
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Lees asseblief die 

inligting op die 

volgende bladsy 

aandagtig deur! 



Jou Handleiding 

 
Hierdie is jou “handleiding”, lees hom asseblief deeglik deur. 
 

1. Hierdie PDF bestaan uit 10 vraestelle en 10 memos. 
 

2. Die vraestelle en memos is gerangskik as Vraestel 1/Memo1/ Vraestel 2/Memo 2 ens. 
 

3. Voor elke vraestel is ’n blad wat aandui dat jy met ’n nuwe vraestel en memo begin. 
 

4. Die voorblaaie, instruksies en formule bladsye is verwyder om papier te spaar. Direk na 
hierdie bladsy is ’n enkele “instruksies” blad sowel as ’n “Formule blad”. 

 
5. Moet asseblief nie onnodig print nie. Probeer hiermee werk sonder om te print, dit sal 

ongelooflik wees vir die omgewing (en jou gatsak – ink en papier is duur). 
 

6. Hierdie is vorige skool en departementele vraestelle wat verniet beskikbaar is op die 
internet. Dit beteken dat daar foute is in die memos maar dat dit reg is in die video’s. 
Dit beteken ook jy kan hierdie pdf deel maar nie verkoop nie (jy het nie hierdie pdf by 
ons gekoop nie – maar die video’s). 
 

7. Jy gaan die meeste baat vind by hierdie program as jy die vraestelle uitwerk asof jy in 
‘n eksamen sit (in die voorgeskrewe tyd en sonder hulp van jou handboek). Merk dit 
dan met die memos en kyk laastens die video’s van die vrae wat jy nie verstaan nie. 
 

8. Die Video’s is beskikbaar op ons webblad: PolyMathic waar jy die betaling gemaak het. 
Gebruik die epos en Password wat jy gebruik het met “signup” om in te teken, gaan 
dan na “dashboard” en laastens klik jy op die “course”. 

 
9. Ek maak ook foute – daar is definitief foute wat deurglip. As jy dink iets is nie reg nie – 

kontak my! Jy het my nommer. Of klik op “questions and answers” op die kursus en 
laat weet my so. 

 
10.  Die belangrikste van alles kragtens jou subskripsie. Jy subskripsie hardloop van die dag 

wat jy gekoop het, tot die dag wat jy hom self kanselleer. Aan die einde van die jaar 
verwyder ek jou van die graad waarop jy tans is en plaas ek jou op die volgende graad. 
As jy kies om nie die subskripsie te stop deur die loop van jou skoolloopbaan nie moet 



jy steeds onthou om hom te stop aan die einde van Gr12 anders gaan jy verewig 
aanhou betaal!  
 

11.  As enigiets nie werk soos dis moet nie (bv. ’n video wil nie speel nie) laat weet my op 
WhatsApp of direk op die kursus. Moet asb. nie ’n Facebook comment gaan los iewers 
nie – dis onmoontlik om by hulle almal uit te kom. 

 
 

Instruksies en Inligting 

wat voor op ’n Vraestel 

verskyn. 
Hierdie is min of meer hoe die instruksies vooraan elke vraestel lyk.  

LEES DIE BLAD OP JOU AMPTELIKE VRAESTEL AANDAGTIG DEUR! Dit gaan waarskynlik effens verskil van die een. 

 

Tyd: (dis hoe lank jy het om die vraestel te voltooi) 

Punte: (uit hoeveel die vraestel tel) 

 

1. Skryf jou naam en klas (bv. 11A) op die antwoordboek wat voorsien is. 

2. Hierdie vraestel bestaan uit “x” vrae. Beantwoord ALLE vrae in die antwoordboek behalwe Vraag “y” wat op 

die grafiekpapier wat verskaf is beantwoord moet word. Vul jou naam in die aangeduide spasie bo-aan die 

grafiekpapier in. 

3. Begin elke vraag op ‘n nuwe bladsy 

4. Nommer die antwoorde PRESIES soos in die vraestel 

5. Los ’n lyn oop tussen opeenvolgende vrae. 

6. ‘n Nie-programmeerbare sakrekenaar mag gebruik word. 

7. Jy mag toepaslike Wiskunde instrumente gebruik 

8. Gebruik jou formuleblad! 

9. Toon alle formules, vervangings en stappe 

10. Rond alle antwoorde af tot “z” desimale plekke. (Gewoonlik 2 maar kan verskil). 

11. Gee kort motiverings waar nodig 

12. Skryf netjies en leesbaar  



Formuleblad
(Algebra) Let asb op - hierdie is 'n Gr12 Formule

blad. Gebruik slegs die formules wat jy
nodig het vir die Graad waarin jy tans is.

Formuleblad
Let asb op - hierdie is 'n Graad 12 Formule-
blad. Gebruik slegs die formules wat jy
nodig het vir die Graad waarin jy tans is.



 

 
Vraestel 1 
Okt/Nov 
Eksamen 
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VRAAG 1   
 
Die tabel hieronder gee die gemiddelde rand/dollar-wisselkoers en die gemiddelde maandelikse 
olieprys vir die jaar 2010. 

  

 

 Jan. Feb. Mrt. Apr. Mei Jun. Jul. Aug. Sep. Okt. Nov. Des. 
Wisselkoers 
in R/$ 

7,5 7,7 7,2 7,4 7,7 7,7 7,6 7,3 7,1 7,0 6,9 6,8 

Olieprys 
in $ 

69,9 68,0 72,9 70,3 66,3 67,1 67,9 68,3 71,3 73,6 76,0 81,0 

 
1.1 Teken 'n spreidiagram op DIAGRAMVEL 1 om die wisselkoers (in R/$) teenoor die 

olieprys (in $) voor te stel. 
  

(3) 
 
1.2 Beskryf die verband tussen die wisselkoers (in R/$) en die olieprys (in $).   (2) 
 
1.3 Bepaal die gemiddelde olieprys.  (2) 
 
1.4 Bepaal die standaardafwyking van die olieprys.  (2) 
 
1.5 Daar is gewoonlik kommer by die publiek as die olieprys hoër as twee 

standaardafwykings van die gemiddelde is. In watter maand(e) sou daar kommer by 
die publiek wees?   

  
 
(2) 

   [11] 
 
VRAAG 2   
 
Die mond-en-snor-diagramme hieronder stel Vuyani en Peter se punt vir hul Skoolgebaseerde 
Assesseringstake in 'n spesifieke vak deur die jaar voor. 

  

       
 
 
 
 
 
 
 

 
2.1  Gee die variasiewydte van Peter se punte.  (2) 
 
2.2 Gee die minimum van Vuyani se punte.  (1) 
 
2.3 Lewer kommentaar oor wie jy dink 'n meer konsekwente prestasie deur die jaar gehad 

het. Motiveer jou antwoord deur na die waardes in die mond-en-snor-diagramme te 
verwys. 

  
 
(2) 

   [5] 
 
 

Vuyani se punte 

Peter se punte 

Graad 12 Eindeksamen
Totaal: 150
Tyd: 3ure
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VRAAG 3   
 
Die gemiddelde persentasie van 150 leerders vir al hul vakke is in die kumulatiewefrekwensie-
tabel hieronder opgesom.   

  

 
PERSENTASIE 

INTERVAL 
KUMULATIEWE 

FREKWENSIE 
x ≤ 10 5 
x ≤ 20 21 
x ≤ 30 50 
x ≤ 40 70 
x ≤ 50 88 
x ≤ 60 110 
x ≤ 70 135 
x ≤ 80 142 
x ≤ 90 147 
x ≤ 100 150 

 
3.1 Teken die ogief (kumulatiewefrekwensie-grafiek) om die data hierbo voor te stel, op 

DIAGRAMVEL 2. 
  

(4) 
 
3.2 Gebruik die ogief om die volgende te skat (benader):   
 
 3.2.1 Die getal leerders wat minder as 85% behaal het   (2) 
 
 3.2.2 Die interkwartielvariasiewydte (Toon ALLE berekeninge.)    (3) 
   [9] 
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VRAAG 4   
 
In die diagram hieronder is trapesium ABCD met AD // BC geteken. Die koördinate van die 
hoekpunte is A(1 ; 7);  B(p ; q);  C(–2 ; –8) en D(–4 ; –3). BC sny die x-as by F.  

.  BĈD α=  

  

 

  
 

 
4.1 Bereken die gradiënt van AD.  (2) 
 
4.2 Bepaal die vergelyking van BC in die vorm  y = mx + c.  (3) 
 
4.3 Bepaal die koördinate van punt F.  (2) 
 
4.4 AB/CD is 'n parallelogram met B/ op BC. Bepaal die koördinate van B/ deur 'n 

transformasie );();( byaxyx ++→  wat A na B/ stuur, te gebruik. 
  

(2) 
 
4.5 Toon aan dat °= 37,48α .  (4) 
 
4.6 Bereken die oppervlakte van ∆DCF.  (6) 
   [19] 
 
  

x

y

F 

C(–2 ; –8) 

D(–4 ; –3) 

A(1 ; 7) 

B(p ; q) 

E 

O 

α 
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VRAAG 5   
 
Sirkel C1 en C2 in die figuur hieronder het dieselfde middelpunt M. P is 'n punt op C2.   
PM sny C1 by D. Die raaklyn DB aan C1 sny C2 by B. Die vergelyking van sirkel C1 word 
gegee deur 0262 22 =++++ yyxx  en die vergelyking van lyn PM is  y = x – 2.                       

  

 
 

x

y

 
 
 
5.1 Bepaal die volgende:   
 
 5.1.1 Die koördinate van middelpunt M   (3) 
 
 5.1.2 Die radius van sirkel C1  (1) 
 
5.2 Bepaal die koördinate van D, die punt waar lyn PM en sirkel C1 sny.  (5) 
 
5.3 Indien gegee word dat DB = 24 , bepaal MB, die radius van sirkel C2.  (3) 

 
5.4 Skryf die vergelyking van sirkel C2 neer in die vorm .)() 222 rbya(x =−+−   (2) 
 
 

5.5 Is die punt F ( )0;52  binne sirkel C2? Ondersteun jou antwoord met berekeninge.  (4) 
   [18] 
 
 
 

A 

E 

y = x – 2  C2 

C1 

M 

P 

D 

B 
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VRAAG 6   
 
6.1 Skryf die koördinate van die beeld van punt A(–5 ; 3) neer nadat dit die volgende 

transformasies ondergaan het: 
  

 
 6.1.1 Translasie van 3 eenhede na onder en 4 eenhede na regs  (2) 
 
 6.1.2 Refleksie om die x-as  (2) 
 
6.2 Beskou die volgende diagram:   
 

-6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-5

-4

-3

-2

-1

1

2

3

4

x

y

 
 
 6.2.1 In die diagram hierbo is driehoek KMN deur 'n sekere faktor vergroot om 

driehoek /// NMK  te vorm. Bepaal die faktor van vergroting. 

  
(2) 

 
 6.2.2 Gee die algemene reël vir die transformasie in VRAAG 6.2.1.  (2) 
 
 6.2.3 Gebruik die antwoord op VRAAG 6.2.2 om die beeld P/ van P(3 ; 2) te 

bepaal. 
  

(2) 
 
 6.2.4 M is die refleksie van K om die lyn met vergelyking x = a. Bepaal die 

waarde van die konstante a. 
  

(2) 
 
 6.2.5 ∆KMN is 180o om die oorsprong geroteer om ////// NMK∆  te vorm.  Gee 

die koördinate van K//. 
 

(2) 

 
 6.2.6 ∆KMN is 3 eenhede na regs en 1 eenheid na bo getransleer om 

∆K///M///N/// te verkry. Skryf die verhouding van 
////

////

MK

KK
 na die translasie 

neer. 

  

 
(3) 

   [17] 

   P   

0   

K/ M/ 

N/ 

K 

N 

M 
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VRAAG 7   
 
In die diagram hieronder is punt K(a ; b) kloksgewys deur 'n hoek van °90  om die oorsprong na 
K/ geroteer en toe kloksgewys deur 'n hoek θ  na K// geroteer. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
7.1 Skryf die koördinate van punt K/ in terme van a en b neer.   (2) 
 
7.2 Skryf die koördinate van K// in terme van a, b, sinθ  en cosθ  neer. Vereenvoudig 

indien nodig.  
  

(2) 
 
7.3 T(–4 ; –2) word kloksgewys deur 'n hoek van (90° + θ ) om die oorsprong geroteer 

om beeld T/ te verkry. Bepaal, in die eenvoudigste vorm, die koördinate van T/ in 
terme van θ. 

  
 
(2) 

 
 

7.4 Bereken gevolglik of andersins die grootte van θ indien dit gegee word dat 
)23;132(T / −+  en °<<° 18090 θ . 

  
(5) 

   [11] 
 
 
  

y 

x 

K(a ; b) 

  O 
K// 

          K/ 

θ 
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VRAAG 8   
 
8.1 Vereenvoudig so ver as moontlik: θθ 22 cos3sin1 −+−   (2) 
 

8.2 Vereenvoudig SONDER die gebruik van 'n sakrekenaar:  °° × 225tan3150sin 24  
  

(4) 
 

8.3 Bewys dat x
x

xxx
sin1

sin1

cossincos 422

+=
−

+
 

 
(4) 

 
8.4 Bewys dat vir enige hoek  ,θ .cos3cos43cos 3 θθθ −=    

(Wenk: θθθ 23 += ) 

 

(4) 
 
8.5 Indien °= 20cosx , gebruik VRAAG 8.4 om aan te dui dat .0168 3 =−− xx   (2) 
   [16] 
 
VRAAG 9   
 
9.1 Vereenvoudig tot EEN trigonometriese funksie SONDER die gebruik van 'n 

sakrekenaar:  
 

)10sin(2

200tan160cos

°−
°°

 

  
 
 
 
(6) 

 
9.2 Beskou ).45cos()45cos( °−°+ xx

 
  

 

 
9.2.1 Dui aan dat .2cos

2

1
)45cos()45cos( xxx =°−°+  

 
(4) 

 

 9.2.2 Bepaal gevolglik 'n waarde van x in die interval °≤≤° 1800 x  waarvoor 
)45cos()45cos( °−°+ xx 'n minimum is. 

  
(3) 

   [13] 
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VRAAG 10   
 
Die grafiek van  f(x) = sin 2x vir °≤≤°− 90180 x  word in die skets hieronder aangedui.   
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.1 Skryf die waardeversameling van  f  neer.  (2) 
 

10.2 Bepaal die periode van  f 







x
2

3
. 

  
(2) 

 
10.3 Teken die grafiek van g(x) = cos(x – 30°) vir °≤≤°− 90180 x  op die assestelsel op 

DIAGRAMVEL 3. Merk ALLE x-afsnitte en draaipunte duidelik. 
  

(4) 
 
10.4 Bepaal gevolglik of andersins die waardes van x in die interval °≤≤°− 90180 x  waar 

)(.)( xgxf < 0. 
  

(4) 

 
10.5 Beskryf die transformasie wat grafiek  f  moet ondergaan om y = sin (2x + 60°) te 

vorm. 
  

(2) 
 
10.6 Bepaal die algemene oplossing van  sin2x = cos(x – 30°).  (6) 

[20] 

 

 

f  

0,5 

 –0,5  

1 

 –1  

y 

x 

–180o  90o  0  –90o  
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VRAAG 11   
 

In die diagram hieronder is ABC 'n reghoekige driehoek. KC is die halveerder van BĈA . 

AC = r eenhede en x=KĈB . 

  

 
 
 
 
 
 
 
 
 
 
 
11.1 Skryf AB in terme van x en r neer.  (2) 
 

11.2 Gee die grootte van CK̂A in terme van x.  (1) 
 

11.3 Indien dit gegee word dat 
3

2

AB

AK
= , bereken die waarde van x. 

  
(8) 

   [11] 
 

TOTAAL:  150 
 

C 

   A B K 

r 

  x   x 
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SENTRUMNOMMER:              

 
EKSAMENNOMMER:               

 
DIAGRAMVEL 1 
 
VRAAG 1.1 
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SENTRUMNOMMER:              

 
EKSAMENNOMMER:               

 
DIAGRAMVEL 2 
 
VRAAG 3.1 
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SENTRUMNOMMER:              

 
EKSAMENNOMMER:               

 
DIAGRAMVEL 3 
 
VRAAG 10.3 
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x 
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NOTA: 
• Indien `n kandidaat `n vraag TWEE keer beantwoord het, merk slegs die EERSTE poging.  
• Indien `n kandidaat `n poging om `n vraag te beantwoord gekanselleer het en die vraag nie 

weer gedoen het nie, merk die gekanselleerde poging.  
• Konstante akkuraatheid is van toepassing in ALLE aspekte van die merk memorandum.   

 
VRAAG 1 
 
1.1 

 

 
 
 
 
 
enige 4 
punte 
    korrek 
    geplot 
 enige 9 
punte 
    korrek  
    geplot 
 alle 
punte   
    korrek   
    geplot 
 
 
 
 
 
 
 
 
 
 
 

(3) 

1.2 Soos die wisselkoers (R/$) vermeerder verminder die olieprys ($). 
OF 

Daar is `n negatiewe korrelasie tussen die wisselkoers en die olieprys.  

 rede 
 

(2) 
1.3 

05,71
12

6,852
Gemiddelde

=

=
 

 6,852  
 
 71,05 

 (2) 
1.4 Standaard afwyking is: 

09,4=σ  
 4,09 

(2) 
1.5 2 standaard afwykings van die gemiddelde gemiddelde = 71,05+ 2(4,09) = 

79,23 
Die publiek sal besorg wees in Desember 2010 

 79,23 
 Des 2010 

(2) 
[11] 
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VRAAG 2 
 

2.1 Variasiewydte van Peter se punte is 94 – 68 = 26   94 – 68 
  26 

(2) 
2.2 Vuyani se minimum punte is 76  76 

(1) 

2.3 Vuyani was meer konstant gedurende die jaar want die  variasiewydte 
van sy punte is nader om die mediaan waarde gerangskik  
OF die variasiewydte en die interkwartiel-wydte is kleiner as Peters. 
 

