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2 TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)

NOTE:

e Ifalearner makes more than one attempt at answering a question and does not cancel any of
them out, only the first attempt will be marked irrespective of which of the attempt(s) may
be the correct answer.

e  Consistent accurate marking regarding calculations will be followed in the following cases:

o Subquestion to subquestion: When a certain variable is incorrectly calculated in one
subquestion and needs to be substituted into another subquestion full marks can be awarded
for the subsequent subquestions provided the methods used are correct and the calculations
are correct.

o Assuming values/answers to solve a problem is unacceptable.

LET WEL:

o [Indien n leerder meer as eenkeer n poging aanwend om n vraag te beantwoord sonder om enige
van die pogings te kanselleer, dan word slegs die eerste poging nasien, ongeag watter poging
korrek mag wees.

o Deurlopende akkuraatheid nasien ten opsigte van berekeninge word toegepas op die volgende
voorvalle:

o Sub-vraag tot sub-vraag: Wanneer ‘n sekere veranderlike verkeerd bereken was in een sub-
vraag en benodig word in die volgende sub-vraag, dan kan volpunte toegeken word in die
daaropvolgende sub-vraag opvoorwaarde dat die metode en die berekenige korrek is.

o Aanvaarding van waardes/antwoorde om ‘n probleem op te los is onaanvaarbaar.

Symbol/simbool | Explanation/Verduideling

M Method / metode

MA Method with accuracy / metode met akkuraatheid

A Accuracy / akkuraatheid

AO Answer only / Slegs Antwoord

CA Consistent accuracy / Deurlopende akkuraatheid

NPU No penalty for units / Geen penalisering vir eenhede weggelaat
NPR No penalty for rounding / Geen penalisering vir afronding

SI Simplification / Vereenvoudiging

ST Statement / Bewering

R Rounding / afronding

RE Reason / rede

SR Statement AND correct reason / Bewering EN korrekte rede
SF Substitution into correct formula /Vervanging in korrekte formule
ID Identity / Identiteit
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(EC/NOVEMBER 2019)

TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2

QUESTION/VRAAG 1

1.1 D ( X +x, y Y, j v’ x-coordinate / koordinaat A
2 72 :
v’ y-coordinate / koordinaat
_ 6+8 . 9-1 AO | A
2 72
=(7;4) )
1.2 3 V= v'my, SF
Mpp = Mep = H CA
_4-3
7-4
_1 v value / waarde CA
3
Equation of FD: / Vergelyking van FD:| v substitute grad / vervang grad SF
y-y=m(x-x) & (4; 3) or/of (7; 4) A
y=3= 1 (x—4)
3 v simplification / vereenvoudiging SI
1 4 CA
y==x—-—+3
3 3 v equation / vergelyking
1 5
= g X+ g
OR/OF
OR / OF ?/R / OF SF
V,—y M
Mpp =Mep = S CA
Xy =X
_4-3
7-4 v’ value / waarde CA
1
3
()
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4 TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)

