7 v’ crit. values/ krit. waarde CA
1< Xx< g OR/OF -l<Xx< 2,33 v correct notat|0n/
korrek notasie A
OR/OF
OR/OF
7
Xe [— 1; gj OR/OF xe(-1;233) v crit. values/ krit. waarde CA
v’ correct notation /
korrek notasie A
OR/OF OR/OF
x> —landlen x <~ ORIOF x> -1 and/en x <2,33 | ¥ crit. values/ krit. waarde CA
3 v’ correct notation /
korrek notasie A
(2)
[17]
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8.1 V =Ixb xh
4000 = x°h v SF A
. 4000
== @)
8.2 Tot. Surface Area = length x breadth + 2 x length X height
+2 x breadth x height
Tot. Buite oppervlakte = lengte x breedte + 2 x lengte x v SF A
height +2 x breedte x height
Tot.Surface Area/ Buite Oppervlakte = X + 2xh +2xh V'S CA
=x%+ 4){40(2)0)
X
, 16000
=X+
X
ORIOF OR/OF
Tot. Surface Area = Area of base + (perimeter of base x
height)
Tot. Buite Oppervlakte = oppervlakte van die basis +
(omtrek van basis x hoogte)
Tot. Surface Area/ Buite Oppervlakte = x2 + 4xh
=x" + 4x(4080j v SF A
X
NN 16 000 v'S CA
X
)
83 . Tot Surface Area/ Buite Oppervlakte = x > + 16 000
X

=x% +16000x !

d (Tot.Surface Area / Buit. Oppervlakte)
dx

= 2x —16000x

2x3-16000=0
x® =8000
X =20cm
h— 4000

~10
(20)*

v derivative/ afgeleide A

V'S A

v’ equating derivative to/ stel
afgeleide aan 0 A

v’ value of/ waarde van x
CA

v value of/waarde van h
CA
NPU
)
[8]
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QUESTION/VRAAG 9
9.1.1 J'x(x2 + 6x) dx
=I(x3+ 6x2)dx V'S A
4 4
X Ltoaxsc v X CA
4 4
v 2x3 CA
v C A
(4)
9.1.2 j[3ﬂ+1jdx
X g
3x v A
= I +Inx+C In3
n3 v Inx+C A
~ _ _ (2)
9.2 _ M Area notation using
A J‘k g(x)dx integrals/ Area-notasie met
4 _ Ik4 32 dx gebruik van integrale A
4 v 3
= Xs]k X A
=(4° -k’ vv SF CA
. (4)° - (k)*=56 v equating area to/ stel
oppervl gelyk aan 56 CA
. k 3 _ 8
SkT= v'S CA
k=2 v'value of / waarde van k CA

OR/OF

A:J:g(x)dx

='[04 3x* dx

=)

= (4)°-(0)°=64
A:Jjg(x)dx

=)

=(2)°-(0°=8

.. 64-8 =56
k=2

OR/OF

OR/OF

v' M Area notation using
integrals/ Area-notasie met

gebruik van integrale A
v X3

vv SF CA
v'S CA
v M CA

v'value of / waarde van k CA

OR/OF
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Trial & Error Method/ Probeer en Trefmetode ) )
4 v'Area notation using
A= _[k g(x)dx integrals/ Area-notasie met
. gebruik van integrale M
= Ik 3x% dx
L4 v X3 A
=X ]k
Let/Laatk =1
11 v M CA
=X ]1
=(4°-@0° vv SF CA
= 63
Let/Laatk =2
4
=X 3] 2
= (4 -@°
= 56 v 'S CA
k=2 v'value of / waarde van k CA
(7)
[13]
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