 Vuyani 
 rede 

(2) 
[5] 

 
 
VRAAG 3 
 
3.1  

0

10

20

30

40
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70
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Persentasie interval

Kumulatiewefrekwensie-grafiek

 

 
 
 
 
 
 plot punte  by 

kummulatiewe 
frekwensie  

 
 plot teen 
boonste limiet 
 
 gegrond by  
    (0 ; 0) 
 
 gladde kurwe 
 
 
 
 

(4) 

3.2.1 (85 ;  ± 144 )  
± 144  leerders het punte onder 85%  
(Aanvaar: 144 to 146) 

  (85 ; ± 144) 
 ± 144 leerders 

(2) 
3.2.2 Q1  =  25 of 27 or 26 

Q3  =  61 of 62 or 64 
Interkwartiel-wydte = 36 of 35 or 38 

 onderste 
kwartiel 
 boonste 
kwartiel 
 IKW 

(3) 
[9] 
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VRAAG 4 
 
4.1 

2

)4(1

)3(7
12

12

=
−−
−−

=

−
−

=
xx

yy
mAD

 

 
 
 substitusie 
 
 
 2  

(2) 
4.2 

 

42

)2((2)8(

)(

2

AD//BC

11

−=∴
−−=−−

−=−
==

xy

xy

xxmyy

mm BCAD

 

 2=ADm  
 
 stel in  
    formule 
 
 42 −= xy   

 (3)  
4.3 By F:    y = 0 

0 = 2x – 4 
x = 2 
F(2 ; 0) 

 
 y = 0 
 x = 2 

(2) 
4.4 D is getransleer C volgens die reël: 

)5;2();( −+→ yxCyxD  
A moet ook getransleer word volgens die reël na B/. 
∴A(1 ; 7) → B/ (3 ; 2)    
 

OF 
 

5)37(8

3)41(2

/

/

=++−=

=++−=

B

B

y

x
 

 
 
 x = 3 
 y = 2 

(2) 
 

 
 x = 3 
 y = 2 

(2) 

4.5 

°=
=
=

43,63

2tan

2

θ
θ

BCm

                               β   θ 

°=°−°=

−=

−=
−−−
−−−

=

80,11120,68180
2

5
tan

2

5

)4(2

)3(8

β

β

DCm

     

°=°−°= 37,4843.6380,111α      
 
 

OF 
 
 
 
 
 
 

 
 
 63,43° 
 

 
2

5
tan −=β  

 111,8° 
 
 
 48,37° 

(4) 
 
 
 

 
 
 
 
 

C(–2 ; –8) 

D(–4 ; –3) 
F(2 ; 0) 
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29

)83()24(DC 22

=

+−++−=

 

80

)08()22(CF 22

=

−−+−−=

 

45

)30()42(DF 22

=

+++=

 

°=
=

−+
=

37,48

...6643,0

)80)(29(2

458029
cos

α

α

 
 

OF 

29

)83()24(DC 22

=

+−++−=

 

74

)32()43(DB 22

=

+++=
 

125

)82()23(BC 22

=

+++=
 

°=
=

−+
=

37,48

...6643,0

)125)(29(2

7412529
cos

α

α

 

 
 
 
 
 
 
 
Subst in cos-   
   formule 
cos α 
onderwerp 
0,6643... 
48,37° 

(4) 
 
 
 
 
 
 
 
 
 
 
Subst in cos-   
   formule 
cos α 
onderwerp 
0,6643... 
48,37° 

(4) 
4.6 

29

)83()24(DC 22

=

+−++−=
 

80

)08()22(CF 22

=

−−+−−=
 

2eenhede18

37,48sin)80)(29(
2

1

sin...
2

1

=

°=

=∆ αCFDCDCFArea

 

                  

 substitusie 
    in formule 

 29  
 substitusie 
    in formule 

 80  
 
 
 substitusie  
    In die area  
    reël 
 18 

(6) 
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OF 

 

 

 

 

 

 

 

 

 

Area ∆DCF = Area van reghoek – (1) – (2) – (3) 

 = 48 – 9 – 5 – 16  

 = 18 vierkante eenheid  

 

OF 

 

 

 

 

 

 

 

 

eenheid  vierkante18

91116

36
2

1
)83(

2

1
284

2

1

DGF Area - CDGH Area + CHF Area = CDF Area

=
−+=

××−××+××=

 

 
 
 
 
 
 
 
 reghoek en 
area 
 
 
 
 verband 
tussen areas 
 (1) = 9 
(2) = 16 
(3) = 5 
18 eenhede2 

(6) 
 
 
 
 
 

 teken 
loodregte lyne 
 
 
 
 
 
 
 
 verband 
tussen areas 
  16 
  11 
   9 
18vierkante 
eenheid 

(6) 
 

[19] 
 
 
 
 
 
 

  F 

   D 

  C 

  8 

4   2 

5 

  3 

6 

(1) Area=9 

(2) Area = 16 

(3)  
Area  
= 5 

F (2 ; 0) 

C (–2 ; –8) 

D (–4 ; –3) 

G(–4 ; 0) H(–2 ; 0) 
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VRAAG 5 
 
5.1.1 

8)3()1(

1029612

0262

22

22

22

=+++

+−=+++++

=++++

yx

yyxx

yxyx

 

)3;1(M −−  

 
 

8)3()1( 22 =+++ yx  
  – 1 
  – 3 

(3) 
5.1.2  8Csirkelvan  radius 1 =    8  

(1) 
5.2 

( )

523

13

0)1(3

032

0642

02126244

02)2(62)2(

2

2

22

22

−=−−=
≠−=

=−+
=−+

=−+

=+−+++−+

=+−++−+

y

xorx

xx

xx

xx

xxxxx

xxxx

 ∴ )5;3(D −−  
 

OF 
 

( )

523

13

0)1(3

032

8)1()1(

8)32()1(

2.

8)3()1(

2

22

22

22

−=−−=
≠−=

=−+
=−+

=+++

=+−++

−=
=+++

y

xorx

xx

xx

xx

xx

xysubst

yx

 
OF 

 

( )

523

13

21

41

8)1()1(

8)32()1(

2.

8)3()1(

2

22

22

22

−=−−=
≠−=

±=+
=+

=+++

=+−++

−=
=+++

y

xorx

x

x

xx

xx

xysubst

yx

 

 
OF 

 substitusie 
 
 
 standaard vorm 
  
 faktore 
 
 waarde van x 
 waarde van y 

(5) 
 

 
 
 
 
 
 substitusie 
 
 
 
 standaard vorm 
  faktore 
 
 waarde van x 
 waarde van y 

 
(5) 

 
 substitusie 
 
 
 
 vereenvoudiging 
  vierkantswortetl 
van albei kante 
 
 waarde van x 
 waarde van y 

 
(5) 
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PM maak `n 45° hoek met die x-as. 

22 228 +=  
Dus: 

523

3212

−=−−=
−=−−=−=

D

MD

y

xx
 

 

 

 22 228 +=  
 
 waarde van x 
 waarde van y 

(5) 

5.3 

40

)24()8(

s)(PythagoraDBMDMB

radius)(raaklynDBMD

22

222

=
+=

+=

⊥⊥

 

40MB

CvanradiusdieisMB 2

=
 

 raaklyn   ⊥ 
    radius 
 substitusie 
    in Pythagoras 
 
 
 
 40  

(3) 
5.4 40)3()1( 22 =+++ yx   LK 

 RK 
(2) 

5.5 Afstand van ( )0;52  na middelpunt 

( ) ( )
24,6

30152 22

=

+++=  

 
6,24 < 6,32 ( )40  

Afstand van ( )0;52  na middelpunt < radius van sirkel. 

( )0;52  lê binne die sirkel. 
 
 

 
substitusie in afstand 
formule 
 6,24 

 
 
6,24 < 6,32 
 
 afleiding 

(4) 
 

[18] 
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VRAAG 6  
 
6.1.1 A( – 5 ; 3) 

)0;1()33;45(/ −=−+−A  
 – 1 
 0 

(2) 
6.1.2 )3;5(/ −−A   –5 

 –3 
(2) 

6.2.1 
Skaal faktor van vergroting is 

2

3

10

15

KM

MK //

==
 

 
 

OF 

2

3
isrSkaalfakto

2
2

3
;4

2

3
K3) ; 6(K)2;4(K // 






 ×−×=−→−

 

 
KM

MK //

 

 
2

3
 

 
 









 ×−× 2

2

3
;4

2

3
 

 
2

3
 

(2) 
6.2.2 







→ yxyx

2

3
;

2

3
);(   x

2

3
 

 y
2

3
 

(2) 
6.2.3 







=







 ××

3;
2

9

2

3
2;3

2

3

/

/

P

P

 

 
2

9
 

  3 
 (2) 

6.2.4 a = 1
 

  a = 1 
 (2) 

6.2.5 )2;4(K // −    4    – 2 
 (2) 

6.2.6 

15MK

5KK
////

////

=

=

 
 

3

1

15

5

MK

KK
////

////

==
 

 

 5KK //// =  
 15MK //// =  
 
 

    
3

1

 
 (3) 
[17] 
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VRAAG 7 
 
7.1 );(K / ab −   b    

 – a 
(2) 

7.2 )sincos;sincos(K // θθθθ baab −−−  
 

OF 

)cossin;cossin(K

)90sin()90cos(;)90sin()90cos((K
//

//

θθθθ

θθθθ

abba

abba

−−+−=

+°−+°+°++
 

 
θθ sincos ab −  

 
θθ sincos ba −−  
(2) 

7.3 

)cos4sin2;cos2sin4(T

)cos)4(sin)2(;cos)2(sin)4((T
//

//

θθθθ

θθθθ

+−=

−−−−−+−−

 
OF 

 

)sin2cos4;sin4cos2(T

)sin)2(cos)4(;sin)4(cos2(T
//

//

θθθθ

θθθθ

++−=

−−−−−−−
 

 θθ cos2sin4 −  
 θθ cos4sin2 +  

(2) 
 

 θθ cos2sin4 −  
 θθ cos4sin2 +  

(2) 

7.4 ( )

°=°−°=∴

=−

−=−
+=−×

+=−

−=+

12060180

cos
2

1

cos105:)3()1(

)3....(cos8sin4432:2)2(

)2........(cos4sin223

1........cos2sin4132

θ

θ

θ
θθ

θθ

θθ

 

OF 
 

( )

°=°−°=∴

=

=+

−=+×

+=−

−=+

12060180

sin
2

3

sin1035:)3()2(

)3....(cos4sin8234:2)1(

)2........(cos4sin223

1........cos2sin4132

θ

θ

θ

θθ

θθ

θθ

 

 
 
 
 

OF 
 

 substitusie om 
   vergelyking te 
vorm 
 substitusie om 
   vergelyking te 
vorm 
 
 θcos105 −=   

 θcos
2

1
=−  

 120° 
(5) 

 
 
 substitusie om 
   vergelyking te 
vorm 
 substitusie om 
   vergelyking te 
vorm 
 

 θsin1035 =   

 θsin
2

3
=  

 120° 
(5) 
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°=
°≈°=+°

°−=

−=
+
−

=⇒
+
−

=

°=

=⇒=

120

210...99,20990

434,3TÔX

....06,0
132

23ˆtan
132

23

...565,206TÔX

2

1
TÔXtan

2

1

//
/

θ
θ

TOXm

m

OT

OT

 

 
OF 

 
(TT/)2 = OT2 + (OT/)2 – 2(OT)(OT/).cos (90° + θ) 

°=
°=+°

−=+°

+°−=+

60

15090
2

3
)90cos(

)90cos(.404032040

θ
θ

θ

θ

 

 
 
 
 

 
2

1
TÔXtan =  

 206.565...° 
 
 – 0,06... 
 
  – 3.434° 
 
 
 120° 
 

(5) 
 
 
 
 
 

(TT/)2 

   = 32040+  
substitusie 
   in cos-reël 
 
vereenvoudiging 
150° 
60° 

 (5) 
 

[11] 
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VRAAG 8 
 
8.1 

3

)cos(sin4

cos3sin1
22

22

=
+−=

−+−

θθ

θθ

 

 
OF 

3

cos3cos 22

=
−+ θθ  

 vereenvoudiging 
 
 3 

(2) 
 
 
 substitusie 
    met identiteit 
 3 

(2) 
8.2 

( )

4

16

2.2

2.4

2.4

32

1
2

45tan330sin

225tan3150sin

=
=

=

= °°

°°

 
 
 

OF 

4

16

2.2

24

24

1225tan
2

1
150sin

3

3

225tan3150sin

2
1

=
=

=

=

=°

=°

°°

 

 herskryf met 
reduksie formules 
 stel spesiale hoeke 
in 
 vereenvoudiging 
 
 4 

(4) 
 

 

 
2

1
150sin =°  

 1225tan =°  
 
 
 

 24 2
1

=  
 
 4 

(4) 

8.3 

RK

x
x

xx
x

x

x

x

x

xxx
LK

=
+=

−
−+

=

−
−

=

−
=

−
+

=

sin1
sin1

)sin1)(sin1(
sin1

)sin1(

sin1

)1(.cos

sin1

)cos(sincos

2

2

222

 

 faktorisering 
 
 1 
 
 
 x2sin1−  
 
 
 faktore 

 
 

(4) 
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8.4 

θθ

θθθθ

θθθθ

θθθθ

θθθθθ

θθθθ
θθ

θ

cos3cos4

cos2cos2coscos2

cos).cos1(2coscos2

cos.sin2coscos2

sin.cos.sin2cos).1cos2(

sin.2sincos.2cos

)2cos(

3cos

3

33

23

23

2

−=

+−−=

−−−=

−−=

−−=

−=
+=

 

 
 
 
uitbreiding 
 1cos2 2 −θ  
 θθ cos.sin2  
 
 θ2cos1−  
 

 
(4) 

8.5 

0168

34
2

1

)20cos(3)20(cos4)20(3cos

cos3cos43cos

3

3

3

3

=−−

−=

°−°=°

−=

xx

xx

θθθ

 

 
θ = 20° 

cos 60° = 
2

1
 

 
(2) 

 
[16] 
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VRAAG 9 
 
9.1 

°=
°

°°
=

°−









°
°

°−
=

°−
°°−

=

°−
°°

10cos
10sin2

10cos10sin2
10sin2

20cos

20sin
)20cos(

)10sin(2

)20)(tan20cos(

)10sin(2

200tan.160cos

 
 

 
 
 °− 20cos  
 °20tan  
 °− 10sin  
 

 
°
°

20cos

20sin
 

 
°° 10cos10sin2  

 
 °10cos  

(6) 
9.2.1 

( )( )

x

xx

xx

xxx

xx

xxxx

xxLK

2cos
2

1

)sin(cos
2

1

sin
2

1
cos

2

1

2

1
sin

2

1
cosor

2

2
sin

2

2
cos

45sin.sin45cos.cos

45sinsin45coscos45sinsin45cos.cos

)45cos().45cos(

22

22

2

2

2

2

2

2

2

2

2222

=

−=

−=




















−
















−








=

°−°=

°+°°−°=
°−°+=

 
 

OF 
 

( )

( )

( )

x

x

xxxx

xx

xx

2cos
2

1

90cos2cos
2

1

)4545cos()4545cos((
2

1

)45cos()45cos(

45 and 45Let  

)cos()cos(
2

1
coscos

)cos()cos(coscos2

=

°+=

°+−°++°−+°+=

°−°+∴
°−=°+=

−++=

−++=

βα

βαβαβα

βαβαβα

 

 
 
 
 
 

 
 brei uit 

)45cos( °+x  
     
 brei uit 

)45cos( °−x  
 
 stel in  
    spesiale hoeke 
 
 
 
vereenvoudiging 
 

 
(4) 

 
 
 lei identiteit 
af 
 
 
 
 
 substitusie 
 
 
vereenvoudiging 
 
 

(4) 



Wiskunde/V2 15 DBE/Feb.–Mar. 2013 
NSS – Memorandum  

 
 

Kopiereg voorbehou  Blaai om asseblief 

9.2.2 
)45cos()45cos( °−°+ xx het `n minimum waar x2cos

2

1
 `n minimum 

het. 
 