y=mx+c v substitute grad / vervang grad SF
1 en (4; 3) or/of (7; 4) A
3= 3 (4)+c v simplification / vereenvoudiging
5 v equation / vergelyking SI
c=— CA
3
1 5 CA
=—Xx+=
N
1.3 " Yy =Y, v my, SF
BE A
Xy =X
_3+1
4-8 v value / waarde
=-1 CA
2)
1.4\ m, =1 (product of gradients =-1) | ¥'m,; CA
Equation of AF: ‘
y-y=m(x-x) v substitute grad
vervang grad en SF
y—9=1(x—6) (6; 9) CA
y=x—-6+9
— 43 v equation / vergelyking CA
A3)
1.5 |Froml13&1.4
- 1 5 v’ equating equations / gelykstel M
X+o= 37" + 3 van vergelykings
3x+9=x+5
x * ¥'Simplification / vereenvoudiging
2x = —4 CA
x=-2 ¥ x-value / waarde CA
y=1 v'y-value / waarde CA
~F(2;1) )
1.6 | inclination of BE =tan™' (-1)=135° | ¥ m=tan6 M
v 135° CA
10
Mmy,=—7==5
- _.2 | v m,,, =-5 A
inclination of AB =tan"' (-5)
=180-78,69°
~101,3° v 78,69° g‘:
ABE =135°-101,3°=33,7° v 1013
33,7 CA | (6)
[22]
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(EC/NOVEMBER 2019) TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 5
QUESTION/VRAAG 2
2.1.1 | 3cotO=-2 _
0 A, v cotd = =2 A
cotO = =2 | 3
3 v =413 CA
]
v'Sketch correct
=2 +(-3) —A
g i ( ) quadrant / skets A
= \/B korrekte
kwadrant
cos(1800+9)=—cose v —cos0 A
2 } 5
=7 = v - CA
(\/ﬁ NE
__ 2z
V13 5)
2.1.2 | 9 cosec” O+4sec’ O /\/ﬁ A
2 2
J13 J13 -3
=9 — | +4| —
SRS S5
2
_ 9(Ej N {Ej v Simplification / | ST CA
9 2 Vereenvoudiging
=26
v Value / waarde | CA 4)
2.2 | cos(180°+0).tan(360°—0).cos* (360°+0) . i v —cos6 ID A
sin
sin (180°—0) v —tan© ID A
2 v cos O ID A
_ (—cos@)(—.tane)(cose) rsin?6 v sin® ID A
sin 0 , —sinf ID A
=_c.ose><_smexcos29+sin26 cos0
sin®  cosO
=cos’ 0 +sin’ 0 v 1 ID A
-1 (6)
2.3.11 05500 = 1 —sin® 50° v {1-sin*50° ID A
=1 vl-# CA ©)
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6 TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)
2.3.2 | tan230° = tan 50° v tan 50° ID A
B sin 50° v sin 50°
 c0s50° cos 50° ID A
t
_ t v = SI
17 1=t
OR/OF
tan 230° = tan 50° OR/OF OR / OF
=+/sec?50°—1 v tan 50° ID A
1 | v Jsec? 50°—1
~ Vcos?50° v_ ! ID A
- ——1
1—¢
=142
1-¢*
B t
1-¢* (3)
24 | 2tan(x+10°)=-3,46 vRHS=-1,73 [SI A
o v Ref/=59,97° | CA
tan(x+10 )=—1,73 v 180° - CA
Ref / =tan™' 1,73=159,97° v 360° - CA
x+10°=180°-59,97° or 360°-59,97° ]‘)’ t;oth answef;/ CA
] w
x=110,03° or 290,03° clde antwoorae 5)
[25]
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(EC/NOVEMBER 2019)

TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2

QUESTION/VRAAG 3

3.1

f:
¥ x-intercepts/
X-afsnitte
¥'y-intercept /
y-afsnit

v'TP / DP

g:

¥ x-intercepts/
x-afsnitte
v'y-intercept /
y-afsnit

v'TP /| DP

R S S

(6)

3.2

x = 60° or 240°

v'60°
v'240°

CA

2)

3.3

0°<x<90° OR 150°<x<270°

Interval 1:
v'End points
v'Notation
Interval 2:
v'End points
v'Notation

CA
CA

CA
CA

4)

3.4

0°<x<60° OR 240°<x<360°

Interval 1:
v'End points
v'Notation
Interval 2:
v'End points
v'Notation

CA
CA

CA
CA

4)

[16]
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8 TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)
QUESTION/VRAAG 4
4.1.1 BC  AC v'Sin-rule/reél M
sinBAC sinB ¥'Substitution / SF

. o vervanging
BC = 2278 7.96 ¥Value of BC/ | CA
sin 59,04 waarde van BC
=8 cm NPU
3)
n / ..
121 Area AABC =L ABx ACsInBAC area rule/recl | M
9 v'Substitusie /
1 vervanging SF
=—(5,83)(7,07)sin 75,96°
129 993 , v'Value / waarde
=19,993...cm CA
Area ABCD = 2x Area AABC v'Method
=2x19,993...
5 v'Value / waarde | M
= 39, 99 cm NPU
CA | (5
42 | PT*=PC’+TC*-2PC.TCcos9 v'cos-rule/reél M
v b
cosO = PC*+TC - PT* vei:flcll)ljgs’ll;lon : A
2PC.TC v0,918... CA
_1540% +1829% - 738’
T 2%1540%1829 v'Value / waarde
=0,918... ca
0~ 23,3° )
[12]
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(EC/NOVEMBER 2019)

TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2

QUESTION/VRAAG 5

B

I
5.1.1 | ABG=58° (alt Zs/verw Ze; AB [ VSR (1)
5.1.2 | EAD =58° (AE bisect/halveer BAD) VST
DGH =116° (ext Z of cyclic quad BADG) VST vRE
(buite £ van kdvk BADG) (3)
513 | DGI=58° (ext Z of cyclic quad AEGD) VSR
(buite £ van kdvk AEGD) VST vRE
BGE =BAE =58° (s in same segm)
(Le in dies segm)
IGH = BGE = 58° (vert opp £5s) v ST
(regoorst Ze)
DGI = IGH
. OR/OF
IGH = BGE (vert opp £5s) v'SR
(regoorst Ze)
BGE = BAE = 58° (Zs in same segm) v'ST vRE
(ZLe in dies seg)
- IGH = 58° /ST
but DGH =116° (prove in/bewys in 5.1.2)
~.DGI=116°~1GH = 58°
.. DGI=1IGH (4)
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10 TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)

5.1.4 | From 5.1.2 and 5.1.3 vST
AEG =58°=DGI
~AE || DG (equal corresponding £s) vRE
(gelyke ooreenkomsige ~e) (2)
5151 ADG =122° (opp Zs of cyclic quad) VST YRE
(teenoorst Ze van kdvk) (2)
B
|\
E
C
52 | LetOD=x cm
S~ ED=2x cm
BD =6 cm (line from centre | chord)
(loodlyn uit midpt 1 na koord) vPyth SR
2 2 2
OB =BD"+0D" (Pyth) ¥'set up equation
(3x)2 =62 + x> Jopstel van
95 =36+ 12 vergelyking
8x* =36 v SI
2 f—
X =45 v value / waarde
x=2,12 CA
BO = 6,36 cm NPU (6)
[18]
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(EC/NOVEMBER 2019) TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2 11

QUESTION/VRAAG 6

6.1.1 | pAC =41° (tan-chord th) vST vRE
(raaklyn - koord st)
DBC=41° (tan-chord th) or (Zs in same seg) vST vRE
(raaklyn - koord st) of (£ in dieselfde seg)
TCD=41°  (tan-chord th) v SR
(raaklyn - koord st) (5)
6.1.2 | ADB =90° (£ in semi-circle) vST vRE
(£ in semi - sirkel)
CAB=19° (tan-chord th) vSR
(raaklyn - koord st)
ABE=30° (Int Zs of A) vSR
(Binne ZLe van A) (4)
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12 TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)

6.2.1 | F=24° (s opp = sides) SR
(ZLe teenoor = sye)
ADC=48° (ext Z of A) V'SR

(buite £ van A)
AOC =96° (L atcentre=2 x Zat circm)

v'ST vRE
(middelpuntshoek =2 x omtrekshoek) (4)
6.2.2 | DAC=24° (tan-chord) VSR
(raaklyn - koord)
AC=CF (sides opp = £Ls) v RE
(sye teenoor = hoeke) )

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



(EC/NOVEMBER 2019) TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2 13

6.3.1 | DAE =129° (opp Zs of cyclic quad) vST vRE

(teenoorst Ze van kdvh)

B=BEA (AB = AE radii; Zs opp = sides) v'SR
(AB = AE strale; Ze teenoor = sye)

B= 12290 (ext Z of A) VSR
(buite Z van A)

B =645 ST

) OR/OF OR/ OF

DAE =129° (opp Zs of cyclic quad) vST vRE
(teenoorst ZLe van kdvh)

In AAED:

ADE = AED (AD = AE radii; Zs opp = sides)
(AD = AE strale; ZLe teenoor = sye)

