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2 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/JUNE/JUNIE 2022)

NOTE:

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

e 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.

e [facandidate strikes off a response to a question and does not attempt the question again, then
the struck off question should be marked

LET WEL:

e [Indien n kandidaat n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.

e Die metode van volgehoue akkuraatheid-nasien moet waar moontlik op alle aspekte
van die nasienriglyne toegepas word soos aangedui deur die nasienkode CA.

e Indien n kandidaat n antwoord deurhaal en nie poog om die vraag weer te beantwoord dan
moet die deurgehaalde antwoord gemerk word.
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EC/JUNE/JUNIE 2022 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 3

QUESTION/VRAAG 1
1.1.1 2x+3)3x+1)=0
3 | v’ both values of /beide waardes
x=—— orlof x=-—-— van x CA
2 @))
112 | 5x+1=-2x7
2
2x" +5x+1=0 v’ standard form/standaardvorm A
. —b++b* —4ac
2a
2 v
=(5)= \/(5) —42)(1) SF CA
2(2)
—5+417
= v' v each x-value/elke waarde
4 CA
S x~-0,2 or/of x=-2,3
R (4)
LI3 | x*-5x-6>0
(x=6)(x+1)>0 v’ factors/formula /
. faktore/formule A
Critical values/kritiese waardes:
—1 and/en 6 v’ both critical values/ CA
lbei kritiese waardes
-1 6 OR/OF 06 a
* s or/ of x> * e ( ’ ) v correct notation/notasie A (3)
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TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1

(EC/JUNE/JUNIE 2022)

1.2 y=8x-1 and/en  y=3x"+4

Sx—1=3x"+4
3x% —8x+5=0
Bx-5(x-1)=0

.'.ng ~1,67 orlof x=1

v :8(5j—1 orlof y=8(1)-1

3
37
.'.y:? ~12,33 or/of y=17
OR/OF
y+1
X =
8

2
+1

y=3 AL
8

2
+2y+1
64

64y =3y" +6y+3+256
0=3y" —58y +259

By=-3Ny-7=0

37
.'.y:? ~12,33 or/of y=17

v’ substitution/vervanging A

v'correct standard form/
korrekte standaardvorm CA

v’ factors/formula /
faktore/formule. CA

v’ both x-values/-beide waardes CA

v both y-values/-beide waardes CA

OR/OF

v substitution/vervanging A

v’ correct standard form/
korrekte standaardvorm CA

v’ factors/form./faktore/vorm. CA

37 +1
3 7+1
xX= 2 or/of x = v’ both y-values/-waarde CA
5
.x=§ ~1,67 orlof x=1
v both x-values/-waardes CA
NPR| (5)
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(EC/JUNE/JUNIE 2022) TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 5

1.3.1 R R 3
R=—"2- where/waar R,=x* and/en R2=\/;

OR/OF

v’ SF A

v" Exp. property/eienskap

CA
v'S CA
OR/OF
v' SF A

v surd property/
wortelvorm eienskap

Jx (\/:2 +1) cA
\/73
~ x
[ S
x° +1
3)
132 :
R=-"
x+1 v SF CA
3
282
+
25+1 v value of/waarde van R
15 -
26
=4,81Q NPR NPU | (2)
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6 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/JUNE/JUNIE 2022)
1.4
75+5=15 v 15 A
2’ 2° 2! 2°
1 1 1 1 =75
15=1111,
v’ binary form/binére vorm  CA
AO: full marks/volpunte )
[20]
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QUESTION/VRAAG 2

21 A=b"—4ac v SF
A=(5) ~4(2)(®) 7S
=-39

. . v non-real/nie-reeé
Roots are Non-real/ Wortels is nie-reeél on-real/nie-reeél

Accept Imaginary/Aanvaar Imaginér 3)
2.2 5x* —kx—=2=0
b2 —4ac> 0 v A >0 A
2
(=k) —4(5)(-2) > 0 v SF A
K +40 > 0 V'S CA

49 is least perfect square after 40 and sok = 13
49 js kleinste volkome kwadraat na 40 en so
k=13

nk=3 “4)
[7]

v k=3 CA
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8 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/JUNE/JUNIE 2022)
QUESTION/VRAAG 3
300 | 37 _3 _¢6
3"+2
x x v' Factors/faktore A
(3 +2)(3"-3)
(3+2)
X v 3x - 3 CA
33 @)
3.1.2 3 3
814 —/27* + 625 v (34)2 A
3 2 1
— 4\4 _ 3 g 4\ g
(- () o A
=3 -3+5 1
v 23 CA
OR/OF OR/OF
3
814 —3/27* + /625 2
ERN I v (3) A
~(3)% ~(3) +(5): e )
=27-9+5 )
=% v (5) A
v 23 CA 4)
3.1.3 | log,16 —log,8
log,4 v’ log property/eienskap A
_ 4log,2 -3log,2 v S CA
2log,2 s 1 CA
_ log,2 2
2log, 2
_1
2 OR/OF
OR/OF
log,16 — log,8 V'S CA
log,4 |
_log,2* - log,2’ v 5 CA
log, 2
_ 4log,2 —3log,2
2log,2 ‘
_log,2(4-3) v' log property/eienskap A
2log, 2
_1
2
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(EC/JUNE/JUNIE 2022) TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 9