Die minimum waarde van x2cos  is –1 
 

°=
°=
−=

90

1802

12cos

x

x

x

   

 
 
 
 
 minimum 
waarde van  –1   
 
 
2x = 180° 
 x = 90° 
 

(3) 
 

[13] 
 
 
VRAAG 10 
 
10.1 ]1;1[amelingWaardevers −=   ]1;1[−  

(2) 
10.2 

°=
°

=∴

=







=








120
3

360
Periode

3sin

2

3
2sin

2

3

x

xxf

 
OF 

 

°=∴
°+=
°+=

=







=








120Periode

)120(3sin

)3603sin(

3sin

2

3
2sin

2

3

x

x

x

xxf

 

 
 
 sin 3x 
 
 
120° 

(2) 
 
 

 
 sin 3x 
 
 
 
120° 

(2) 
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10.3 

 

 
 
 
 
 
 
 x afsnitte 
 draaipunte 
 vorm 
 

 
 

(4) 
 

10.4 )0;60()90;180( °°−°−°− of  
OF 

 
°<<°−°−<<°− 06090180 xofx

 

 > – 180°  
  < –90° 
  > –60°  
   < 0° 

(4) 
10.5 y = sin 2(x + 30°) 

∴ translasie van 30° na links

 

 translasie 30° 
 na links 

(2) 
10.6 

)120sin(

)]30(90sin[2sin

)30cos(2sin

x

xx

xx

−°=
°−−°=

°−=
 

Zkkx

kx

Zkkxx

∈°+°=
°+°=

∈°+−°=

;12040

3601203

;3601202

  of  

Zkkx

kxx

kxx

∈°+°=
°+°=−

°+−°−°=

;36060

360602

360)120(1802

   

 
 
 

OF 
 

)30cos()290cos(

)30cos(2sin

°−=−°
°−=

xx

xx
 

Zkkx

kx

kxx

∈°−°=
°+°−=−

°+°−=−°

;12040

3601203

36030290

      Zkkx

kx

kxx

∈°−°−=
°+°=−

°+°−−°=−°

;360300

360300

360)30(360290

 

 
∴ kx °+°= 12040   of  kx °+°= 36060  ; Zk∈  

 gebruik ko-
funksie 
 

kxx °+−°= 3601202
 kx °+°= 12040  
 

k

xx

°+
−°−°=

360

)120(1802

 kx °+°= 36060  
 Zk ∈  

(6) 
 
 

 
)30cos(

)90cos(

°−
=−°

x

x
 


k

xx

°+
°−=−°

360

30290
 

 kx °−°= 12040  


kx

x

°+°−−
°=−°

360)30(

360290
 


kx °−°−= 360300

  Zk ∈  
(6) 

[20] 

-180 -120 -60 60

-1.5

-1

-0.5

0.5

1

1.5

(30° ; 1) 

0,87 

(-150° ; -1) 

(90° ; 0,5) 

(-180° ; -0,87) 

f 

g 

or 
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VRAAG 11 
 
11.1 

xr

x
r

2sinAB

2sin
AB

=

=
 

 x
r

AB
2sin=  

 xrAB 2sin=  
(2) 

11.2 x+°= 90CK̂A   xCKA +°= 90ˆ  
(1) 

11.3 

 

 

 

x

xr

x

xr

x

r

x

In

cos

sin

)90sin(

sin
AK

AK

sin)90sin(
AK

KĈAsin

AC

CK̂Asin

:ΔAKC

=
+°

=

=
+°

=

 
 

°=

=

=

=

=×

=

=








=

30
2

3
cos

3cos4

3

2

cos2

1
3

2

cossin2

1

cos

sin
3

2

cossin2
cos

sin
3

2

2sin

cos

sin
3

2

2

2

x

x

x

x

xxx

x
xx

x

x
xr

x

xr
AB

AK

  
OF 

 
 
  sin reël 
 
 substitusie 
 
 
 maak AK onderwerp    
     van die formule  
 cos x 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 2sinx.cosx 
 
 

 
x2cos2

1
 

 


2

3
cos =x  

 
 x = 30° 

(8) 

   A B 

C 

K 

r 

  x   x 

90°- x 90°+ x 
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Gebruik die sin-formule in ∆CBK en ∆CKA: 

°=∴
°=∴

===∴

=∴

=∴

=∴

+°
=

−°
=

30

602
2

1
2cos

2

1

21

)90sin(sin
en

)90sin(sin

2
1

x

x
r

r

AC

BC
x

rBC

rBC

AC

KA

BC

BK
AC

x

KA

x

BC

x

BK

x

 

 
 

OF 
 
 
 
 
 
 
 
 
 
 

∆CBK:   KC = x

c

sin  

 

∆CKA:   c

xx

KC

x

c

x sin).290sin()290sin(

2

sin −°
=

−°
=  

 

 ∴ sin (90° - 2x) = 
2

1
 = sin 30° 

 ∴        90° - 2x  = 30° 
                       x  = 30°               
 

 
 
 
 
 
 
 
 
 
 
 


BC

x

BK

x )90sin(sin −°
=  


AC

x

KA

x )90sin(sin +°
=  


AC

KA

BC

BK
=  


rBC

21
=  

 rBC
2

1
=  

 
2

1
2cos =x  

 2x = 60° 
 
 x = 30° 

(8) 
 
 
 
 
 
 
 
 
 
 

 

 KC = x

c

sin  

 


KC

x

c

x )290sin(

2

sin −°
=  

substitusie 

 sin (90° - 2x) = 
2

1
 

90° - 2x  = 30° 
 x = 30° 

   A B 

C 

K 

r 

  x   x 

90°- x 90°+ x 

 

   A B 

C 

K 

r 

  x   x 

90°- x 90°+ x 90°- 2 x 

c 2c 
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OF 
 

 
 
 
 
 
 
 
 
 
∆CBK:    

xx
r

c
x cos.sin2

3
2sin ==  

∴ x

c
xr

cos2

3
sin =  .......................(1) 

 
∆CKA:    

)2......(....................cos2sin
cossin

2

xcxr
x

r

x

c

=∴

=
 

Stel (1) en (2) gelyk: 

°=∴

=∴

=∴

=

30
2

3
cos

4

3
cos

cos2

3
cos.2

2

x

x

x

x

c
xc

 

 
OF 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(8) 
 
 
 
 
 
 

 
 
 
 
 


r

c
x

3
2sin =  

 xx cos.sin2  


x

c
xr

cos2

3
sin =  

 


x

r

x

c

cossin

2
=  

 xcxr cos2sin =  
 
 
 
stel gelyk 
 
 
 


2

3
cos =x  

30° 
(8) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   A B 

C 

K 

r 

  x   x 

90°- x 90°+ x 90°- 2 x 

c 2c 
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2
1

2
==

KB

AK
 

BC

r

xCKBC

xrCK

BCBK

BCAK

=

=

=

=

sin.

sin
ABC area

AKC area

.

.
2

2
1

2
1

2
1

2
1

 

°=∴
°=∴

=∴

=∴

30

602
2

1
2cos

2

1

x

x

x

r

BC

 

 
 
 

OF 
 

 

Deur gebruik te maak van die Interne Halveerder Stelling: 

°=
°=

=

==

30

602
2

1
2cos

2

1

x

x

x

KA

BK

CA

CB

 

 
 

 
 
 

 
vermenigvuldig met 

BC2
1  


area van driehoeke
 

 


area formule in 
driehoeke

 

 2=
BC

r
 


2

1
=

r

BC
 

 
2

1
2cos =x  

 2x = 60° 
 
 x = 30° 

(8) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Deur die spesifieke 
stelling te noem 

 
2

1
==

KA

BK

CA

CB
 

 
 

 
2

1
2cos =x  

 2x = 60° 
 
 x = 30° 

(8) 
 

   A B 

C 

K 

r 

  x   x 

   

c 2c 
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OF 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Verleng BC na D en teken CK parallel aan DA. 

3

|||

ˆˆˆˆ

==∴

∆∆∴
==∴

==

BD

BC

BA

BK

BADBKC

rCADC

DKCBandACKDAC

 

°=∴
°=∴

==∴

=∴

+==∴

30

602
2

1
2cos

2

1

3

2
1

x

x
r

r
x

rBC

rBCBCBD

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 rCADC ==  
 
 BADBKC ∆∆ |||  

 3==
BD

BC

BA

BK
 

BD = BC + r 

 rBC
2

1
=  


2

1
2cos =x  

2x = 60° 
 
30° 

(8) 
[11] 
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NOTE: 
• If a candidate answered a question TWICE, mark only the first attempt. 
• If a candidate crossed out an attempt of a question and did not redo the question, mark the 

crossed-out question. 
• Consistent accuracy applies in ALL aspects of the marking memorandum. 
• Assuming values/answers in order to solve a problem is unacceptable. 
 
LET WEL: 
• As 'n kandidaat 'n vraag TWEE keer beantwoord het, merk slegs die eerste poging. 
• As 'n kandidaat 'n antwoord deurgehaal en nie oorgedoen het nie, merk die deurgehaalde 

antwoord. 
• Volgehoue akkuraatheid is DEURGAANS in ALLE aspekte van die memorandum van 

toepassing. 
• Aanvaarding van waardes/antwoorde om 'n problem op te los, is onaanvaarbaar. 
 
QUESTION/VRAAG 1 
 
 
 
 
 
1.1 Interquartile range/Interkwartielvariasiewydte = 53 – 42 = 11  critical values 

(42 ; 53) 
 11 

(2) 
 

1.2 25%  of trees have a height in excess of 53 cm. 
25% van bome het ‘n hoogte van meer as 53 cm. 

25% 
(2) 

1.3 Between Q2(50) and Q3 (53)/Tussen Q2 en Q3  
 
REASON / REDE 
The distance between these two quartiles is the smallest/Die afstand 
tussen hierdie twee kwartiele is die kleinste. 

OR 
The third quarter has smallest length / Die derde kwart het die 
kortste lengte 
 

 Q2 and Q3 
 reason 

(2) 
 
 
 
 
 

[6] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer only: Full marks 
No CA 

20

 

30 40
 

50
 

60 70 80 75 
23 53 42 

Memo
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QUESTION/VRAAG 2 
 
2.1 
and/en 
2.2 

 

 

 
 
6 points correctly 
plotted (3 marks) 
 
4 points correctly 
plotted (2 marks) 
 
2 points correctly 
plotted (1 mark) 

(3) 
 
 
 
 

 exponential 
curve/ 
eksponensiale 
kromme 

 (1) 
 

 
2.3 The trend shows that as the blood alcohol levels increase, the risk of 

having an accident increases rapidly. 
Die tendens(neiging) toon dat indien die bloed-alkoholvlakke 
toeneem, die risiko van ‘n motorongeluk neem vinnig toe. 

reason 
(1) 

2.4 Approximately 47% (Accept 44% - 51%)   47% 
(2) 
[7] 

 
QUESTION/VRAAG 3 
 
3.1 more than 15 minutes:  140 – 104 = 36 people 

Approximately 36 people 
(Accept 34 – 37) 

  104 
  36 

(2) 
3.2 At 8 minutes approximately 27 people and at 12 minutes 

approximately 62 people left the auditorium/By 8 minute het 
ongeveer 27 mense en by 12 minute ongeveer 62 mense die 
ouditorium verlaat. 
 ∴62 – 27 = 35   
Approximately 35 people left the auditorium between 8 and 12 
minutes/Ongeveer 35 mense het tussen 8 en 12 minute die 
ouditorium verlaat. 
 

 
 
 27 and 62  
 35 

 
(Accept 33 – 36) 

 
 

 (2) 
3.3 Modal class/modale klas:  11 < x ≤  16    

OR 
11 ≤ x < 16 
 

 11 < x ≤  16 
 
 11 ≤ x < 16 

 (1) 
[5] 

 

0
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Blood alcohol level % 

Answer only: Full marks 
 

Mark for critical values 
 



Mathematics P2/Wiskunde V2 4  DBE/November 2013 
 NSC/NSS – Memorandum 
 

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

QUESTION/VRAAG 4 
 

 SCHOOL A SCHOOL B SCHOOL C 
Mean 9,8 9,8 14,8 
Standard deviation 2,3 3,1 2,3 

 
 
4.1 School B, because the standard deviation of B is the largest. 

Skool B, want die standaardafwyking is die grootste. 
 

 School B 
  reason 

(2) 
4.2 There is no difference in the spread of the marks. 

Daar is geen verskil in die verspreiding van punte nie. 
no difference /  
   the same 

(1) 
4.3 Add/increase each score in School A by 5 marks. 

Vermeerder(tel by) elke punt in Skool A met 5 punte. 
  increase each  
     mark 
     vermeerder  
     elke punt 
 5 marks 

(2) 
4.4 The mean will decrease ( by 10% ) 

Die gemiddelde sal verminder (met 10%). 
 
The standard deviation will also decrease (by 10% ) 
Die standaardafwyking sal verminder (ook met 10%). 

 mean decreased 
    /gemiddeld 
    verminder  
 
 SD decreased/  
    SD verminder  

(2) 
[7] 

 
  Explanation why values decrease by 10%: 

 

n
xx

n
xx

n
xxxx

SD

x
n

x
n

x
mean

iiii

ii

∑∑∑∑

∑∑

−
=

−
=

−
=

−
=

===

22222 )(
9,0

)(9,0)9,09,0(
2

)(

9,09,0
9,0
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QUESTION/VRAAG 5 
 

 
 
5.1.1 

2
43,63tan

=
°=PTm                       

 

 tan 63,43° 
 2 

(2) 
Answer only: full 
marks 

5.1.2 Coordinates of P(– 5 ; 0) 

102
)5(20

)( 11

+=
+=−
−=−

xy
xy

xxmyy
 

OR 

102
10

)5)(2(0

+=
=

+−=
+=

xy
c

c
cmxy

 
OR 

102
10OS

2
5

OS
OP
OS43,63tan

43,63tan2

+=
=∴

===°

°==

xy

mPT

 

 

 
substitution of 
   P( –5 ; 0) and  
   m = 2 into equation 
 equation 

(2) 
 
substitution of 
   P( –5 ; 0) and  
   m = 2 into equation 
 equation 

(2) 
 
 

 2
5

OS
=  

 
 equation 

 (2) 

y 

x 

T 

P(– 5 ; 0)  R 

S 

63,43° 
O 
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5.1.3 

55125PS

125
)10()5(PS

units10  OS
222

==

=
+=

=

 

 
OR 

P(–5 ; 0) ; OS = 10 units 

55125PS

125
10025

)100()05(PS 222

==

=
+=

−+−−=

 

 

OR 
 

18,11
43,63cos

5
43,63cos

1
5

=
°

=∴

°
=

PS

PS

PS

 

 
 

OR 

18,11
43,63sin

10
43,63sin

1
10

=
°

=∴

°
=

PS

PS

PS

 

 
 

 OS = 10 
 substitution of  
    correct distances 
    into Pythagoras 
 125  

(3) 
 
 OS = 10 
 substitution of  
    correct distances 
    into Pythagoras 
 
 125   

(3) 
 

 
 ratio 
 


°

=
43,63cos

5PS  

11,18                   (3) 
 
 
 
 
 
 ratio 
 


°

=
43,63sin

10PS  

11,18                   (3) 
5.1.4 Let T be (x ; y).  Then 

205

10
2

0and0
2

5

==

=
+

=
+−

yx

yx
 

T(5 ; 20) 
OR 

by inspection:  T(5 ; 20) 

 
 
 5 
 20 

(2) 
 

 5 
 20 

(2) 
5.2 

2
15)5(

2
3

=





=OR = 7,5 







 0;

2
15R  

x = 7,5 / 
2

15  

y = 0 
 

(2) 

Accept PS = 11,18 

Accept PS = 11,18 

If only x-coordinate : 2 marks 
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5.3 

unitssquare125

20)
2

15(5
2
1

)(heightPR)(base
2
1ΔPTRArea

=

×+=

×=

 

 
OR 

( )
unitssquare99,124

43,63sin
2
25510

2
1

RP̂Tsin.PT.PR
2
1PTRArea

=

°





=

=∆

 

 

 area formula 


2

155 + =12,5 

 20 
125 

(4) 
 
 
 area formula  
 510  


2
25  

124,99 
(4) 

 [15] 
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QUESTION/VRAAG 6 
 
 

 
 

6.1 

18)1()3(
1981296

0826

22

22

22

=++−

++=++++−

=−+−+

yx
yyxx
yxyx

 
 ∴ M(3 ; – 1) 
 

 
OR 

 

)1;3M(
1

) (2
2
1

) oft coefficien(
2
1 

3

) 6(
2
1

) oft coefficien(
2
1

−∴
−=

−=

−=

=

−−=

−=

M

M

M

M

M

M

y

y

yy

x

x

xx

 

 

 x2 – 6x + 9 
 y2 + 2y + 1 
 (x – 3)2 

 (y + 1)2 

(4) 
 
 
 
 
 
 

 ) 6(
2
1

−−=Mx  

 3=Mx  
 
 

 ) (2
2
1

−=My  

 1−=My                 
 

(4) 

If only 
)18( )1()3( 2222 ≠=++− rryx , 

then 2 marks 

O 
M 

R(0 ; – 4)   N(p ; q) 

P 

y 

x 
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6.2 

1
03

)4(1

=
−

−−−
=RMm  

y-intercept is – 4  
y =  x – 4 

 substitution into 
    gradient formula 
 mRM = 1 
 
 equation 

(3) 
6.3 

pq
qp

p
q

mm
raaklyn

PRMN

−=
+=+−

−=
−
−−

−==
⊥⊥

2
13

1
3

)1(
1

)tangent/radius(RPMR

  
OR 

 

pq
xy
xy

xy
mm

raaklyn

PRMN

−=
+−=
+−=+

−−=−−
−==

⊥⊥

2
2
31

)3(1)1(
1

)tangent/radius(RPMR

 

 

 
 1−=MNm  
 
 substitution into 
    gradient formula 
 13 +=+− qp  

 (4) 
 
 

 
 
 
 1−=MNm  
 
 2+−= xy  
 substitution into 
    equation of line 
 

 (4) 
6.4 

6
24

0)2)(4(
082
01642
0181212
18)1()32(
18)1()3(
18)1()3(

2

2

22

22

22

22

=
≠−=

=−+
=−+

=−+

=−+++++

=++−−

=++−

=++−

p
qorq

qq
qq

qq
qqqq

qq
qp
yx

 

OR 
 MRPN is a square/vierkant (rectangle with/reghoek met 
                                                  MN = MR) 
∴ °= 45 NP̂M  
But MR has a slope/gradient of 1, so RN | | x-axis 
∴ q = – 4 and p = 2 – (– 4) = 6 
 

OR 
 
 
 
 

 
 
 
 
 
  method 
 

 

 
q =  – 4 
p = 6 

(5) 
 

 
 
 
 
 method 
q =  – 4 
 p = 6 

(5) 
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q = 2 – p  

∴ 

4
6

)0(33
9)3(
18)12()3(

2

22

−=∴
=

>=−
=−

=+−+−

q
p

pp
p
pp

 

 
OR 

 
Using symmetry: q = – 4  (since yM = yR) 
 – 4 = 2 – p  
p = 6   
 
 

 
 
  method 
 
 
 p = 6 
 q =  – 4 

(5) 
 

 
 
method 
 q 
 p                

 (5) 

6.5 r² = (6)² + ( – 4)² 
    = 36+16 = 52 
x² + y² = 52 
 

OR 
 
p² + q² = (6)² + ( – 4)² 
            = 36+16 = 52 
x² + y² = p² + q²   
           = 52 

 substitution 
 
 equation 

(2) 
 

 
 substitution 
 
 equation 

(2) 
6.6 

unitssquare
units

r

55,56
square18

)18(

Mcircleofarea
2

2

=
=
=

=

π
π

π

 

 
 
 r = 18  


 
area of circle 

                                (2) 
6.7 MRPN is a square (all angles equals 90°, adj sides equal) 

°= 45PM̂N    (diagonals of a square bisect the angles/hoeklyne  
                         van vierkant halveer hoeke) 

2
2

2
1

45sin

ˆsin

or

PMN
MP
NP

=

°=

=

        

 
OR 

 
MRPN is a square (all angles equals 90°, adj sides equal) 

2
2

2
1

6
18

6
36

18182

or
MP
NP

MP

MP

==

=
=

+=

 

 
 °= 45PM̂N  
 

  PMN
MP
NP ˆsin=  

 


2
1  

(4) 
 
 
 
 
 MN2 = 18 
MP2 = 36 
 
6 


2
1  

(4) 

OR  
p = 2 × 3        (since xM = 2xN) 
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OR 

 
By inspection: P(3 ; – 7) 
 

2
2

2
1

6
18

)17()33(

)74()36(
MP
NP

22

22

or==

+−+−

−+−
=

 

 
 
 

 P(3 ; – 7) 
 
NP2 = 18 
MP = 6 


2
1  

(4) 
[24] 
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QUESTION/VRAAG 7 
 
7.1 );();();( xyxyyx −−→−→  

  
 (y ; –x)  
 (–y ; –x)          (2) 

7.2 );();();( xyyxyx →−→   );( yx−  
 );( xy              (2) 

7.3 Mo’s claim is correct/Mo se bewering is korrek. 
If order was unimportant then the image of P would be the same in 
both cases. This is not so./As volgorde onbelangrik is, sal die beeld 
van P in beide gevalle dieselfde wees. Wat nie so is nie. 
 