ADE=25,5°  (Int Zs of A) VSR
(Binne Ze van A)

BED =90° (£ in semi-circle)

vSR

(Z in halwe—sirkel)
. B=64,5° (Int Zs of A) /ST

(Binne Ze van A) (%)

6.32 | G=102° (£ at centre =2 x / at circm) VST vRE
(middelpuntsZ = 2x omtreks L)

B+G = 64,5°+102° =166,5°
. EBDG not cyclic (opp £s NOT suppl) YRE
.. EBDG nie - siklies (teen Ze NIE sup pl) (3)

[23]
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14 TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)
QUESTION/VRAAG 7
Ay
B
35°
A X
-
0]
7.1.1 A
135° =135°x — v x—
180° 180°
_3n 3" A
4 4 2)
7.1.2 2 v area formula / formule M
Area of sector = >
- v'substitution/ vervanging | SF
2
r E—
18,85 = ( 4 ) v’ simplification / SI
2 vereenvoudiging
r? =16,0003... v value / waarde CA
r=4cm VR cA (5)
713 | x*+y* =16 Y equation / vergelyking A (1)
7.14 | s=r0 v’ formula / formule A
I v substitution / vervanging | SF CA
=axX— v value / waarde CA
=3ncm (3)
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(EC/NOVEMBER 2019) TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2 15

7.2 4h* —4dh+x* =0 v formula / formule A
2 s v substitution /
4(2,3) -4(7.8)(2.3)+x" =0 vervanging SF
x2=50,6=0 v simplification / A
- vereenvoudiging
x~7,lem v value / waarde SI
CA
NPR | (4)
[15]
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16 TECHNICAL MATHEMATICS P2/ TEGNIESE WISKUNDE V2 (EC/NOVEMBER 2019)

QUESTION/VRAAG 8
4 ¥y
60
50
40
30
20
10
x-_
0 1 2 3 4 5 6 7 8 9
8.1.1 X 3,5 4.5 5,5 6,5 7,5 v A
f(x) 12,25 | 20,25 | 30,25 | 42,25 | 56,25 Substitution / | A
vervanging (2)
8.1.2 0,+o, v formula/ | A
A, =a 2 +0,+0,+0,+...4+0, formule
Area=1[M+2O,25+30,25+42,25) va=1 A
¥'Substitution | SF
=127 sq units /vervanging
v value /
waarde CA
OR/ OF OR/ OF OR7OF
v formula /
At =a(m+my+my+...+m,) formule A
Area = 1[12,25+20,25 N 20,25+30,25 + 30,25+42,25 N 42,25+56,25) va=1] A
2 2 2 2 v/ substitution SF
=127 sq units / vervanging
v value / CA
waarde
NPU | 4
8.1.3 | Error difference/ fout verskil = 161,7 — 127 = 34,7 sq units v A 0
NPU
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(EC/NOVEMBER 2019) TECHNICAL MATHEMATICS P2 / TEGNIESE WISKUNDE V2 17
8.2.1 Angular velocity=w =27zn = 3607 v A
n=0,7rps
A
n=42rpm= ? X dm _ 0,7rps v formula/
m  60s formule SF
¥ substitution
w=2rn / vervanging
=27(0,7) v'value / CA
=1,47 rad/s waarde Neu | (4)
8.2.2 38,5cm  1m ¥'conversion | A
38,50’7’1: 1 Xloocm :0,3857}’1 / herlei
Circumferential velocity=v = zDn ;forn;ula/ A
ormule
-7 (0’ 385)(0’ 7) ¥ substitution | SF
=0,26957 m/s / vervanging
v'value /
waarde A
Neu | (4)
8.3 Volume of prism = /bh v vol prism | A
=43x22x8
3 vvol ONE | A
= 7568:m sphere / vol
Volume of one sphere = 3 o EEN sfeer
4 (3Y) 9 A
-37(3) 7
=—mcm’
2 v value/ c
A
Tot spheres casted = ? waarde
-7
2 NPU
~535 “4)
[19]
TOTAL/TOTAAL: | 150
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