OR/OF OR/OF
1 16
08, ) v' log property/eienskap A
- log,2’ V'S CA
log,2 1
TS v =
2log,2 > CA
_1
2 3)
32 (]og X — 4) X log(x — 4) =0 v Factors/faktore A
logx—4=0or/of log(x —4 ) =0 v’ exponential/log form/eksponensiéle
logx =4 orlof (x-4 ):100 /log vorm CA
x=104=100000r/ofx=1+4=5 v x=10 000 CA
v x=5 CA
4
331 | z=-3+4
|Z| =r=x’ +)’
v SF A
r=y(4)+(-3)
v value of/waarde van r CA
= \/g =5 )
3.3.2 4 v’ Ratio/verhouding A
tan@d = —
-3
o v’ ref. angle/verw. hoek CA
ref.angle / verw. hoek =53,13
0 = 180° — 53 13° = 126 87° v value of/waarde van §  CA
' ’ 3)
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10 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/JUNE/JUNIE 2022)

333 | . 5.0is126.87° v" zin polar form/polére
- ’ vorm CA
v'correct quadrant/korrekte
kwadrant CA
OR/OF v correct angle/korrekte
-z =5(cos126,87 % +isin 126,87 °) hoek CA
+r OR/OF
3441
v" zin polar form/polére
vorm
2 CA
v'correct quadrant/korrekte
E{s;'\ = kwadrant CA
< » | v correct angle/korrekte
hoek CA
3)
3.4 2p—qi—8i=—2i(3i+7)
v’ Product/produk A
. . .2 . L. 2.
2p—qi-8i=-6i" —14 v’ substituting i~ with — 1/
2p—(q+8)i=—6(—1)—14i vervang i> met — 1 A
2p - (q + 8)1' =6-—14i v’ value of/waarde van p
2p=6 CA
p=3
and/en L,
_(q n 8)1' — 14 value of/waarde van q
CA
q =06
OR/OF OR/OF
2p—qi—8i=-2i(3i+7) v’ Product/produk A
v T 2 e
2p—qi—8i=—6i 2 14 substltutglg I“with—1/
vervang 1~ met — 1 A
2p—(g+8)i=-6(-1)-14i
2p - (q - 8)l N 6__ 141. v value of/waarde van p
2p—6=(g+8)i-14i CA
~2p-6=0and/en (q+8)i—14i=0
p=3 - (q + 8)1' =_14i v’ value of/waarde van q
q=6 CA
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OR/OF OR/OF
2p—qi—8i= —2i(3i+7)
) v’ Product/produk A
2p—qi—8i=—-6i" —14i
- - v substituting i* with — 1/
(a+8)i=—6(-1)— substitu w
2p—(g+8)i=-6(-1)-14i ing
2p—6=qi—6i vervang 1~ met — 1 A
s 2p—6=0and/en g—6=0
p=3 and/en qg==6 v value of/waarde vanp  CA
v value of'waarde van ¢ CA (4)
[25]
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12 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/JUNE/JUNIE 2022)
QUESTION/VRAAG 4
L1 £ (x)=x*-8x-20
x—ints/afsn..: v’ factors/form./faktore/vorm. A
2
x —-8x-20=0
(x=10)(x+2)=0
OR/OF
2
-(-8 i\/—S -4(1)(-20
x= ( ) ( ) ( )( ) v’ coordinates of/koordinate van A CA
2(1) v coordinates of/koordinate van B
x=100r/of x=-2 CA
A (—2:0) and/en B (10;0) 3)
412 (-3
R ) v SF A
2 2(1)
=4 v’ x-value/waarde CA
OR/OF OR/OF
10-2 v M CA
X= T, =4 v’ x-value/waarde CA
OR/OF OR/OF
: VM CA
f'(x)=2x-8=0 v’ x-value/waarde CA
x=4 (2)
4.1.3 2
y=(4)"-8(4)-20=-36 v M CA
C (0;-36) v’ y-value/ waarde CA
OR/OF OR/OF
0)(0)- (8, m ca
y = = —
4(1) v’ y-value/waarde CA
2)
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414 | A (-2;0)and/en D (7;-27)
v M CA
771 — y2 _ yl v m CA
Xy T X
v’ equation of/vergelyking van AD
_ —27—-0 CA
7+ 2
= —3
y=mx+c
0=- (—2) +c
c=-6
" y=-3x-6
OR/OF OR/OF
M=)
y=yn="—"Hx-x) VM CA
2 v 'm CA
-27-0 ,
y—U= 742 (x + 2) v’ equation of/vergelyking van AD CA
y=-3x-6 (3)
415 x<0or x>8 v critical values/kritiese waardes CA
v’ correct notation/
OR/OF korrekte notasie A
xe(-w;0) or/of xe(8;0) v’ critical Valuqs/kritiese waardes CA
v’ correct notation/
OR/OF korrekte notasie A
—o0<x<0 or/of 8<x< 2)
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421 . x=3 v eq. of asymptote/vergl
van asimptoot
A 1)
422 1
gx)= +2 v SF A
x-3
1
0= +2
-3
* 'S A
-2(x-3)=1
v value of/waarde van x
2x+6=1 cA
5
LX=—
2 3)
4.2.3 | For y-int/Vir y-afsnit. Let/laat x = 0 v'Subst/Vervang. x=0 A
1
g(0)= —— +2
0-3
) 5
Y= 3 v’ y-int.of/y-afsnit van g A
And/en
h(0)=3"
sy=1 v y-int. Of/y-afsnit van h
A 3)
42.4 g
v shape/vorm A
v' xand y- int./afsn CA
v’ asymptotes/asimptote
g CA
h:
R S v’ shape/vorm A
1.67 v’y int../afsn CA
/ v’ asymptote/asimptote
x, A
(6)
425@) | xell ,x#3 v X#3 Al
4250b) | x=0 vx=0 A @))
4.2.5(c) | k(x)=3"-2 vieq.of /vergl. vank A 1)
[28]
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QUESTION/VRAAG 5