OR 
 
Choose any point ≠ (0 ; 0) and show that their images both cases 
are not the same. 
For example:   )3;4()3;4()4;3( −−→−→  
  )3;4()4;3()4;3( →−→  
Mo is correct 
 

 Mo 
 reason 

(2) 
 
 
 

 
 calculation of 
both images 
 Mo 

(2) 
[6] 

 
 
QUESTION/VRAAG 8 
 
8.1 ∆ABC is translated by 4 units to the left and 4 units up/ 

∆ABC word getransleer met 4 eenhede na links en 4 eenhede 
opwaarts. 
 

 translation/ 
     translasie 
 4 left/links and 
    4 up/opwaarts 

(2) 
8.2 R/ (3 ; – 4) 

 
  3 
  – 4 

(2) 
8.3.1 Area ∆A/B/C/  =  16 × Area of ∆ABC 

Scale factor/skaalfaktor = 4 
  4 

(1) 
8.3.2 AC 10=  

A/C/ = 104  
 104  

(1) 
8.4 EF = AC 

092
01012

10)1(

10)1(

10)1()0(

22

22

22

22

22

=−−+

=−+−+

=−+

=−+

=−+−

tts
tts

ts

ts

ts

         

 recognising 
that EF = AC 
 
  equation in 
terms of s and t 

 
(4) 

[10] 
 
 
  

Accept )4;4();( +−→ yxyx  

10

A 

C 

10
F(0 ; 1) 

E(s ; t) 
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QUESTION/VRAAG 9 
 
9.1 Anti-clockwise / Anti-kloksgewys: 

 

)1.....(8)sin(
2

16)cos(
2

16
=−−−− θθ  

)2.....(38)sin(
2

16)cos(
2

16
−=−−− θθ  

 (1) +(2):  388)sin(
2

32
−=−− θ  

...258819,0
4

26sin

2
32

388)sin(

−=
+−

=

+−
=−

θ

θ

 

°=
°−°=°+°=

195
1536015180 θθ or

 

OR 

)1.....(8)sin(
2

16)cos(
2

16
=−−−− θθ  

)2.....(38)sin(
2

16)cos(
2

16
−=−−− θθ  

(1) – (2):  388)cos(
2

32
+=−− θ  

...96592,0
4

26

2
32

388cos −=
−−

=
−

+
=θ  

°=
°−°=°+°=

195
1518015180 θθ or

 

 
OR 

Clockwise /Kloksgewys: 

)1.....(8)sin(
2

16)cos(
2

16
=+− θθ  

)2.....(38)sin(
2

16)cos(
2

16
−=+ θθ  

 (1) +(2):  388)sin(
2

32
−=θ  

...258819,0
4

26sin

2
32

388)sin(

−=
+−

=

−
=

θ

θ

 

°=
°−°=°+°=

195
1536015180 θθ or

 

 
 
 
 substitution into  
   x image of    
   rotation 
 substitution into  
    y image of  
    rotation 
 addition of  
    equations 
 value of sin θ 
 
 
  180° + 15° 
 

(5) 
 

 
 substitution into  
   x image of    
   rotation 
 substitution into  
    y image of  
    rotation 
 subtraction of  
    equations 
 value of cos θ 
 
  180° + 15° 
 

(5) 
 

 
 
 
 substitution into  
   x image of    
   rotation 
 substitution into  
    y image of  
    rotation 
 addition of  
    equations 
 value of sin θ 
 
 
  180° + 15° 
 

(5) 
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OR 
 

)1.....(8)sin(
2

16)cos(
2

16
=+− θθ  

)2.....(38)sin(
2

16)cos(
2

16
−=+ θθ  

(1) – (2):  388)cos(
2

32
+=− θ  

...96592,0
4

26

2
32

388cos −=
−−

=
−

+
=θ  

°=
°−°=°+°=

195
1518015180 θθ or

 

 
OR 

 
 

1

2
16

2
16

tan −=
−

=α  

      α  =  135° 
 

°−=

−=
−

=

60

3
8

38tan

β

β  

 
∴θ  = 135° + 60° = 195°    
 

 
 

 
OR 

 
 
tan α = 1 
      α = 45° 
 
 
tan β = 3  
      β = 60° 
 
∴θ  = (180° – 45°) + 60° = 195°    
 

 
 
 substitution into  
   x image of    
   rotation 
 substitution into  
    y image of  
    rotation 
 subtraction of  
    equations 
 value of cos θ 
 
  180° + 15° 
 

(5) 
 
 
 
 
 
 
 
  tan α = – 1 
  135° 
 
 
 
 
 tan β = – 3  
 – 60° 
 
 

 195° 
(5) 

 
 
 
 
 
 
 
 
 
  tan α = 1 
  45° 
 
 tan β = 3  
  60° 
 
 195° 

(5) 

W 

T 

α 

β 

W 

T 

α 
β 
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9.2 195° in 1,3 secs 

∴ 1 revolution/omwenteling in 3,1
195
360

×  secs = 2,4 secs/sek 

1 minute = 60 sec: 

∴ 25
4,2

60
=  revolutions/omwentelings 

∴ 25 rev/min  or 25 omw/min 
 
 
 

OR 
 

rev/min 25
360
9000  srevolution of no

min/900060150tespeed/minu

sec/150
3,1

195speed/sec

==

°=×°=

°=
°

=

 

 
195
360  

 3,1
195
360

×  

  2,4 secs 

  
4,2

60  

 25 rev/min 
(5) 

 
 
 

 150or  
3,1

195  

 60150×  
  9000 

  
360
9000  

 25 rev/min 
(5) 

 
[10] 

 
 
 
  

Answer only: 1 mark 
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QUESTION/VRAAG 10 
 
10.1 

13
169144252

=
=+=

OP
OP  

13
5cos −=α  

 
OR 

13
16914425

222

=
=+

+=

r

yxr
 

13
5cos −=α  

 144252 +=OP  
OP= 13 
 
 answer 

(3) 
 
 

 144252 +=r  
r= 13 
 
 answer 

(3) 
 

10.2 

5
12
tan

)180tan(

−=

−=
−°

α
α

 
 
− tan α 
 
  answer 

(2) 
10.3 

26
3125

13
12

2
3

13
5

2
1

sin30coscos30sin
)30sin(

+−
=







 −









−






 −







=

°−°=
−°

αα
α

 

 
  expansion 
 

  





 −









13
5

2
1  

  





 −










13
12

2
3  

(3) 
[8] 

 
 
 
 
 
 
 
 
  

Answer only: full marks 
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QUESTION/VRAAG 11 
 
11.1 

RHS

LHS

=

−=

−
=

+
+−

=

+
−

=

+
−

=

−°+−
+°

=

1
cos

1
cos

cos1
)cos1(cos

)cos1)(cos1(
coscos

cos1
cos.coscos

)sin(
cos).90sin()cos(

)90(cos

2

2

2

2

θ

θ
θ

θθ
θθ

θθ
θ

θθθ
θ

θθθ
θ

 

 
 
 
cos2(90°+θ) = sin2 θ 
 sin(90°− θ)  = cos θ 
  )cos( θ− = θcos  
 1 – cos²θ 
 
 factors 
 


θ

θ
cos

cos1−  

 
 

(6) 
 

11.2 
0)cos(sintan
0tan.cossin.tan

=+
=+

xxx
xxxx

 

ZkkxorZkkx
x

xx
xxorx

∈°+°=∈°+°=
−=
−=

=+=

;180.135;180.0
1tan
cossin

0cossin0tan

 

 
OR 

 

1tan0sin
0cossin                     

0)cos(sinsin
0sin.cossin

0
cos

sin.cos
cos
sin

0
cos
sin.cossin.

cos
sin

2

2

−==
=+

=+
=+

=+

=+

xorx
xx

xxx
xxx

x
xx

x
x

x
xxx

x
x

 

ZkkxorZkkx ∈°+°=∈°+°= ;180.135;180.0  
 

OR 
 

0)1(tantan
0tantan

)0(cos0tan.cossin.tan
2

=+
=+

≠=+

xx
xx

xxxxx

 
1tan

01tan0tan
−=
=+=

x
xorx

 ZkkxorZkkx ∈°+°=∈°+°= ;180.135;180.0

 

 
 factorising 
 tan x = 0 and   
    sin x + cos x = 0 
 
tan x = –1  
 °= 0x  
 °=135x or – 45°   
 °180.k  
 Zk ∈                (7)       
 
 factorising 
 sin x = 0 and  
 
tan x = –1  
 °= 0x  
 °=135x or – 45°   
 °180.k  
 Zk ∈                (7)       

 
 
 

 factorising 
 tan x = 0 and   

1tan +x  =0 
tan x = –1  
 °= 0x  
 °=135x or – 45°   
 °180.k  
 Zk ∈                (7)       

 

°+°=
−=
=+

=+

180.135
12sin

02sin1
0)cos(sin 2

kx
x

x
xx
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11.3.1 

x
x

xxx
xxx

6cos
13sin2

)cos(sin3sin2
cossin3sin2

2

222

222

−=
−=

+−=

−−

 

 
OR 

 

1sin18sin48sin32
1)sin9sin24sin16(2

1)sin3sin4(2
1)sin2sinsin2sin2(2
1)sin2sin)sin1(sin2(2

1)sin2sincos.sin2(2
1)sin)sin21(cos)cos.sin2((2

)cos(sin)sin.2coscos.2(sin2
cossin)2(sin2

246

246

23

233

232

232

22

222

222

−+−=

−+−=

−+−=

−−+−=

−−+−=

−−+=

−−+=

+−+=

−−+

xxx
xxx

xx
xxxx
xxxx

xxxx
xxxxx

xxxxxx
xxxx

 

 
  )cos(sin 22 xx +−  
 1 
 13sin2 2 −x  

(3) 
 
 
 
 

 )cos(sin 22 xx +−  
 
1 
 
 
 
 
 
 
 
 answer                   (3) 

11.3.2 Max value = 1 1 
(1) 

11.4.1 
(a) αα

αα
sincos
sincos

−=
+=

q
p

 

( )( )
pq=

−+=
−=

αααα
ααα

sincossincos
sincos2cos 22

 

OR 

2

2

)
2

(21

sin212cos
2

sin

qp

qp

−
−=

−=

−
=

αα

α

 

OR 
 

1)
2

(2

1cos22cos
2

cos

2

2

−
+

=

−=

+
=

qp

qp

αα

α

 

 
OR 

22

22

)
2

()
2

(

sincos2cos
qpqp −

−
+

=

−= ααα

 

 
 
 
 expansion 
 factorise 
 answer 

(3) 
 

 
2

qp −  

 expansion 
 answer 

(3) 
 
 
 
 

 
2

qp +  

 expansion 
 answer 

(3) 
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 expansion 

 
2

qp −  

 
2

qp +  

(3) 

11.4.1 
(b) 

qp
qp

qpqp

qpqp

+
−

=

=

=

−
=∴=−

+
=∴=+

α
α

α
αα

αα

αα

cos2
sin2

cos
sintan

2
sinsin2

2
coscos2

 
OR 

2
cos

cos2
sincos
sincos

qp
qp

q
p

+
=

+=⇒
=−
=+

α

α
αα
αα

 

qp
qp

qpy

qpy

+
+−

=∴

+−=

+−=

2

2

222

)(4
tan

)(4

)(2

α
 

OR 
 
 

2
sin

sin2
sincos
sincos

qp
qp

q
p

−
=

−=⇒
=−
=+

α

α
αα
αα

 

2

2

222

)(4
tan

)(4

)(2

qp
qp

qpx

qpx

−−

−
=∴

−−=

−−=

α

 

 
OR 

 
 
 
 

 p + q 
 p − q 
 
 
 
  identity 
 
 
 
  answer 

(4) 
 
 
 
 
 
 
 qp +=αcos2  
 
 sketch 
 
 2)(4 qpy +−=  
 
 answer 

(4) 
 
 
 
 
 

 qp −=αsin2  
 
 sketch 
 
 2)(4 qpx −−=  
 
 answer 

(4) 
 
 
 
 
 
 

2 

α 
p + q 

2 

α 

p – q 
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pq
pq

pq
pq

pq

pq

+
−

=∴

+
−

=







=

+
=

−=

−
=

−=

1
1tan

1
1tan

cos
sin)(tan

2
1cos

1cos22cos
2

1sin

sin212cos

2

2
2

2

2

2

2

α

α

α
αα

α

αα

α

αα

 

 
 
 

 
2

1sin2 pq−
=α  

 

 
2

1cos2 +
=

pqα  

 

 
2

2

cos
sin)(tan 






=

α
αα  

 

 
pq
pq

+
−

=
1
1tanα  

(4) 
11.4.2 

α
α
α

α
αα
α

αα

2tan
2cos2
2sin2

2cos2
cossin4

2cos2
)sin2)(cos2(

2
))((

2

22
22

=

=

=

=

−+
=

−
=

−

pq
qpqp

pq
qp
p

q
q
p

 
 
 

OR 

α
α
α

α
αα

αα
αααααααα

αααα
αααα

αα
αα

αα
αα

2tan
2cos2
2sin2

2cos2
cossin4

)sin(cos2
)sincossin2(cossincossin2cos

)sin)(cossin(cos2
)sin(cos)sin(cos

)sin(cos2
sincos

)sin(cos2
sincos

22

22

2222

22

=

=

=

−
+−−++

=

+−
−−+

=

+
−

−
−

+
=

−
p

q
q
p

 
 

 
 

 
pq

qp
2

22 −  

 
 factorising 
   substituting  
    from 11.4.1(a) 
    and 11.4.1(b) 
 
 
 2 sin 2α 
 
  tan 2α 

(6) 
 
 
 
 
 
  substitution 
 
  single fraction 
 
 
 
 
  4 sinα cosα 
 2 cos2α 
 
  2sin2α 
 
   tan2α 

(6) 
[30] 
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QUESTION/VRAAG 12 
 
12.1 

x

y

 

 
 
 
 

y =  tan x + 1 
  asymptotes and   
     shape for whole  
     domain 
  y intercept 
  x intercepts 
 
 

y = cos 2x 
     x intercepts 
     y intercept/TP 
     minimum  
        values 

(6) 

12.2 Period of g is 180°. 
 

  180° 
(1) 

12.3 Reflected about the x-axis and then translated by 10° to the left/ 
refleksie om die x-as en dan ‘n translasie van 10° links. 
 
 
 

OR 
 
Translated by 10° to the left and then reflected about the x-axis/ 
Translasie van 10° links en dan ‘n refleksie om die x-as. 
 

  reflected about 
     x –axis/refleksie 
     om x-as 
  10° to the left 
      10°  na links 

(2) 
 

  10° to the left 
      10°  na links 
  reflected about 
     x –axis/refleksie 
     om x-as 

 (2) 
12.4 f  is always increasing 

0
always0)(/

>∴
>∴

g(x)
xf

 

 
∴ °<<° 450 x  or °≤<° 180135 x  

 
OR 

 
∴ ]180;135()45;0( °°°°∈ orx  

 
 
 
  critical values 
     0° and  45° 
  inequality 
  critical values 
     135° and 180° 
  inequality 

(4) 
 [13] 

 
 
  

45° 135° -45° -135° 

f 

g 

-180° 180° 

1 

-90° 90° O 

-
1 
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QUESTION/VRAAG 13 
 
13.1 

°=

=

−
=

−+=

−+=

∆

44,63BÊC

.....447,0
)2,221(2

)6,232()2,221(2BÊCcos

BÊCcos)2,221)(2,221(2)2,221()2,221()6,232(

BÊosC2(EC)(EB)cEBECBC

:CEBIn 

2

22

222

222

 

OR 

°=°−°=
°=

=

44,63)28,58(2180
28,58

2,221
3,116cos

θ
α

α

 

 
 
 

OR 
 
 

°=°==

°=

=

44,63)72,31(22ˆ
72,31

2,221
3,116sin

θ

θ

θ

BEA

 

 

 
 
  substitution into 
     correct formula 
 
 
 
  0,447.... 
 
  63,44° 

(3) 
 
 

 
  substitution into 
     correct definition 
 
  α = 58,28° 
  63,44° 

(3) 
 
 

 
 
 
  substitution into 
     correct formula 
  θ = 31,72° 
  63,44° 

(3) 

13.2 

m16,188EF
75,35403

)3,116()2,221(
BFEBEF

22

222

=
=

−=

−=

 

°=

=

=

=

82,51GF̂E

....618,0
16,188
3,116

EF
GFGF̂Ecos

 

OR

 

 

 using Pythagoras 
    correctly 
  BF = 116,3 
 
  188,16 
 
 using GF̂Ecos  

 
16,188
3,116  

 
 
  51,82° 

(6) 
 
 
 

 

C B 

E 

θ 

α 

h 

116,3 

221,2 

E 

C B 116,3 

221,2 
θ θ 



Mathematics P2/Wiskunde V2 23  DBE/November 2013 
 NSC/NSS – Memorandum 
 

Copyright reserved/Kopiereg voorbehou 

 
 

...158,188
28,58sin2,221

2,221
sin

=
°=

=

h

hα

 

°=

=

=

82,51GF̂E

...61809,0
188,158...

