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2 TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 (EC/JUNE/JUNIE 2023)

NOTE:
e  Continuous accuracy (CA) applies only where indicated in this marking guideline.
e  Assuming values/answers in order to solve a problem is unacceptable.

LET WEL.:
e Volgehoue akkuraatheid (CA) is slegs van toepassing soos aangedui in hierdie nasienriglyn.
e Aanvaarding van waardes/antwoorde om » probleem op te los, is onaanvaarbaar.

MARKING CODES / NASIENKODES

M Method/Metode

A Accuracy/Akkuraatheid

AO Answer only/Slegs antwoord

CA Consistent accuracy/Deurlopende akkuraatheid

F Formula/Formule

[ Identity/Identiteit

R Rounding/Afronding

S Simplification/Vereenvoudiging

ST Statement/Bewering

RE Reason/Rede

ST RE | Statement and correct reason/Bewering en korrekte rede

SF Substitution correctly in correct formula/Korrekte vervanging in die korrekte formule
NPU No penalty for omitting units/Geen penalisering vir eenhede uitgelaat
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(EC/JUNE/JUNIE 2023)

TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2

QUESTION/VRAAG 1

Ak);
A(=2;5)
\@ )
5 4
¢ B(8: )
1.1 _ o_ v M
m,; =tan135°=-1 v S A
AO: Full marks / Volpunte ()
12 | _p-5 v M
g2
"8+2
= . 3)
1.3 -2+8 5-5 x-value A
M g Z( 5 ’Tj:(s’o) v’ y-waarde A
)
14 | y=-5 v A
1)
1.5 C(—2; _5) v’ x-value A
v'y-waarde A
)
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4 TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 (EC/JUNE/JUNIE 2023)
16 | _5-0_, v/ grad CA
M _2_3 v product/ produk A
v’ conclusion/
myp Xmey=—1%X1=-—1 gevolgtrekking
..CM LAB
3)
1.7 grad of line=m,, =1 v/ grad. CA
y—Y,=m(x—x) OR/OF y=mx+c
y-5=1(x—-(-2)) 5=1(-2)+c v SF A
C v v equation/vergelyking
SY=X+7 CA
©)
[16]
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(EC/JUNE/JUNIE 2023)

TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 o)

QUESTION/VRAAG 2

2.1
Ay
A(4;2)
X
5 -
211 Jr=J20=25 A )
2.1.2 XX, + VY, = r? v E
v SF A
- x(4)+y(2)=20 /s
2y =—4x+20 v' equation / vergl
S y=-2x+10 CA
OR/OF OR/OF
. 2 1
SMgs == == v grad. radius A
4 2
o m _ v grad. tan /
tangent/raaklyn raak|yn
Y=Y, =m(x—x) OR/OF y=mxX+cC CA
sLy—2=-2(x-4 2=-2(4)+c
e T
S Y =—eX+ v’ equation / vergl
CA
(4)
2.1.3 (_4; _2) v’ x-value A

v y-waarde A

(2)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief



6 TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 (EC/JUNE/JUNIE 2023)

2.2 Ay v elliptical shape /

5 elliptiese vorm A

v’ x-intercepts/afsnitte

A
X

» 7 - v’ y-intercepts/afsnitte A
3 3)
[10]
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TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 7

QUESTION/VRAAG 3

3.1
Ay
40
X
\ B
-
10
P(8; k)
3111 osp=8 22 VA
10 5 (1)
312 | k*+8°=10> Pythagoras v M
v'S
- k*=36 v  value of / waarde van
k
..k=—6  4th quadrant /4de kwadrant 3)
3.1.3 tang _ - %
- v tanratio/verh. A
cosecg 10
g / 6 v’ cosec ratio / verh. A
_9 V'S CA
20 3)
3.2 3cosx-1=-15
3cosx=-0,5 Vs A
. .cosx=-0,1666... v Ref / Verw .~ CA
Ref/Verw £=80,41° v Quadrants /
~x=180°—-80,41° OR/OF x = 180° + 80.41° Kwadrante A
~x =99,59° OR/OF x = 260,41° v values of x / waardes
van X CA
(4)
[11]
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TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2

(EC/JUNE/JUNIE 2023)

QUESTION/VRAAG 4

4.1 | (1+cosx)(1-cosx)=1—cos’ x v'S A
) v
=sin’x @
4.2 cos® (27 —x)tan® v cos® X
sin(180°+ x) cosec(180° - x) , sin? x
cos’® x
, sin®x v —sin x
_ cos X cos® x v’ cOSec X
—sin x)(cosec x
(~sin)(cosec) L
, sin?x v —sin®x
cos? X——
_ cos’ X
(-1)
=—sin2 X (6)
4.3 LHS/ LK =cot X +tan x
_COSX sinX v GOsX
sinx  CosSX sinx
_ cos® x+sin® X v SinX
(sinx)(cos x) y (gosx
B 1
(sin x)(cos x) v cos® x+sin® x =1
=cosec X sec X =RHS/RK
(4)
[12]
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(EC/JUNE/JUNIE 2023) TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 9