5.1 A=P(l+i)" v SF A
Vi CA
v'n CA

0
12OO:P£1+MJ 24x10
24

1200 540 = v P the subject/
0,055 die onderwerp CA
1+ Y v’ value of/waarde van n
CA
693 =P (5)
5.2.1 | Value of investment after 24 months/ v' SF A
Waard beleggi 24 d
aarde van belegging na 24 maande 7 59 24
Vol 1+ A
A=P(1+i) 12
24
=R500 000 [1 + 7’5%j v'value of/waarde van A
2 CA
~ R380646,0091 v' M subtraction/afirekking
A
Value of investment after the withdrawal / v'value of/waarde van A CA
Waarde van belegging na onttrekking
A =R580646,0091-R365 000,00=R215 646,01
OR/OF v' SF A
7,5% o 24
A=R500000 | 1+ —R365 000 7,5%
2 Vol 1+ A
12
A= R215646,01 v'value of/waarde van A CA
v' M subtractionafirekking A
v M Al (5
5.2.2 | Value of investment at the end of 5 years/ 7 50 24
Waarde van belegging aan die einde van 5 jaar v (1 + 0) A
12
A=P(1+i)
0, \ P v'SF CA
=R215 646,01 (1+ 6,75 A’j
v
~ R301365,01 value of/waarde van A
CA 3)
[13]
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16 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/JUNE/JUNIE 2022)

QUESTION/VRAAG 6
6.1 f(x)=—-6x+3
’ o f(x+h)—f(x) v’ definition/definisie A
f'(x)= lim
h—0 h v SF CA
~ lim —6(x+th)+3—-(-6x1+3) V'S CA
h—0 h
v'S CA
. —6x—6h+3+6x-3
= lim v -6 CA
h—0 h
AO: 1 mark/punt
. —6h
:hhmoi
=0 A Penalty of one mark for
= lim_(-6) incorrect notation
h—0
Penaliseer een punt indien
S f(x)=-6 notasie foutief is. 5)
6.2.1 (2 o
D, x©-x 12}
| x4 v Factors/faktore A
D (x - 4)(x - 3)
X x—4 v'S CA
Dy[(x-3)] v CA
=1
3)
6.2.2
Z—y if/asy=i3—7x2 +x
g v's A
-3
y= 2 17X +x .
3 v —2x CA
v —14x CA
d _
Y o ax T l4x+1 v CA
dx (4)
6.3 g(x)=x>-2x+1
Yy =Y v’ SF A
Ave. grad./Gem grad = 2 -1
Xr — X
2 1 V' Mypema Value/waarde  CA
_4-0
3-1
=2 (2)
[14]