116,3GF̂Ecos

:ΔEFGIn

 

 

 

 

 

 

 
2,221

sin h
=α  

 h subject 
 
 h = 188,158... 
 
 using GF̂Ecos  

 
16,188
3,116  

 
  51,82° 

 (6) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

[9] 
 
 

TOTAL/TOTAAL:  150 
 

E 

θ 

α 

h 

116,3 

221,2 

C F B 

116,3 

232,6 

E (apex) 

A 

B C 

D 

G F 

14
7,

9
 221,2
 

164,47 

188,16 



 

 
Vraestel 3 
Mei/Junie 
Eksamen 
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VRAAG 1   
 
Twaalf atlete het geoefen om aan die proewe van die plaaslike atletiekklub se 100 m-naelloop-
item deel te neem. Sommige van hulle het die oefeninge meer ernstig as die ander opgeneem. 
Die volgende tabel en spreidiagram toon die getal dae wat 'n atleet geoefen het en die tyd wat 
dit geneem het om die naelloop te voltooi. Die tye wat aangeteken is, in sekondes, is tot een 
desimale plek afgerond. 

  

 
Getal dae  
geoefen 

50 70 10 60 60 20 50 90 100 60 30 30 

Tyd geneem 
(in sekondes) 

12,9 13,1 17,0 11,3 18,1 16,5 14,3 11,7 10,2 12,7 17,2 14,3 

 

 

  

 
1.1 Bespreek die neiging van die data wat versamel is.  (1) 
 
1.2 Identifiseer enige uitskieter(s) in die data.    (1) 
 
1.3 Bereken die vergelyking van die kleinstekwadrate-regressielyn.  (4) 
 
1.4 Voorspel in watter tyd 'n atleet wat 45 dae geoefen het, die 100 m-naelloop sal 

voltooi. 
 

(2) 
 
1.5 Bereken die korrelasiekoëffisiënt.  (2) 
 
1.6 Lewer kommentaar op die sterkte van die verband tussen die veranderlikes.  (1) 

[11] 
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VRAAG 2   
 
Die tabel hieronder toon die tyd (in uur) wat leerders tussen 14 en 18 jaar gedurende 3 weke 
van die vakansie voor die televisie deurgebring het. 

  

 
Tyd (uur) Kumulatiewe frekwensie 

0 ≤  t < 20 25 

20 ≤  t < 40 69 

40 ≤  t < 60 129 

60 ≤  t < 80 157 

80 ≤  t < 100 166 

100 ≤  t < 120 172 

 
2.1 Skets 'n ogief (kumulatiewe frekwensiekurwe) op DIAGRAMVEL 1 om die data 

hierbo voor te stel.   
 

(3) 
 
2.2 Skryf die modale klas van die data neer.  (1) 

 
2.3 Gebruik die ogief (kumulatiewe frekwensiekurwe) om die getal leerders te bepaal wat 

meer as 80% van die tyd televisie gekyk het. 
 

(2) 
 
2.4 Bepaal die gemiddelde tyd (in uur) wat die leerders tydens 3 weke van die vakansie 

voor die televisie deurgebring het. 
  

(4) 
[10] 
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VRAAG 3   
 
In die diagram hieronder is  M,  T(–1 ; 5),  N(x ; y) en  P(7 ; 3)  hoekpunte van trapesium 

MTNP met TN | | MP. Q(1 ; 1) is die middelpunt van MP. PK  is 'n vertikale lyn en  KP̂S = θ.  
Die vergelyking van  NP  is  y = –2x + 17. 

  

 

x

y

P(7 ; 3)

K

Q(1 ; 1)

M

S

T(−1 ; 5)

N(x ; y)

0

θ

 
 
3.1 Skryf die koördinate van  K  neer.  (1) 
 
3.2 Bepaal die koördinate van  M.  (2) 
 
3.3 Bepaal die gradiënt van  PM.  (2) 
 
3.4 Bereken die grootte van  θ.  (3) 
 
3.5 Vervolgens, of andersins, bereken die lengte van  PS.  (3) 
 
3.6 Bepaal die koördinate van  N.  (5) 
 
3.7 As  A(a ; 5)  in die Cartesiese vlak lê:   
 
 3.7.1 Skryf die vergelyking neer van die reguitlyn wat die moontlike posisies 

van  A  voorstel. 
  

(1) 
 
 3.7.2 Vervolgens, of andersins, bereken die waarde(s) van a waarvoor  

QÂT  = 45°. 
  

(5) 
[22] 
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VRAAG 4   
 
In die diagram hieronder word die sirkel, met middelpunt M, se vergelyking gegee deur  
(x + 1)2 + (y + 1)2 = 9.  R is 'n punt op koord AB sodat MR koord AB halveer.  ABT is 'n 
raaklyn aan die sirkel met middelpunt  N(3 ; 2)  by punt  T(4 ; 1). 

  

 
 

 
 
 
 
4.1 Skryf die koördinate van  M  neer.  (1) 
 
4.2 Bepaal die vergelyking van  AT  in die vorm  y = mx + c.  (5) 
 
 
4.3 Indien verder gegee word dat  MR = 

2

10
eenhede, bereken die lengte van  AB.    

Laat jou antwoord in vereenvoudigde wortelvorm. 

 

(4) 
  
4.4 Bereken die lengte van  MN.  (2) 
 
4.5 'n Ander sirkel met middelpunt  N  raak die sirkel met middelpunt  M  by punt  K.  

Bepaal die vergelyking van die nuwe sirkel. Skryf jou antwoord in die vorm  
x2 + y2 + Cx + Dy + E = 0. 

  
 
(3) 
[15] 

  

y 

x 

M 

N(3 ; 2) 

T(4 ; 1) 

 

R 

A 

B 
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VRAAG 5   
 
 

5.1 Gegee dat  sin α = –
5

4
  en  90° < α < 270°.  

SONDER om 'n sakrekenaar te gebruik, bepaal die waarde van elk van die volgende, 
in die eenvoudigste vorm: 

  

 
 5.1.1 sin (–α)  (2) 
 
 5.1.2 cos α  (2) 
 
 5.1.3 sin (α – 45°)  (3) 
 
 

5.2 Beskou die identiteit:    x
xx

xx
2tan4

)90(sinsin

)360cos()180sin(8
22

−=
+°−

°−−°
 

 

 
 
 5.2.1 Bewys die identiteit.  (6) 
 
 5.2.2 Vir watter waarde(s) van  x  in die interval  0° < x < 180°  is die identiteit 

nie gedefinieerd nie? 
  

(2) 
 
 

5.3 Bepaal die algemene oplossing van  04sin5sin42cos 2 =−−+ θθθ .  
 

(7) 
[22] 
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VRAAG 6   
 
In die diagram hieronder is die grafieke van  f (x) = tan bx  en  g(x) = cos (x – 30°)  op dieselfde 
assestelsel geskets vir  –180° ≤ x ≤ 180°.  Die punt  P(90° ; 1)  lê op  f.  Gebruik die diagram om 
die volgende vrae te beantwoord. 

  

 
 

x

y

180°

P(90° ; 1)

−180°

A

0

f

g

 
 
 
6.1 Bepaal die waarde van  b.  (1) 

 
6.2 Skryf die koördinate van  A,  'n draaipunt van  g,  neer.  (2) 

 
6.3 Skryf die vergelyking van die asimptoot/asimptote van  y = tan b(x + 20°), vir              

x ∈ [–180°;180°], neer.   
 

(1) 
 

6.4 Bepaal die waardeversameling van  h  as  h(x) = 2g(x) + 1.  (2) 
[6] 
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VRAAG 7   
 

7.1 Bewys dat in enige skerphoekige  ∆ABC  is 
ba

sinBsinA
= .   

 
(5) 

 
7.2 Die raamwerk van 'n konstruksie bestaan uit 'n koordevierhoek PQRS in die 

horisontale vlak en 'n vertikale paal TP soos in die figuur aangetoon.                          
Die hoogtehoek van T, soos gemeet vanaf Q, is y°.  PQ = PS = k eenhede,   

TP = 3 eenhede  en  .2QR̂S °= x  

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 

 
 7.2.1 Toon aan, met redes, dat  x=QŜP .   (2) 
 
 7.2.2 Bewys dat  SQ = 2k cos x .   (4) 
 
 

7.2.3 Bewys vervolgens dat  SQ = 
y

x

tan

cos6
.  

  

(2) 
[13] 

 
  

T 

P Q 

S R 

3 

k 

y 

2x 
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Gee redes vir jou bewerings in VRAAG 8, 9 en 10. 
 
VRAAG 8   
 
8.1 Voltooi die volgende bewering:   
 
 Die hoek tussen 'n raaklyn en 'n koord by die raakpunt is gelyk aan ...  (1) 
 
8.2 In die diagram is A, B, C, D en E punte op die omtrek van die sirkel sodat AE | | BC.  

BE en CD verleng ontmoet in F.  GBH is 'n raaklyn aan die sirkel by B.  1B̂ = 68° en 

F̂= 20°.   

 

 

 

    
 
 Bepaal die grootte van elk van die volgende:   
 
 8.2.1 

1
Ê   (2) 

 
 8.2.2 

3
B̂   (1) 

 
 8.2.3 

1
D̂   (2) 

 
 8.2.4 

2
Ê   (1) 

 
 

 

8.2.5 Ĉ   (2) 
[9] 

 
 
 

4
3

32

2

2
1

1

1
20°

68°

C

D

F

E

A

H

B

G
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VRAAG 9   
 
In die diagram is  M  die middelpunt van die sirkel en middellyn  AB  is verleng na  C.   
ME  is loodreg op  AC  getrek sodat  CDE  'n raaklyn aan die sirkel by  D  is. ME en koord  AD 
sny in  F.  MB = 2BC. 

  

 

 
 

9.1 As  
4

D̂ = x,  skryf, met redes, TWEE ander hoeke neer wat gelyk is aan  x.  (3) 

 
9.2 Bewys dat  CM  'n raaklyn by  M  is aan die sirkel wat deur  M,  E  en  D  gaan.  (4) 
 
9.3 Bewys dat  FMBD  'n koordevierhoek is.  (3) 
 
9.4 Bewys dat  DC2 = 5BC2.  (3) 
                              
9.5 Bewys dat  ∆DBC | | | ∆DFM.  (4) 
 

9.6 Bepaal vervolgens die waarde van  
FM

DM
. 

  

(2) 
[19] 

 

M 
A C 

D 

B 

E 

3 
2 

1 2 1 

F 

1 
2 
3 

1 

2 3 4 
x 
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VRAAG 10   
 
10.1 In die diagram lê punt D en E op onderskeidelik sy AB en AC van ∆ABC sodat  

DE | | BC.  Gebruik Euklidiesemeetkunde-metodes om die stelling te bewys wat beweer 

dat  
EC

AE

DB

AD
= . 

  

 
 

  
 
 
 
 

 
  (6) 

 
 
10.2 In die diagram is ADE 'n driehoek met BC | | ED en AE | | GF.  Verder word ook 

gegee dat AB : BE = 1 : 3, AC = 3 eenhede, EF = 6 eenhede, FD = 3 eenhede en  
CG = x eenhede. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Bereken, met redes:    
 
 10.2.1 Die lengte van  CD  (3) 
 
 10.2.2 Die waarde van  x  (4) 
 
 10.2.3 Die lengte van  BC  (5) 
 
  

10.2.4 Die waarde van  
ΔGFDarea

ΔABCarea
 

  
(5) 
[23] 

 
TOTAAL:  150 

A 

B 

E 
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3 
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A 
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DIAGRAMVEL 2 
 

VRAAG 8.2 
 

    
VRAAG 9 
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Kopiereg voorbehou  Blaai om asseblief 

 
LET WEL: 
• Indien ‘n kandidaat ‘n vraag TWEE keer beantwoord het, merk slegs die EERSTE poging. 
• Indien ‘n kandidaat ‘n poging om ‘n vraag te beantwoord gekanselleer het en die vraag nie 

weer gedoen het nie, merk die gekanselleerde poging. 
• Volgehoue akkuraatheid is van toepassing in ALLE aspekte van die nasien-memorandum. 
• Aanvaar van antwoorde/waardes om ‘n probleem op te los, is ONAANVAARBAAR. 
 
VRAAG 1 
 
1.1 Indien die aantal dae wat ‘n atleet oefen toeneem, neem die tyd 

waarin die 100m naelloop afgelê word, af. 
OF 

Indien die aantal dae wat ‘n atleet oefen afneem, neem die tyd 
waarin die 100m naelloop afgelê word, toe. 

OF 
Hoe meer dae ‘n atleet oefen, hoe korter is die tyd wat hy die 100m 
naelloop aflê. 

 verduideliking 
 
 
 
 
 
 

(1) 
1.2 (60 ; 18,1) 

 
 

 (1) 
1.3 a = 17,81931464… 

b = – 0,070685358...  
∴ ŷ = – 0,07x + 17,82  

 a 
    b 
    vergelyking 

(4) 
1.4 ∴ ŷ  ≈ – 0,07(45) + 17,82 

       ≈ 14,67 sekondes 

 substitusie 
 antwoord 

(2) 
1.5 r = – 0,74 (–0,740772594...)  r 

(2) 
1.6 Daar is ‘n redelike sterk verwantskap tussen die veranderlikes.  redelik sterk 

(1) 
[11] 

 
 
 
 
 
 
 
 
 
 
  

Memo
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Kopiereg voorbehou  Blaai om asseblief 

VRAAG 2 
 
2.1 

 

anker by 0 
plot by boonste 
   limiete 
 gladde kurwe 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

2.2 40 ≤ t  < 60 
 

 klas 
(1) 

2.3 (96 ; 164) 
∴ 172 – 164 = 8 leerders 

164 
 8 

(2) 
2.4 Frekwensie:  25; 44; 60; 28; 9; 6 

 

gemiddelde = 
172

11069097028506030441025 ×+×+×+×+×+×
  

          = 
172

8000
 

          = 46,51 uur 
      

frekwensie 
 middelpunte 
 

 
172

8000
 

 antwoord 
(4) 

[10] 

 
  

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

0 10 20 30 40 50 60 70 80 90 100 110 120

Ku
m

ul
at

ie
w

e 
fr

ek
w

en
si

e 

Tyd (in uur) 



Wiskunde/V2 4 DBE/2014 
 NSS – Graad 12 Model – Memorandum  

 

Kopiereg voorbehou  Blaai om asseblief 

VRAAG 3 
 

3.1 K(7 ; 0)  antwoord 
(1) 

3.2 

2

3
1

2

7
1

+
=

+
= MM y

en
x

 

∴M(– 5 ; – 1) 

 
 x 
 y 

 (2) 
3.3 

3

1
17

13

=
−
−

=
PM

m
 

 substitusie 
 
antwoord 

 (2) 

3.4 

°=





=

==

− 43,18
3

1
tanKŜP

3

1
KŜPtan

1

PM
m

 

∴ θ = 180° – 90° – 18,43° = 71,57° 


PM

m=KŜPtan  

 

 KŜP  
 θ 

 (3) 
3.5 

cos 71,57° = 
PS

3

PS

PK
=  

PS = 
°57,71cos

3
 

     = 9,49 eenhede 
OF 

 

sin 18,43° = 
PS

3

PS

PK
=  

PS = 
°43,18sin

3
 

     = 9,49 eenhede 
 

 korrekte  
    verhouding 
 
 PS onderwerp 
 antwoord 

(3) 
 

 
 korrekte  
    verhouding 
 
 PS onderwerp 
 antwoord 

(3) 

3.6 N(x ; –2x + 17) 

5
357

1366
3

1

)1(

5172
)PM||TN(

=
−=−

+=+−

=
−−

−+−
=

x
x

xx
x

x
mm

PMTN

 

∴ y = –2(5) + 17 = 7 
∴N(5 ; 7) 

OF 
 
 
 
 
 
 
 
 

 N in terme van x 
 gelyke gradiënte 
 
 substitusie 
 
 
 x -waarde 
 y -waarde 

(5) 
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Kopiereg voorbehou  Blaai om asseblief 

3

1
=

TM
m  )PM||TN(  

vergelyking van TM: 

3

1
5

3

1
3

1

3

1
5

))1((
3

1
5

)(
3

1
11

+=

+=−

−−=−

−=−

xy

xy

xy

xxyy

       OF 

 

5
3

2
11

3

1
2

3

1
5

3

1
 172

=

−=−

+=+−

x

x

xx

 

∴ y = –2(5) + 17 = 7 
∴N(5 ; 7) 

 mTM  
 
 
 
 
 
 
 
 
 
 vergelyking van  
    TM 
 stel gelyk aan 
    mekaar 
 
 x -waarde 
 y -waarde 

(5) 

3.7.1 y = 5  vergelyking 
(1) 

3.7.2  

x

y

 
 
 
gradiënt van AQ = tan 45° of  tan 135° 
                           = 1 of  –1 

1
1

15
±=

−
−

=
a

m
AQ

 

∴ a – 1 = 4 of –4 
∴       a = 5 of –3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AQ
m = 1 of 

 
AQ

m = –1 

 substitusie in 
    gradiëntformule 
 x-waarde 
 y-waarde 

(5) 
[22] 

y = 
3

1
x + c 

5 = 
3

1
(–1) + c 

5
3

1
= c 

y = 
3

1
x + 5

3

1
 

 

T 

Q(1 ; 1) 

A(a ; 5) A(a ; 5) 

45° 45° 

45° 135° 
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Kopiereg voorbehou  Blaai om asseblief 

VRAAG 4 
 
4.1 M(–1 ; –1)  antwoord 

(1) 

4.2 
1

43

12
−=

−
−

=
NT

m  

∴ 
AT

m = 1                       (radius ⊥ raaklyn) 

 

3
)4(11

−=
−=−

xy
xy  

 
NT

m  

 
AT

m  

 rede 
 substitusie van 
    m en (4 ; 1) 
 vergelyking 

(5) 
4.3 MR ⊥ AB                       (lyn vanaf midpt na midpt van koord) 

eenhede26
2

13
2AB

2

13
RB

2

13
RB

RB)
2

10
(9

RBMRMB

2

22

222

=







=

=

=

+=

+=

 

 MR ⊥ AB  
 
 
MB = 3 
 
 substitusie in 
    stelling van 
    Pythagoras 
 
 AB in   
    wortelvorm 

(4) 
4.4 MN2 = (–1 – 3)2 + (–1 – 2)2 

         = 16 + 9 
         = 25 
MN  = 5 eenhede 

 substitusie in 
    afstandformule 
 
 antwoord 

 (2) 
4.5 r = 5 – 3 = 2 eenhede 

∴ (x – 3)2 + (y – 2)2 = 4 
∴ x2 + y2 – 6x – 4y + 9 = 0 

r 
substitusie in 
   sirkelvergelyking 
vergelyking 

(3) 
[15] 

 
 
 
  

(Stelling van Pythagoras) 
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Kopiereg voorbehou  Blaai om asseblief 

VRAAG 5 
 
5.1.1 – sin α  

= –(
5

4
− ) = 

5

4
 

 reduksie  
 
 antwoord   

(2) 
5.1.2 ( )

3
91625

54
2

222

−=
=−=

=+−

b
b
b

 

5

3αcos
−

=  

 
 

 
 
 b = 3−  
 
antwoord   

 (2) 

5.1.3 sin (α – 45°)  
= sin α cos 45° – cos α sin 45° 

= 
5

4
−  .