QUESTION/VRAAG 5

f(x)=cos2x and  g(x)=sin(x—30°) for x €[0°180°]

5.1 . 360° v A
Period; = =180° 1)
5.2 | Amplitude, =1 v A
3 1)
> 25k ¥ f:
5 v’ y-intercept at /
y-afsnit by 1
1.5 v’ x-intercepts at 45°
g and 135° / x-afsnitte
1 EEE by 45 °en 135°
05 v/ turning point at /

draaipunt by (90°; -1)

x -
O 15730 4b_60 75 90 105 120 A35 150 165 180 185 ¥ End pointat/
eindpunt by (180°; 1)

-05
-1 g:
v’ y-intercept at /
-18 y-afsnit by —0,5
2 v’ x-intercept at 30° /

x-afsnit by 30
v/ turning point at /
draaipunt by

(120°; 1)
v End point at /
eindpunt by
(180°; 0,5)
(8)
54.1| 45°<x<135° v45°<x CA
v x<135° CA
)
5.4.2 | 135°<x<180° v135°<x CA
v’ x<180° CA
)
[14]
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TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2

(EC/JUNE/JUNIE 2023)

QUESTION/VRAAG 6

6.1 | p>=q°+r°>-2qrcosP v A
OR/OF
q° = p*+r?—2prcosQ
OR/OF
r’ = p*>+q°-2pgcosR
)
6.2
A v
6.2.1 ABC =90° (£ in semi-circle / </in semi-sirkel) v ETE A
| ~ 2
U
6.2.2 BCD=144° (ext. £ of A/buite <'van A) v g:; A
)
6.2.3 | BD* =BC? +CD’ -2BC.CDcos BCD vF
=6° +6° —2x6x6c05144° 5SF A
=130,24922... - oA
BD ~ 11.41 cm BD value / waa(r;i)e
6.2.4 | BC _ . cpo v ratio / verh A
AC sin v value / waarde
6 CA
~ sin54°
~7,42 cm (2
v
625 Area of/van AABC = 1AC>< BCsin ACB F
2
:%x7,42x6xsin36° VSF CA
~13,08 cm’ v Area  CA
@)
[14]
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(EC/JUNE/JUNIE 2023) TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 11

QUESTION/VRAAG 7

A
C
!
B
7.1 BD = 5,5 cm (line from centre L to chord / lyn vanuit midpt £ v ST A
koord) v RE
)
7.2 | OB*=0D?+BD? (Pythagoras)
OB? =3 155" =39,25 / gg ength CA
..OB=6,26 cm lengte
)
7.3 In AABD and/en AACD: BD = DC (line from centre L to chord /
lyn vanuit midpt £ koord)
v' ST A
AD is common / gemeenskaplik
A A v ST A
D1 =Dz =90°
.. AABD=AACD (S48S) v ST A
v RE
(4)
7.4 v/ trig ratio / verh.
sing 22P__3 v’ size of angle /
' OB 6,26 grootte van hoek
- B1 ~ 28,64°
OR/OF any alternative trig ratio/ enige alternatiewe trig. verhouding (2)
7.5 A v' ST CA
0, =61,36° (Int £ of A/ Binne <& van A)
62 =61,36° (Congruency / Kongruensie) v ST CA
- A=61,36° ( atcentre =2 x / at circumference / “i ST CA
middelpts =2 x Omtreks©) RE @)
[14]
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12 TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2

(EC/JUNE/JUNIE 2023)

QUESTION/VRAAG 8

E
H 4 I\ 49°
3 2
F
1 /243
4
DN\
G
8.1 | Tangents from a common point / raaklyne vanuit dieselfde punt v A
1)
8211 b, _65°  (tan—chord th/ raaklyn — koord st
= (tan — chor raaklyn — koord st) v ST A
v RE
_ (2)
6.2.2 D, = 25° (Radius L Tangent / Raaklyn) v SR-II; )
@)
- v
823 | pEF—_g6° (£ onsstr line / <& op reguit lyn) v glg i
. (2)
8241 G_114°  (opp. s of cyclic quad / teenoorst. ¢ van kdvh) v g:; A
_ ()
8.25 FDK =66° (tan — chord th / raaklyn — koord st) v EQTE .
@)
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(EC/JUNE/JUNIE 2023) TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 13
A v
8.3 H =50° (Int Zs of A/ Binne <& van A) v g:; CA
Iﬁ|+IA:¢180° v RE
~EHDF is not cyclic/is nie siklies nie
(Opp. Zs NOT supplementary / Teenoorst. <& is NIE supplementér
NIE)
OR/OF OR/OF
H =50° (Int Zs of A/ Binne <& van A) v ST CA
~H=FDK j RE
~EHDF is not cyclic/is nie siklies nie (Ext £ NOT equal to opp. int £ RE
Buite £ NIE gelyk aan teenoorst. binne .~ NIE) 3)
[14]
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14 TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 (EC/JUNE/JUNIE 2023)