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



(EC/JUNE/JUNIE 2022) TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 17

QUESTION/VRAAG 7
71 | f(x)=x"-2x"-Tx-4 ,
v’ y-intercept/afsnit A
y=6 OR/OF (0,6) (1)
79 F(y=1) =2(1)2 =5(1)+6 v substitution/vervanging A
=0 v 0 A
- (x =1) is a factor of/ is n faktor van f(x) )
7.3 x-intercepts/afsnitte; y =0
2
(x=D(x"-x-6)=0 v’ quadratic factor/kwdr.faktor A
(‘x B 1)1(x -I;2)(x a 3)2: O/ ; v factors/faktore CA
w x=lorof x==2 orlof x= v x-intercepts/afsnitte CA
OR/OF OR/OF
(x +2)(x” —4x +3)=0 v quadratic factor/kwdr. faktor A
(x+2)(x-1)(x-3)=0 v’ factors/faktore CA
sox==2or/lof x=lor/of x=3 v’ x-intercepts/afsnitte CA
OR/OF OR/OF
v’ quadratic factor/kwdr.faktor A
(=3 +x-2)=0 v factors/faktore CcA
(x=3)(x=1)(x+2)=0 v’ x-intercepts/afSnitte CA
. x=3 or/of x=1orlof x=-2
AO: Full marks/Volpunte
A3)
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18 TECHNICAL MATHEMATICS P1/TEGNIESE WISKUNDE V1 (EC/JUNE/JUNIE 2022)
T4 | f(x)=3x" —4x—-5=0 o
- v derivative/afgeleide A
~ —(-4)=£ \/(—4) -4(3)(-5) v’ equating derivative to 0/
= 2(3) stel afgeleide gelyk aan 0 A
~x= 212 otlof x=—0,79 v SF cA
~.x=2,12 orlof ;_ ’ 5 v’ both values of/beide
f(212)=(212)" -2(2,12)" -5(2,12) +6 waardes van x CA
~—4,06
f(—0,79)=(—0,79)3 —2(—0,79)2 -5(~0,79)+6
v’ both values of/beide
<871 waardes van y CA
- (2.12;-4,06) and/en (-0,79;8,21) )
7.5
A v’ shape/vorm y- A
v’ y-intercept/afsnit CA
¥ v’ both x-intercepts/beide x-
(-0,79:8,21) afsnitte CA
v both turning points/beide
6 draaipunte CA
f
- j 1] 1 ] - >
(-4,063 2,12)
“4)
7.6 f(x)=3x" —dx—5 v derivative/afgeleide A
2
f(3)=3(3)"-4(3)-5=10 v substitution/vervanging
CA
tand =10
08430 v'm of tangent/van raaklyn
o CA
v 0=284,3° CA 4)
[19]
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QUESTION/VRAAG 8

81 Wages = time><hourly v' SF A
) Loon = tyd x uurliks
2(75
= ( )><145 \/21750 CA
X X
21750
* NPU | (2)
8.2 | Petrol costs = time x fuel consumption x fuel price v Setting up a formula/
Brandstofkoste = tyd x brandstofverbruik x brandstofprys Opstelling van formule A
2(75 2
A1) [, ¢ x18 v SF CA
X 100 V'S CA
5400
= +27x
X NPU (3)
8.3 C( x) = Wages +Petrol costs v Setting up a formula/
= Loon + brandstof kostes Opstelling van formule A
C ) 21750Jr 5400 27
X)= X
¥ x v SF CA
27150
C(x) = +27x
X
NPU (2)
8.4 27150
C(x) = +27x
X v derivative/afgeleide A
= 271505 + 27
5 v’ equating derivative to/stel
Dy =-27150x ~+27=0 afgeleide aan 0 A
—27150x > -=27=0 v CA
—27150x > =27
v
L 27 S cA
X =—
21750
v x~28,38km/h CA
27
x> 21750
27x% =21750
- x* =805,56
Sox ~ 28,38 km/h
Ethans speed to minimise costs is
Ethans se spoed om koste te verminder is
x =~ 28,38 km/h
NPU (5)
[12]
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QUESTION/VRAAG 9
9.1.1 1 v Inx A
J.(— + lj dx v
X X A
vC A
= Inx+x+C
3)
9.1.2 5 6
I (x + 6x)dx s X CA
6 6
X 2 2
= o +3x" +C v 3x +C CA
2)
9.2 v' M Area notation using integrals/Area-notasie

A= Imzf(x)dx

2

= x*dx
)
4 m
@ m
4 4
4
4" _375
4
m* =1
m:i(‘ﬁ
.m=—1
OR/OF

OR/OF

met gebruik van integrale A
4
v A
4
vv'  SF CA

v’ equating area to/stel oppervi.gelyk aan 3,75

CA
v'S CA
v'value of/waarde van m CA

OR/OF

v" M Area notation using integrals/Area-notasie

met gebruik van integrale A
4
e A
4
vv' SF CA
OR/OF
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A:ﬁﬂ@ﬁ

4
:x_ ]0 v S CA
4 Am
_ O m* _m
4 4 4
4 v M CA
L4-2—375
4
.4
SomT o=
m=+3
=_—1 v value of/waarde van m CA
()
[12]
TOTAL/TOTAAL: 150
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