2

1
 )

5

3
(−− . 

2

1
 

= 
25

1
−  

OF 
 

sin (α – 45°)  
= sin α cos 45° – cos α sin 45° 

= 
5

4
−  .

2

2
 )

5

3
(−− . 

2

2
 

= 
10

2
−  

 
 uitbreiding 

 
2

1
 

 antwoord in 
    eenvoudigste  
    vorm 

(3) 
 

 uitbreiding 

 
2

2
 

 antwoord in 
    eenvoudigste  
    vorm 

 (3) 
5.2.1 
 

x

x

x

xx

x

xx

xx

xx

xx
LHS

2tan4

2cos

2sin4

)sin(cos

2sin4

cossin

)cos.sin2(4

cossin

cos.sin8

22

22

22

−=

−
=

−−
=

−
=

−
=

 

 sin x 
 cos x 
 cos2 x 
 
 
 
 4 sin 2x 
 faktoriseer 
 
 
 – cos 2x 
 

(6) 
5.2.2 Ongedefinieer as cos 2x = 0 of  tan 2x = ∞: 

x = 45° en 
x = 135° 
 

 
 45° 
 135° 

(2) 
 
  

α 

(–3 ; –4)

 
  

5 
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Kopiereg voorbehou  Blaai om asseblief 

 
5.3 

0)3)(sin1sin2(
03sin5sin2
04sin5sin4sin21

2

22

=−+
=−−
=−−+−

θθ
θθ
θθθ

 

∴ sin θ = –
2

1
     of  sin θ = 3 (geen oplossing) 

∴θ = 210° + 360°k   of  θ = 330° + 360°k   ; k ∈ Z 
 
OF 
∴θ = 210° + 360°k   of  θ =  30° + 360°k   ; k ∈ Z 
 

 θ2sin21−   
 standaardvorm 
  faktore 
 geen oplossing 
 210°  
 330° 
 + 360°k   ; k ∈ Z 

(7) 
[22] 

 
 
 
 
 
 
VRAAG 6 
 
6.1 

b = 
2

1
 

 waarde van b 
 (1) 

6.2 A(30° ; 1)  30° 
 1 

(2) 
6.3 x = 160°  x  =160° 

 
(1) 

6.4 h(x) = 2cos (x – 30°) + 1 
y ∈ [–1 ; 3] 
OF 
 31 ≤≤− y  
 

 
 kritiese waardes 
 notasie 

 (2) 
[6] 
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Kopiereg voorbehou  Blaai om asseblief 

VRAAG 7 
 
7.1 Trek CD ⊥ AB 

In ∆ACD: 

sin A = 
b

CD
    ∴ CD = b. sin A 

 
In ∆CBD: 

sin B = 
a

CD
    ∴ CD = a. sin B 

 
∴ b . sin A = a. sin B 

∴
b

B

a

A sinsin
=  

 konstruksie 
 
 sin A 
 maak CD die 
    onderwerp 
 
 
 sin B 
 
 
 b. sin A = a. sin B 
 

(5) 
7.2.1 QP̂S  = 180° – 2x          (teenoorst ∠e van koordevierh ) 

=+ SQ̂PQŜP 2x           (som van ∠e in ∆) 

x== SQ̂PQŜP            (∠e teenoor gelyke sye) 

 QP̂S  = 180° – 2x        
(S/R) 

 
 rede 

 (2) 
7.2.2 

xk
x

xxk
x

xk
k

xx

cos2
sin

)cos.sin2(
SQ

sin

2sin
SQ

sin

SQ

)2180sin(
PQ

QŜsinP

SQ

QP̂sinS

==

=

=
−°

=

 

OF 
SQ2 = PQ2 + PS2 – 2PQ.PS.cos QP̂S  
       = k2 + k2 – 2.k.k. cos (180° – 2x)  
       = 2k2 + 2k2 cos 2x 
       = 2k2 + 2k2(2cos2 x – 1) 
       = 4k2cos2 x 
SQ  = 2k cos x 

 
 substitusie in 
    korrekte formule 
 sin 2x 
 
 SQ onderwerp 
 xx cos.sin2   

(4) 
 
 

 substitusie in 
    korrekte formule 
 – cos 2x 
 2cos2 x – 1 
 vereenvoudig 

(4) 
7.2.3 

tan y = 
k

3
 

y
k

tan

3
=  

∴ 

y

x

y
x

tan

cos6

tan

3
cos2SQ

=









=

 

 
 tan-verhouding 
 
 
 
 k onderwerp en 
    substitusie 

 
 

(2) 
[13] 

 
  

B A 

C 

D 

a b 
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Kopiereg voorbehou  Blaai om asseblief 

 
VRAAG 8 
 
8.1 die hoek onderspan in die teenoorstaande sirkelsegment korrekte stelling 

 (1) 

8.2.1 ==
11

ÊB̂ 68° (rkl-koordst)  =1Ê 68°    
 rede 

(2) 
8.2.2 ==

31
B̂Ê 68° (verwiss∠e; AE | | BC)  =3B̂ 68°   (S/R) 

(1) 
8.2.3 

31
B̂D̂ = = 68° (buite∠ v koordevh)  1D̂ = 68°    

 rede 
(2) 

8.2.4 
2

Ê  = 20° + 68° (buite∠ v ∆) 

      = 88° 

 
 

2
Ê = 88°   (S/R) 

(1) 
8.2.5 =Ĉ 180° – 88°  (tos ∠e v koordevh) 

    = 92° 
 

 =Ĉ 92° 
 rede 

(2) 
[9] 
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VRAAG 9 
 
9.1 x== ÂD̂

4
  (rkl-koordstelling) 

 

x==
2

D̂Â   (∠e tos gelyke sye) 

 x=Â    
 rede 
 x==

2
D̂Â       

(S/R) 
(3) 

9.2 
1

M̂ = 2x             (buite ∠v∆) OF (∠ by midpt = 2∠ by omtr) 

ED̂M = 90°  (radius ⊥ rkl) 
x290M̂ 2 −°=  

∴
x

x

2

)290(90 180Ê

=
−°+°−°=   (som v ∠e in ∆MDE) 

∴ CM is ‘n rkl       (omgek rkl-koordst) 
 

 
1

M̂ = 2x (S/R) 

 ED̂M = 90° 
(S/R) 

 
 x2Ê =  
 
 rede 

(4) 
9.3 °= 90M̂

3    (EM ⊥ AC) 

BD̂A  = 90°   (∠ in halfsirkel) 
∴ FMBD is koordevh    (buite∠ v vh = tos binne ∠) 

OF 

°= 90CM̂E    (EM ⊥ AC) 

BD̂A  = 90°   (∠ in halfsirkel) 
∴ FMBD is koordevh    (tos ∠e v vh suppl) 
 

 °= 90M̂
3

 

 BD̂A = 90° (S/R) 
 rede 

(3) 

 °= 90CM̂E  

 BD̂A = 90° (S/R) 
  rede 

(3) 
9.4 DC2 = MC2 – MD2   (Pythagoras) 

        = (3BC)2 – (2BC)2  (MB = MD = radii) 
        = 9BC2 – 4BC2 
        = 5BC2 

 Pythagoras 
 substitusie  
 9BC2 – 4BC2 

(3) 

9.5 In ∆DBC en ∆DFM: 

x==
24

D̂D̂    (bewys in 9.1) 

21
F̂B̂ =    (buite ∠ v koordevh) 

2M̂Ĉ =  

∴∆DBC | | | ∆DFM (∠; ∠; ∠) 

 
 24 D̂D̂ =  

 
21

F̂B̂ =    

 rede 
 
 2M̂Ĉ =  of 

     (∠; ∠; ∠)  
(4) 

9.6 

BC

DC

FM

DM
=    (∆DBC | | | ∆DFM) 

BC

BC5
=  

5=  

 
 S 
 
 
 antwoord 

 (2) 
[19] 
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Kopiereg voorbehou  Blaai om asseblief 

VRAAG 10 
 
10.1  

 
 
 
 
 
 
 
 
 
Konstruksie:  Verbind DC en BE en trek hoogtes k en h 

DB

AD

.DB.

.AD.

ΔDEBopp

ΔADEopp

2
1
2
1

==
k

k
   (gelyke hoogtes) 

EC

AE

.E.

.AE.

ΔDECopp

ΔADEopp

2
1
2
1

==
hC

h
  (gelyke hoogtes) 

 
Maar Opp ∆DEB = Opp ∆DEC  (dies basis, dies hoogte) 
 

∴ 
ΔDECopp

ΔADEopp

ΔDEBopp

ΔADEopp
=  

∴ 
EC

AE

DB

AD
=  

 
 
 
 
 
 
 
 
 
 
 konstruksie 

 
DB

AD

ΔDEBopp

ΔADEopp
=    

 rede 

 
EC

AE

ΔDECopp

ΔADEopp
=  

 
 
 Area ∆DEB = Area 

∆DEC  (S/R) 
 

ΔDECopp

ΔADEopp

ΔDEBopp

ΔADEopp
=  

 
 

(6) 

A 

B C 

D E 
k h 



Wiskunde/V2 13 DBE/2014 
 NSS – Graad 12 Model – Memorandum  
 

Kopiereg voorbehou 

 
10.2.1 

CD

AC

BE

AB
=   (Ewered st; BC | | ED) 

CD

3

3

1
=  

∴ CD = 9 eenhede 

 
CD

AC

BE

AB
=   

(S/R) 
 substitusie 
 
 antwoord 

  (3) 
10.2.2 

FE

FD

GA

DG
=   (Ewered st; FG | | EA) 

6

3

3

9
=

+
−

x

x
 

54 – 6x = 9 + 3x 
    –9x = –45 
          x = 5 

 
FE

FD

GA

DG
=  (S/R) 

 
 substitusie 
 vereenvoudig 
 
  antwoord 

(4) 
10.2.3 In ∆ABC en ∆AED: 

   Â  is gemeen 

   ÊCB̂A =                (ooreenk ∠s; BC | | ED) 

   D̂BĈA =            (ooreenk ∠s; BC | | ED) 
∆ABC | | | ∆AED (∠, ∠, ∠) 

∴
AD

AC

ED

BC
=  

    
12

3

9

BC
=  

     BC = 2
4

1
 eenhede 

 

 Â  is gemeen 

 ÊCB̂A =  (S/R) 

 D̂BĈA =  (S/R) 
    of (∠; ∠; ∠) 

 
AD

AC

ED

BC
=  

 
 
 
  antwoord 

(5) 
10.2.4 

D̂GD.FD.sin

BĈAAC.BC.sin

ΔGFDopp

ΔABCopp

2
1

2
1

=  

                      

16

9

D̂sin)3)(4(
2

1

D̂sin)
4

1
2)(3(

2

1

=

=
 

 gebruik v opp 
    reël 
 korrekte sye en 
    ∠e 
 substitusie v 
    waardes 

 D̂sinBĈAsin =
(S/R) 

 antwoord 
(5) 

[23] 
 

TOTAAL:  150 
 
 

(ooreenk ∠s; BC | | ED) 



 

 
Vraestel 4 
Okt/Nov 
Eksamen 

 



Wiskunde/V2 3 DBE/Feb.–Mrt. 2014 
 NSS 

Kopiereg voorbehou  Blaai om asseblief 

 
 
VRAAG 1   
 
Die snoepwinkel by Great Future Hoërskool verkoop blikkies gaskoeldrank. Die 
Omgewingsklub by die skool het besluit om vir drie weke 'n blikkie-insamelingsprojek te hou 
om leerders van die effek van rommel op die omgewing bewus te maak.  
 
Die data hieronder toon die getal blikkies wat op elke skooldag van die drie-week-projek     
ingesamel is. 

  

 
 
 
 
 
 
 
1.1 Bereken die gemiddelde getal blikkies wat oor die tydperk van drie weke      

ingesamel is. 
 

(2) 
 
1.2 Bereken die standaardafwyking.  (2) 
 
1.3 Bepaal die onderste en boonste kwartiele van die data.  (2) 
 
1.4 Gebruik die getallelyn op DIAGRAMVEL 1 om 'n mond-en-snordiagram, wat die 

data voorstel, te teken. 
 

(3) 
 
1.5 Op hoeveel dae het die getal blikkies wat ingesamel is, buite EEN standaardafwyking 

vanaf die gemiddeld gelê? 
  

(3) 
[12] 

 
  

58 83 85 89 94 

97 98 100 105 109 

112 113 114 120 145 

Graad 12 Eindeksamen
Totaal: 150
Tyd: 3ure
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VRAAG 2   
 
Die histogram hieronder toon die tyd, in minute, wat klante spandeer om hulle inkopies by 
Excellent Supermark te doen. 

  

 
 

 
 
 

2.1 Voltooi die frekwensiekolom en kumulatiewefrekwensie-kolom in die tabel op 
DIAGRAMVEL 1. 

  
(3) 

 
2.2 Gebruik die rooster op DIAGRAMVEL 2 om 'n ogief van die data hierbo te skets.  (4) 
 
2.3 Gebruik die ogief om die mediaantyd wat klante by hierdie supermark spandeer het        

te skat. 
  

(2) 
 
2.4 Lewer kommentaar op die skeefheid van die data.  (1) 

[10] 
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VRAAG 3   
 
Die spreidiagram hieronder toon die ouderdom en die geneemde tyd van elk van die eerste tien 
swemmers van 'n swemklub om 'n oopwater-swemitem te voltooi. Die geneemde tyd is tot die 
naaste halfminuut afgerond. 

  

 
 

 
 
3.1 Skryf die koördinate van 'n uitskieter in die spreidiagram neer.  (1) 
 
3.2 Watter van die volgende funksies sal die data die beste pas:  lineêr, kwadraties of 

eksponensieel? 
 

(1) 
 
3.3 Gee 'n verduideliking vir die tendens wat in hierdie dataversameling waargeneem 

word. 
 

(2) 
 
3.4 Indien die twee swakste (langste) tye uit die dataversameling weggelaat word, hoe sal 

dit die volgende beïnvloed: 
  

 
 3.4.1 Die standaardafwyking van die oorspronklike dataversameling  (1) 
 
 3.4.2 Die gemiddeld van die oorspronklike dataversameling  (1) 
  [6] 
 

  

0
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VRAAG 4   
 
In die diagram hieronder is A(−1 ; −3), B en C die hoekpunte van 'n driehoek.  
P(2,5 ; 1) is die middelpunt van AB. CA verleng sny die y-as by D.  
Die vergelyking van CD is  y = −3x + k.  θ=BÂC . 
α en β is die hoeke wat AB en AC onderskeidelik met die x-as maak. 

  

 
 

 
 
 
4.1 Bepaal die waarde van  k.  (2) 
 
4.2 Bepaal die koördinate van B.  (2) 
 
4.3 Bepaal die gradiënt van AB.  (2) 
 
4.4 Bereken die grootte van  θ.  (5) 
 
4.5 Bereken die lengte van AD. Laat jou antwoord in wortelvorm.  (2) 
 
4.6 Indien AC = 2AD en 113AB = , bereken die lengte van CB.  (5) 
   [18] 
 
  

x 

y 

C 

B 

A(−1 ; −3) 

D 

θ 

P(2,5 ; 1) 
α β O 
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VRAAG 5   
 
In die diagram hieronder is (x – 8)2 + (y + 4)2 = 45 die vergelyking van die sirkel met 
middelpunt M.  
PT is 'n raaklyn aan hierdie sirkel by T en PT is ewewydig aan OM. 'n Ander sirkel, met 
middelpunt O, raak die sirkel met middelpunt M by N. 

  

 
 

 
 
 
5.1 Skryf die koördinate van M neer.  (1) 
 
5.2 Bereken die lengte van OM. Laat jou antwoord in die eenvoudigste wortelvorm.  (2) 
 
5.3 Bereken die lengte van ON. Laat jou antwoord in die eenvoudigste wortelvorm.  (3) 
 
5.4 Bereken die grootte van TM̂O .  (2) 
 
5.5 Bepaal die vergelyking van MT  in die vorm y = mx + c.  (5) 
 
5.6 Bereken die koördinate van  T.  (6) 
  [19] 
 
  

y 

x 
O 

M 

T 

N 

P 
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VRAAG 6   
 
6.1 Die diagram hieronder toon veelhoeke A, B en C.   

P(3 ; 5)  is 'n hoekpunt van veelhoek A. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 6.1.1 Beskryf volledig die transformasie van veelhoek A na veelhoek B.  (2) 
 
 6.1.2 Skryf die reël neer wat veelhoek B na veelhoek C transformeer.  (2) 
 
 6.1.3 P/ is die beeld van P wanneer veelhoek A om die oorsprong deur 180°  

geroteer word. Skryf die koördinate van P/ neer. 
  

(2) 
 
6.2 P(3 ; 2), Q(−1 ; 2), R(−2 ; 1) en S(−1 ; 0) is die hoekpunte van vierhoek PQRS.   
 
 6.2.1 PQRS word deur die oorsprong met 'n skaalfaktor van 2 vergroot om 

P/Q/R/S/ te verkry. Skryf die koördinate van Q/ neer. 
  