QUESTION/VRAAG 9

A 20 cm
D
B
7cm
E
17,34 cm
C
9.1 2k +3k =20 for some value k / vir enige waarde k. v’ setup equation /
-5k =20 vergelyking opstel
k=4 v  value of k / waarde
~ AD = 8 cm and/en DB = 12 cm van k
v'AD and/en DB
lengths / lengtes
OR/OF OR/OF
Angxzozg cm v fraction %
5
3 v AD length / lengte
DB=cx20=12cm v' DB length / lengte
~ @)
9.2 BE DB ST A
—_— = Prop th, DE || AC / Ewer st, DE || AC
" EA (Prop th, DE | I1AC) |, RE
BE 12
1734 20 v BE length / lengte
@)
..BE~10,40 cm
9.3 | In ABDE and/en ABAC:
I? IS cAommon / gemeenskaplik VST A
D = A corr. Zs/ ooreenk <e; DE || AC v' ST RE A
N N J
E =C corr. Zs/ ooreenk. ~®; DE || AC ST RE A
) Last mark for last
OR/OF Int Zs of A/ Binne e van 4 statement and reason
ABDE ||| ABAC (£,£,2) OR for final reason
LLL
~ (©)
>4 |DE_BA (ABDE ||| ABAC) ST RE A
AC BD
DE 20 v' ST CA
712
- DE ~1167 cm v DE length / Iengt?g)
[12]
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TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2 15

QUESTION/VRAAG 10

10.1 108 km 1000 m 1h v’ conversion factors /
108 km/h = 1h  1km 3600s 30 m/s herleidingsfaktore
v answer /
antwoord
(2
10.2 | v=xDn vE
v’ conversion /
30m/s = 7x(0,25m)xn herleiding
v' SF A
30 V'S
n=
0.257 v answer /
antwoord
n =~ 38, 20 rev/s
(5)
10.3 w=2r7n vE
v SF CA
=27x38,20 v answer / antwoord
~ 240,02 rad/s )
104 s=vt OR/OF D=SxT vF
=30x%(10 min x 60s) v SF CA
=18000m v_ answer /
=18km antwoord
(3)
105 _ number of revolutions/aantal revolusies
" time/tyd
v
38,20 = ? SF CA
t ~0,52 sec v  answer /
antwoord
(2
[15]
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TECHNICAL MATHEMATICS P2/TEGNIESE WISKUNDE V2

(EC/JUNE/JUNIE 2023)

QUESTION/VRAAG 11

R
B
S 8 cm
1111 s=ro VF
RT =8 x% v SF A
RT 47 om v RT length /
~12,57 cm e 3)
v
12|, :r_zs F
_ 8x4r v SF A
2
v  Area
=167 cm?
~50,27 cm? OR/OF
OR/OF vF
2
Area = %
v
o SF A
_ 2 v' Area
2
=167 cm®
~50,27 cm? 3)
11.1.3 | Shaded area/Gearseerde area = Ar€a, renierkant vM
_8x8-16 v area of square/
13,73 o app van vierkant

v’ shaded area/
gearseerde app
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17

11.2
4h* —4dh+x* =0 vF
4(4)" —4d (4)+(10)" =0 VSE A
V'S
164-16d =0 v diameter /
middellyn
d =10,25 v radius
S r=5125cm (5)
11.3
9,42 cm
8,14 cm 7,1 cm 8 cm 7 em
6,42 cm
vF
A; = a(o%o”+o2 +0,+0, +...+on1]
113,61=a[9’42+7+8,14+6,42+7,1+8) v'SF A
113,61=a(37,87) vS
-~ a=3cm v value/waarde
of a
OR/OF OR/OF
At =a(m+my+mg+...+my 1) vE
9,42+8,14 8,14+6,42 6,42+7,1 7,1+8 8+7
113,61=a + + + + vSE A
2 2 2 2 2
113,61=a(37,87) /s
s.a=3cm v value of a
4)
[18]
TOTAL/TOTAAL: 150
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