(1) 
 
 6.2.2 P//Q//R//S//  is die beeld wanneer P/Q/R/S/  om die y-as gereflekteer en dan  

3 eenhede na regs en 1 eenheid opwaarts getransleer word. 
  

 
  (a) Skryf die enkelreël neer wat PQRS na P//Q//R//S//  transformeer.  (3) 
 
  (b) Gebruik die rooster op DIAGRAMVEL 3 om P//Q//R//S// te 

skets. Benoem die hoekpunte. 
  

(5) 
 
 6.2.3 Los vir  t  op in die vergelyking:   

 

Omtrek van PQRS = t × omtrek van P//Q//R//S// 

  
 

(2) 
    [17] 
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VRAAG 7   
 
 
 
 

 
 
 
 
 

 
Die STOP-teken is 'n reëlmatige oktagoon (agthoek). Beskou A(8,42 ; 20,33) as 'n hoekpunt op 
'n STOP-teken met sy middelpunt by die oorsprong. 

  

 
Indien die STOP-teken om die oorsprong in 'n antikloksgewyse rigting geroteer word sodat A 
met punt B saamval, bepaal die koördinate van B. 

  
[6] 

 
 
VRAAG 8   
 
 

8.1 Indien 
5
3Asin =

 
en 0Acos < , bepaal, SONDER om 'n sakrekenaar te gebruik, die 

waarde van: 

  

 
 8.1.1 A)sin(−   (2) 
 
 8.1.2 Atan   (3) 
 
8.2 Indien p=°34cos , skryf die volgende, SONDER om 'n sakrekenaar te gebruik, in 

terme van  p  neer: 
  

 
 8.2.1 °214cos   (2) 
 
 8.2.2 °68cos   (2) 
 
 8.2.3 °56tan   (4) 
 
8.3 Bepaal die waarde van die volgende uitdrukking, SONDER om 'n sakrekenaar te 

gebruik: 
  

 
 °°−°° 40cos440cos40sin350cos   (5) 

[18] 
 
  

x 

A(8,42 ; 20,33) 

B 
 

y 
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VRAAG 9   
 
Die grafieke van )45cos()( °−= xxf  en xxg sin2)( −=  is hieronder geskets vir 

]180;180[ °°−∈x . Die punt T is 'n x-afsnit van  f , soos in die diagram aangetoon.  
  

 
 

 

 
 
 

9.1 Toon aan dat xx sin2)45cos( −=°−  geskryf kan word as 2612,0tan −=x .  (4) 
 

9.2 Los die vergelyking op:  xx sin2)45cos( −=°−  vir ]180;180[ °°−∈x .  (3) 
 
9.3 Skryf die koördinate van punt T neer.   (2) 
 
9.4 Skryf die interval neer waarvoor )()( xgxf ≥ .  (2) 
 
9.5 Skryf die interval neer waarvoor beide  f  en  g  streng stygend is.  (3) 
 
9.6 Die grafiek  h  word verkry as die grafiek  f  met 45° na regs geskuif word. Skryf die 

vergelyking van  h  in sy eenvoudigste vorm neer.  
  

(2) 
[16] 

 
  

 

y 

x 
T 

f 

g 

O  –180°  
 180°  
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VRAAG 10   
 
In die diagram hieronder is RS die hoogte van 'n vertikale toring. T en Q is twee punte in 
dieselfde horisontale vlak as die voet S van die toring. Vanaf punt T is die hoogtehoek na die 
toppunt van die toring 60°. θ=QT̂R , °= 60TQ̂R en TQ = k meter. 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.1 Druk TR in terme van  θ  en  k  uit.  (3) 
 
 
10.2 
 

Toon dat 
)sincos3(2

3RS
θθ +

=
k . 

  
(7) 
[10] 

R 

S 

Q 

T 

k 

θ 

60° 

60° 
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VRAAG 11   
 
11.1 Beskou die funksie:  xxf 22sin3)( −=    
 
 11.1.1 Bepaal die waardeversameling van  f.  (4) 
 
 11.1.2 Vir watter waarde(s) van x, ]180;180[ °°−∈x , sal  f  'n minimum waarde 

hê? 
  

(3) 
 
 
11.2 11.2.1 Toon aan dat Qsin2Q2cos1 2=− .   (1) 
 
 11.2.2 Gegee:     °=++ 180R̂Q̂P̂    
 
  (a) Toon aan dat )Q2P2sin(R2sin +−= .  (3) 
 
  (b) Toon vervolgens aan dat

Rsin  Qsin  Psin  42Rsin 2Qsin 2Psin =++ . 
 

(7) 
   [18] 
 

TOTAAL:  150 
 
 
 
 



Wiskunde/V2  DBE/Feb.–Mrt. 2014 
 NSS 

Kopiereg voorbehou 

 
 
SENTRUMNOMMER:              

 
EKSAMENNOMMER:               

 
DIAGRAMVEL 1 
 
VRAAG 1.4 
 

 
 
 
 
 
 
VRAAG 2.1 
 
 

Tyd (in minute) Frekwensie Kumulatiewe 
frekwensie 

100 ≤< x    

2010 ≤< x    

3020 ≤< x    

4030 ≤< x    

5040 ≤< x    

6050 ≤< x    
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NOTE: 
• If a candidate answered a question TWICE, mark only the first attempt. 
• If a candidate crossed out an attempt of a question and did not redo the question, mark the 

crossed-out question. 
• Consistent accuracy applies in ALL aspects of the marking memorandum. 
• Assuming values/answers in order to solve a problem is unacceptable. 
 
LET WEL: 
• As 'n kandidaat 'n vraag TWEE keer beantwoord het, merk slegs die eerste poging. 
• As 'n kandidaat 'n antwoord deurgehaal en nie oorgedoen het nie, merk die deurgehaalde 

antwoord. 
• Volgehoue akkuraatheid is DEURGAANS in ALLE aspekte van die memorandum van 

toepassing. 
• Aanvaarding van waardes/antwoorde om 'n problem op te los, is onaanvaarbaar. 
 
 
QUESTION/VRAAG 1 
 
1.1 

Mean/Gemiddelde = 47,101
15

1522
==∑

n
x

 
 1522 
 101,47 

(2) 
1.2 Standard deviation/standaardafwyking = 19,07 19,07 

2 decimal 
places 

 (2) 
1.3 lower quartile/onderste (eerste) kwartiel = 89 

upper quartile/boonste (derde) kwartiel = 113 
 89 
 113 

(2) 
1.4  

 
 

 
 M at 100 
 
 min = 58 
    and  
    max = 145 
 
 Q1 = 89  
    and 
    Q2 = 113 

(3) 
1.5 )54,120;4,82()1;1( =+− σσ xx  

∴ 2 days/dae 
  interval 
  answer 

(3) 
[12] 

 
 
  

50 60 70 80 90 100 110 120 130 140 150

Answer only:  full marks 

Memo
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QUESTION/VRAAG 2 
 

2.1 
TIME IN MINUTES 

NUMBER OF 
CUSTOMERS 

(frequency) 

CUMULATIVE 
FREQUENCY 

0 < x ≤ 10 12 12 
10 < x ≤ 20 79 91 
20 < x ≤ 30 93 184 
30 < x ≤ 40 48 232 
40 < x ≤ 50 29 261 
50 < x ≤ 60 9 270 

 

 
 completing 
    frequency  
    column 
  cumulative 
         frequency 
 

(3) 
2.2  

 

 
 
 
 
 
  plot against 
     upper limit 
 
  cumulative 
     frequency 
 
  anchored 
  smooth  
     curve 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4) 
2.3 Median time spent shopping is approximately 25 minutes. 

(Allow 24–25 minutes) 
   answer 

 (2) 

2.4 The data is skewed to the right or positively skewed/ 
Die data is skeef na regs of positief skeef. 
 
 

 correct  
    skewness 

 
(1) 

[10] 
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QUESTION/VRAAG 3 
 
3.1 (41 ; 26)     correct outlier 

(1) 

3.2
  

quadratic/kwadraties   correct answer 
(1) 

3.3 The younger or older the participants are, the longer they will take 
to complete the item.  They do not have the required strength, 
fitness and stamina. 
Hoe jonger of ouer die deelnemers is, hoe langer sal hulle neem om 
die item te voltooi.  Hulle het nie die vereiste krag, fiksheid en 
stamina (energie) nie. 

OR 
It would appear that swimmers close to 19 years completed the item 
in the shortest time.  Swimmers of that age are normally in good 
physical condition and have lots of stamina. 
Dit wil voorkom of swemmers rondom 19 jaar die item in die 
kortste tyd voltooi het. Swemmers van daardie ouderdom is 
normaalweg in goeie fisiese kondisie en het baie energie en 
stamina. 

  younger/older 
     jonger/ouer 
 lack of strength/ 
    tekort aan krag 

(2) 
 

  19 years/jaar 
  peak fitness/ 
     top fiks 

(2) 

3.4.1 The standard deviation will become smaller/decrease./ 
Die standaardafwyking sal kleiner word/verminder. 

 decrease/ 
    verminder 

(1) 
3.4.2 The mean will become smaller/decrease./ 

Die gemiddelde sal kleiner word/verminder.  
 decrease/ 
    verminder 

(1) 
[6] 

 
QUESTION/VRAAG 4 
 
4.1 

6
)1)(3(3

3

−=
+−−=−

+−=

k
k

kxy
           OR      

 
  substitution of  
     (–1 ; –3) 
  k = – 6 

(2) 
4.2 

6
2
5

2
1

2

=

=
+−

=
+

B

B

P
BA

x

x

xxx

   and   

5

1
2

3
2

=

=
+−

=
+

B

B

P
BA

y

y

yyy

  OR   

 
∴B (6 ; 5) 

 
 
 
 
  6 
  5 

(2) 
4.3 

7
8

)1(6
)3(5

12

12

=

−−
−−

=

−
−

=
xx
yymAB

          

OR      

   7
8

)1(5,2
)3(1

12

12

=

−−
−−

=

−
−

=
xx
yymAB

 

 
 
 
  substitution  
 
 
  gradient 

(2) 
  

By inspection, using 
the gradient:  k = –6 
 

By using 
translation:  B(6 ; 5) 
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4.4 

°=
−==

43,108
3tan

β
β ADm

 

°=

==

81,48
7
8tan

α

α ABm  

°=
°−°=

62,59
81,4843,108

θ
θ

 
 
OR 

°=
−==

43,108
3tan

β
β ADm

 
°= 43,18OD̂C

 

°=

==

81,48
7
8tan

α

α ABm

 

°=
°−°+°=

62,59
)81,4890(43,18

θ
θ

 

  tan β = – 3 
   β = 108,43° 

 
7
8tan =α  

  α = 48,81° 
 
 
  θ  =  59,62° 

(5) 
 
 

  tan β = – 3 
   β = 108,43° 
 

 
7
8tan =α  

  α = 48,81° 
 
 
  θ  =  59,62° 

(5) 
4.5 

10

)36()10(

)()(AD
22

2
12

2
12

=

+−++=

−+−= yyxx

 

 
 substitution into 
    distance formula 
 10  

(2) 
4.6 AC = 2 AD 

      = 102  
CB² = AC² + AB² – 2AC.AB.cos θ 
       = °−+ 62,59cos)113)(102(2)113()102( 22  
       = 84,998... 
CB  =  9,22 units. 
 
OR 
 
D(0 ; –6), A(–1 ; –3), AC = 2AD 
So   xc – xA = 2(xA – xD)    xC + 1 = 2(–1 –0), xC = –3 
yc – yA = 2(yA – yD)            yC + 3 = 2(–3 + 6), yC = 3 
 
The coordinates of C are (–3 ; 3). 

units22,9
)35())3(6(CB 22

=

−+−−=

 
 
 

 
 AC = 102  
 using cosine rule 
 substitution 
 84,998... 
 9,22 

(5) 
 
 

 C(–3 ; 3) 
 substitution into 
distance formula 
 9,22 

(5) 
[18] 
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QUESTION/VRAAG 5 
 
5.1 M(8 ; – 4)   coordinates 

 (1) 

5.2 

    units   54or      80

)04()08(OM 22

=

−−+−=
 

 

  substitution into 
     distance formula 
 5480 or   

 (2) 
5.3 

units

NMOMON

5

5354

4580

=

−=

−=

−=

 

 NMOMON −=  
  length of NM 
  answer 

 (3) 

5.4 °= 90PT̂M               (tangent/raaklyn ⊥ radius) 
∴ °= 90  TM̂O          (alternate ∠'s /verwissellende ∠'e ; TP | | OM) 

 Statement +  
    reason 
 answer 

(2) 
5.5 

2
2
1

08
04

1.

=

−=
−
−−

=

−=

MT

OM

OMMT

m

m

mm

 

202
)8(24

−=
−=+

xy
xy

 

 
  OMm  
  MTm  
  substitution of 
    m and (8 ; –4) 
  equation MT 

 (5) 

5.6 

( )
( )

)2;11(T
2

20)11(2
11
0)5)(11(
05516
0275805
0452566446416
45162)8(

454202)8(

45)4()8(

2

2

22

22

22

22

∴
=

−=
=
=−−
=+−

=+−

=−+−++−

=−+−

=+−+−

=++−

y
y
x

xx
xx

xx
xxxx

xx

xx

yx

 
 
 

 
 
 substitution 
 
 
 expansion 
 standard form 
 
 factors 
 
 x = 11 
 
 substitution 

 
 
 

 (6) 
[19] 

 
  

OR 
   y = 2x + c 
– 4 = 2(8) + c 
   c = – 20 
   y = 2x – 20 
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QUESTION/VRAAG 6 
 
6.1.1 Rotation by 90° anti-clockwise about the origin/ 

Rotasie van 90° antikloksgewys om die oorsprong.  
 rotation/rotasie 
 90° anti- 
    clockwise/ 
    antikloksgewys 

 (2) 
6.1.2 );();( xyyx →  

 
  y 
  x 

(2) 
6.1.3 P/(  –3 ; –5) 

 
  x value 
  y value 

(2) 
6.2.1 Q/ ( – 2 ; 4) 

 
  x value and 
  y value 

 (1) 
6.2.2(a) )12;32()2;2()2;2();( ++−→−→→ yxyxyxyx    )2;2( yx  

  )2;2( yx−  
 )12;32( ++− yx  

(3) 
6.2.2(b) 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P/(6 ; 4)  →  P// (–3 ; 5) 
Q/(–2 ; 4) → Q// (5 ; 5) 
R/(–4 ; 2)  → R// (7 ; 3) 
S/(–2 ; 0)   → S// (5 ; 1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
  P// (–3 ; 5) 
  Q// (5 ; 5) 
  R// (7 ; 3) 

  S// (5 ; 1) 
  joining the 
points 
 
 
 

(5) 
 
  

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9 10

-6

-5
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-3

-2

-1
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6.2.3 Perimeter/Omtrek PQRS = t × Perimeter/Omtrek P//Q//R//S// 

Perimeter/Omtrek PQRS = t × 2 Perimeter/Omtrek PQRS 
    

∴                     t  = 
2
1

 

 
 2 Perimeter 
    PQRS/ 2 omtrek  
    PQRS 

 
2
1

 

(2) 
[17] 

 
QUESTION/VRAAG 7 
 

 A regular octagon has 8 equal sides. Therefore each side subtends 
an angle of 45º at the centre of the octagon./'n Reëlmatige oktagoon 
het 8 gelyke sye. Dus elke sy onderspan 'n hoek van 45° by die 
middelpunt van die oktagoon. 
 
Angle of rotation is/Hoek van rotasie is: 

°= 135ˆBOA  
x / = θθ sincos yx −  

     
33.20

135sin33,20135cos42,8
−=

°−°=  

y / θθ sincos xy +=  

     
42,8

135sin42,8135cos33,20
−=

°+°=
 

B (– 20,33 ; – 8,42) 
OR 

 
Draw a sketch: 
 
 
 
 
 
 
 
 
 
 
∆AOC ≡ ∆BOD (S ; ∠ ; S  or S ; S ; S) 
∴ B(– b ; – a) 
∴ B(–20,33 ; –8,42) 
 
 

 

 °=
° 45

8
360

 

 rotation of 135°/ 
    rotasie van 135° 
 
 substitution into 
    correct formula 
 – 20,33 
 substitution into 
    correct formula 
 – 8,42 

[6] 
 
 
 

 
 
 
 
 
  
Sketch drawn 
showing the equal 
parts OR 
proving the ∆'s ≡ 
 B(– b ; – a) 
 – 20,33 
 –8,42 

[6] 

 
  

O 

A(a ; b) C 

D 

B(–b ; –a) 
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QUESTION/VRAAG 8 
 

 
  

8.1.1 
5
3sin =A     (given) 

5
3
sin

)sin(

−=

−=
−

A
A

 

 
 
 
 sin A 
 
  value 

(2) 
8.1.2 

5
4cos

25
16

25
91cos

1cossin

2

22

−=

=−=

=+

A

A

AA

 

4
3

4
5

5
3
cos
sintan

−=

−×=

=
A
AA

 

 
OR 
x = – 4 

4
3tan −=A  

 
 

 
25
16cos2 =A  

 


5
4cos −=A   

 
 
 
  ratio 

(3) 
 
 
 
 sketch in correct 
    quadrant 
 
 x = – 4 
  ratio 

(3) 
8.2.1 cos  214°  

=    cos (180° + 34°) 
= – cos 34°  
= – p 
 

 
 
  – cos 34° 
  – p 

(2) 
8.2.2 cos 68° 

=  cos[2(34°)] 
= 2cos²34° – 1 
= 2p² – 1 

 
  cos [2(34°)] 
 
  2p² – 1 

(2) 

A 
3 5 

x 
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8.2.3 

2

2

1

34cos1
34cos

34sin
34cos
56cos
56sin56tan

p
p
−

=

°−

°
=

°
°

=

°
°

=°

 
 

OR 
 

 

2

2

22

1
56tan

1

1

p
p

py

py

−
=°∴

−=

−=

 
 

 
  identity 
 
  co-functions 
 
  °− 34cos1 2  
 
 
  answer 

(4) 
 

 
 
  sketch with 34° 
 
  21 py −=  
 
  90° – 34° = 56° 
  answer 

(4) 
8.3 

2
1

30sin
)1040sin(

10sin40cos10cos40sin
40cos10sin40sin10cos
40cos80cos40sin10cos
40cos440cos40sin350cos

=

°=
°−°=

°°−°°=
°°−°°=
°°−°°=
°°−°°

OR 

2
1

60cos
)5010cos(

50sin10sin50cos10cos
40cos80cos40sin10cos
40cos440cos40sin350cos

=

°=
°+°=

°°−°°=
°°−°°=
°°−°°

 

 
  cos 10° 
  cos 80° 
  sin10° 
 
 
  sin 30° 
 
  answer 

(5) 
 
 

  cos 10° 
  cos 80° 
  cos 50° and 
     sin 50° 
 
  cos 60° 
 
  answer 

(5) 
[18] 

34° 
56° 

p 

1 y 

NOTE:  There are many 
solutions. 
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QUESTION/VRAAG 9 
 
9.1 

2612,0
24

2tan

cos
sin)24(2

sin)24(cos2

sin2sin
2
2cos

2
2

sin245sinsin45coscos
sin2)45cos(

−=
−−

=

−−
=

−−=

−=+

−=°+°
−=°−

x

x
x

xx

xxx

xxx
xx

 

 
 
  expansion 

  
2
2  

  simplification 
 
  dividing by cos x 
 
 

(4) 

9.2 xtan  = – 0,2612... 
x = 165,36° + 180° k; k ∈ Z 
 

°°−= 36,16564,14 orx

 

    
  general solution 
 
  values of x 

(3) 
9.3 T (135° ; 0)   x value 

  y value 
 (2) 

9.4 
]36,165;64,14[36,16564,14

)()(
°°−∈°≤≤°−

≥
xx

xgxf
OR

 
 
  extreme values 
  notation 

(2) 
9.5 )90;135(90135 °−°−∈°−<<°− xx OR    extreme values 

  notation 
 (3) 

9.6 

x
x
xxh

sin
)90cos(

)4545cos()(

=
°−=

°−°−=
 

 
 )90cos( °−x  
  xsin  

(2) 
[16] 

 
 
  

Answer only:  full marks 
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QUESTION/VRAAG 10 
 
10.1 

)sin(120
60sinTR

)]60(sin[180
60sinTR

)]60(sin[18060sin
TR

TR̂Qsin
TQ

TQ̂Rsin
TR

:ΔTRQIn

θ
kor

θ
k

θ
k

−°
°

=
°+−°

°
=

°+−°
=

°

=

 

  

 
 
  using sine rule  
 
  correct     
     substitution 
 
  rewrite TR as 
     subject 

(3) 
10.2 ΔTRSIn :

 

)sincos3(2
3

sin
2
1cos

2
34

3
sin120coscos120sin

)
2
3(

60sin.
)120sin(

60sin

60sin.
)]60(sin[180

60sin
60TR.sinRS

ST̂Rsin
TR
RS

2

θθ

θθ

θθ

θ

+
=









+

=

°−°
=

°
−°
°

=

°
°+−°

°
=

°=

=

k

k

k

k
θ

k

 

 
 
  using sine ratio 
 
 
  substitution of TR 
 
  simplification 
 

  2)
2
3(k  or 

4
3k

 

  expansion of 
     denominator 
 
  value of sin 120° 
 
  value of cos 120° 
 
      

(7) 
[10] 
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QUESTION/VRAAG 11 
 
11.1.1 

3sin231
0sin22

1sin0
sin23)(

2

2

2

2

≤−≤

≤−≤−

≤≤

−==

x
x

x
xyxf

 

]3;1[31 ∈≤≤ yy OR  
OR 

322cos1
12cos1
22cos

)sin21(2
sin23)(

2

2

≤+≤
≤≤−
+=

−+=

−==

x
x
x

x
xyxf

 

]3;1[31 ∈≤≤ yy OR  
OR 

3cos211
2cos20

cos21
)cos1(23

sin23)(

2

2

2

2

2

≤+≤

≤≤

+=

−−=

−==

x
x

x
x
xyxf

 

]3;1[31 ∈≤≤ yy OR  
 

  
0sin22 2 ≤−≤− x  

  
3sin231 2 ≤−≤ x  
(4) 

 
 
  rewriting  
  cos2x + 2 
  12cos1 ≤≤− x
  

322cos1 ≤+≤ x  
(4) 

 
 
 
  rewriting  
  x2cos21+  
  2cos20 2 ≤≤ x  
  

3cos211 2 ≤+≤ x  
(4) 

 

11.1.2 f  has a minimum when sin2 x = 1 
∴  sin x = ± 1 
∴  x = 90°     or   –90° 

OR 
 
f  has a minimum when cos 2x = –1 
∴ 2x = 180°   or   –180° 
∴   x = 90°     or   –90° 

 sin2 x = 1 
   90° 
 –90° 

(3) 
 
 
 cos 2x = –1 
   90° 
 –90° 

 (3) 
11.2.1 

RHS
Q

Q
QLHS

=
=

−−=

−=

2

2

sin2
)sin21(1

2cos1

 

 
 
 identity 
 

(1) 
11.2.2(a) 

RHS
QP

QP
QP
QP

RLHS

=
+−=
+−=

+−°=
+−°=

=

)22sin(
)(2sin

)](2360sin[
)](180[2sin

2sin

 

 
 R = )(180 QP +−°  
 

)(2360 QP +−°  
 )(2 QP +−  
 

(3) 
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11.2.2(b) 

RHS
RQP

PQQP
PQQP

PQPQQP
PQQQPP

PQQP
PQQP

QPQPQP
QPQPQP

QPQP
RQPLHS

=
=

+−°=
+=

+=
+=

+=

−+−=
−−+=
+−+=

+−+=
++=

sinsinsin4
)])(180(sin[sinsin4

))(sin(sinsin4
)sincoscos(sinsinsin4
sin2.cossin2sin2.cossin2

)sin2(2sin)sin2(2sin
)2cos1(2sin)2cos1(2sin

2sin2cos2cos2sin2sin2sin
]2sin2cos2cos2[sin2sin2sin

)22sin(2sin2sin
2sin2sin2sin

22

22

 

 

 
 substitution 
 
 expansion 
 
 factorising 
 
 substitution 
 identities 
 factorising 
 
 )](180[ PQ +−°  
 

(7) 
[18] 
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NOTE: 
• If a candidate answers a question TWICE, only mark the FIRST attempt. 
• If a candidate has crossed out an attempt of a question and not redone the question, mark the 

crossed out version. 
• Consistent accuracy applies in ALL aspects of the marking memorandum. 
• Assuming answers/values in order to solve a problem is NOT acceptable. 
NOTA: 
• As 'n kandidaat 'n vraag TWEEKEER beantwoord, merk slegs die EERSTE poging. 
• As 'n kandidaat 'n poging om die vraag te beantwoord, doodgetrek het en nie dit oorgedoen 

het nie, merk die doodgetrekte poging. 
• Volgehoue akkuraatheid word in ALLE aspekte van die nasienmemorandum toegepas. 
• Aanvaarding van antwoorde/waardes om 'n probleem op te los, is ONaanvaarbaar. 
 
 
QUESTION/VRAAG 1 
 
1.1 

68
12

816
==x   

12

816
 

  68 
(2) 

1.2 σ = 18,42  answer/antw 
(1) 

1.3 (68 – 18,42 ; 68 + 18,42) = (49,58 ; 86,42) 
∴ 6 candidates had a mark within one standard deviation of the 
mean/6 kandidate het 'n punt binne een standaardafwyking vanaf 
die gemiddelde. 

 interval 
 answer/antw 

(3) 

1.4 a = 22,828... = 22,83 
 
b = 0,66429... = 0,66 
 
∴ 83,2266,0ˆ += xy      OR/OF   xy 66,083,22ˆ +=  

 value of a/   
    waarde  van a 
 value of b/   
    waarde  van b 
 equation/vgl 

(3) 
1.5 83,2266,0ˆ += xy  

y  = 0,66(60) + 22,83 
62,43...% ≈ 62% 

 
OR/OF 

 
62,69% ≈ 63% 

 
 subs of 60 into  
    equation 
 answer/antw 

(2) 
 
 answer/antw 

(2) 
1.6 (82 ; 62)  answer/antw 

(1) 
[12] 

 
  

Memo
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QUESTION/VRAAG 2 
 
2.1 50 < x ≤ 60   OR/OF   50 ≤  x < 60   OR/OF     

between 50 and 60/tussen 50 en 60 
 answer/antw 
 

(1) 
2.2.1 Class 

Klas 
Frequency 
Frekwensie 

Cumulative frequency 
Kumulatiewe frekwensie 

20 < x ≤ 30 1 1 
30 < x ≤ 40 7 8 
40 < x ≤ 50 13 21 
50 < x ≤ 60 17 38 
60 < x ≤ 70 9 47 
70 < x ≤ 80 5 52 
80 < x ≤ 90 2 54 
90 < x ≤ 100 1 55 

 

 
 
 
 8 
 
 
 
 
 
 55 

(2) 
2.2.2  

 

 
 grounding at 

(20 ; 0)/ anker 
by (20 ; 0) 

 plotting at 
upper limits/ 

    plot by boonste 
    limiete 
 smooth shape  
    of curve/gladde 
    kurwe 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

2.3 55 – 44     (accept/aanvaar 43 – 45) 
≈ 11 motorists/motoriste 
(accept/aanvaar 10 – 12 motorists/motoriste) 

 44 
 11 

(2) 
[8] 

 
  

0

10

20
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QUESTION/VRAAG 3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.1 r = MN = 5  answer/antw 

(1) 

3.2 25)4()5( 22 =−+− yx  equation/vgl 
(1) 

3.3 A(x ; 0) 
(x – 5)2 + (0 – 4)2 = 25                    (x – 5)2 + (0 – 4)2 = 25   
 x2 – 10x + 25 + 16 = 25                  (x – 5)2 + 16 = 25 
 x2 – 10x + 16 = 0            OR/OF    (x – 5)2 = 9 
 (x – 8)(x – 2) = 0                             (x – 5) = ± 3 
∴x = 8 or/of x = 2                          ∴x = 8 or/of x = 2 
∴ A(2 ; 0)                                      ∴ A(2 ; 0) 
 
 

 substitute into eq/  
    vervang in vgl 
    y = 0 
 standard form/ 
    standaardvorm or 
    perfect square  
    form/kwadr vorm 
 answer/antw 

(3) 
3.4.1 

85

04
MB −

−
=m

         3

4
−=  

 

 subst M and B  
    into form/vervang 
    M and B in form 

 
3

4
MB −=m  

 (2) 
 
  

y 

 

 

x 

N 

S L 

M(5 ; 4) 

O A B 

P 

K 
y 
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3.4.2 1PBMB −=× mm           (tangent ⊥ radius/ rkl ⊥ radius) 

4

3
PB =m  

y = 
4

3
x + c                 OR/OF    y – y1 = 

4

3
 (x – x1) 

0 = 
4

3
 (8) + c      y – 0  = 

4

3
 (x – 8) 

y = 
4

3
x – 6     y  = 

4

3
x – 6 


1PBMB −=× mm  

 
4

3
PB =m  

 
 
 
 
 
 equation/vgl 

(3) 
3.5  yK =  yM  + r = 4 + 5        

y  =  9 
  9 
 equation/vgl 

 (2) 
3.6 At/By  L: 

)9;20(L

20

603

36243

96
4

3

∴
=
=
=−

=−

x

x

x

x

          
 

 
 
 equating   
    simultaneously 
  simplification 

 
 

 (2) 

3.7 L(20 ; 9)

 

105/250                            105/250

)19()5(                                                25225

)5()15(                               )49()520(

)()(ML   )()(ML

2

2222

2
12

2
12

2
12

2
12

oforofor

yyxxyyxx

==

+=+=

+=−+−=

−+−=−+−=    OR/OF

  

 

 
  correct subst  
     into  distance  
    formula/  
     korrekte subst 
     in afstand-  
    formule 
  answer in surd 
     form/antw in 
     wortelvorm 

(2) 
3.8 MK ⊥ KL   OR/OF  °= 90ˆ LKM      (radius ⊥ tangent/radius ⊥ rkl) 

∴ML is a diameter as it subtends a right angle/ML is middellyn 

91,7or        
2

125
 

2

250

2

ML
===r  

Centre of circle =  midpoint of ML/Midpt van sirkel = midpt v ML 

5,12
2

25

2

205
==

+
=x              5,6

2

13

2

94
==

+
=y  

Centre/midpt: )5,6;5,12(  
Equation of the circle KLM /Vgl van sirkel KLM: 

                    ∴   5,62
2

125

4

250
)5,6()5,12( 22 ===−+− yx  

 
OR/OF 
 
 

 S 
 
 value 
of/waarde  
    van r 
 
  5,12=x  
  5,6=y  
 
 answer in 
correct  
     form/ antw in 
    korrekte vorm 

 
(5) 
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MK ⊥ KL   OR/OF  °= 90ˆ LKM      (radius ⊥ tangent/radius ⊥ rkl) 
∴ML is a diameter as it subtends a right angle/ML is middellyn 
Centre of circle =  midpoint of ML/Midpt van sirkel = midpt v ML 

5,12
2

25

2

205
==

+
=x              5,6

2

13

2

94
==

+
=y  

Centre/midpt: )5,6;5,12(  
Equation of the circle KLM /Vgl van sirkel KLM: 
                       222 )5,6()5,12( ryx =−+−  

subst (5 ; 4):   222 )5,64()5,125( r=−+−  

                                         25,62 r=  

                ∴   5,62
2

125

4

250
)5,6()5,12( 22 ===−+− yx  

 
OR/OF 
 
 
By symmetry about LM/deur simmetrie om LM: 

MK ⊥ KL   OR/OF  °= 90ˆ LKM      (radius ⊥ tangent/radius ⊥ rkl) 
∴ML is a diameter as it subtends a right angle/ML is middellyn 
ML is a diameter /ML is 'n middellyn 

91,7  or /of     
2

125
 

2

250

2

ML
===r  

Centre of circle =  midpoint of ML/Midpt van sirkel = midpt v ML 

5,12
2

25

2

205
==

+
=x              5,6

2

13

2

94
==

+
=y  

 Centre/midpt: )5,6;5,12(  
Equation of the circle KLM /Vgl van sirkel KLM: 

                    ∴   5,62
2

125

4

250
)5,6()5,12( 22 ===−+− yx  

 

 S 
 
 
 
  5,12=x  
  5,6=y  
 
 
 value 
of/waarde  
    van r2 

 
 answer in 
correct  
     form/antw in 
    korrekte vorm 

 (5) 
 

 
 S 
 
 
 value 
of/waarde  
    van r 
 
  5,12=x  
  5,6=y  
 
 answer in 
correct  
     form/antw in 
     korrekte vorm 

 (5) 
[21] 
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QUESTION/VRAAG 4 
 
  

 
 

 
 

4.1 y = 0:   3x + 8 = 0 

          x = 
3

8
−  

∴ E 





− 0 ; 

3

2
2   OR/OF   E 






− 0 ; 

3

8
  

 y-value/waarde 
 
 x-value/waarde 
 

 (2) 

4.2 

°==∴

==

71,5771,565...OÊD

3  OÊDtan DEm
 

   °=
°−°=

26,57

4571,565...EÂD
 

 3 OÊDtan =  
 
 71,565…° 
 
 26,57° 

 (3) 
4.3 

2

1

57,26tanAB

=

°=m
 

y = 
2

1
x + c      OR/OF                  y – y1 = 

2

1
(x – x1) 

5 = 
2

1
(1) + c   y – 5  = 

2

1
(x – 1) 

y = 
2

1
x + 4

2

1
    y  = 

2

1
x + 

2

9
 

 °= 57,26tanABm  

 
2

1
AB =m  

 
  subst of m and  
     (1 ; 5)into formula/ 
     subst m en (1 ; 5) in 
     formule 
  equation/vgl 

(4) 
 
  

y  

45° D 

B(1 ; 5) 

M 

A 

F 

O 
x 

E 
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4.4 Solve x – 2y + 9 = 0 and y = 3x + 8 simultaneously: 
 x – 2(3x+8) + 9 = 0 
 x – 6x –16 + 9 = 0 
     – 5x = 7 

         
5

2
1−=x  

∴ y = 3(
5

2
1− ) + 8     OR/OF   092

5

2
1 =+−− y   

    
5

4
3=y                                   

5

4
3=y

 

∴ D(
5

2
1−  ; 

5

4
3 ) 

 
OR/OF 
 
x = 2y – 9  

8)92(3 +−= yy

 

8276 +−= yy  

∴
5

4
3=y  

  

5

2
1

9)
5

4
3(2

−=

−=

x

x
 

∴ D(
5

2
1−  ; 

5

4
3 ) 

 
OR/OF 

3x + 8 = 
2

1
4

2

1
+x  

6x + 16 = x + 9 
        5x = – 7 

∴      x = 
5

2
1−  

∴ y = 3(
5

2
1− ) + 8     OR/OF    y = 

2

1
4)

5

2
1(

2

1
+−  

    
5

4
3=y                                   

5

4
3=y

 

∴ D(
5

2
1−  ; 

5

4
3 ) 

 
OR/OF 
 
 
 
 
 
 
 

 
 subst/vervang 
 
 
 
 x-value/waarde 
 
 subst/vervang 
 
 y-value/waarde 

(4) 
 
 
 
 
 
 
 subst/vervang 
 
 
 y value/waarde 
 
 subst/vervang 
 
 
 x-value/waarde 

 
 
 

(4) 
 
 equating/gelyk stel 
 
 
 
 x value/waarde 
 
 subst/vervang 
 
 
 y-value/waarde 

 
 

(4) 
 
 
 

 
 
 
 
 

 

OR/OF 
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    x – 2y = –9 ……(1) 
–6x + 2y = 16  …...(2) 
(1) + (2): 
–5x         = 7 

∴ x = –1
5

2
 

∴ –1
5

2
 – 2y = –9       OR/OF    y = 3(–1

5

2
) + 8 

                  
5

4
3=y                      

5

4
3=y  

∴ D(
5

2
1−  ; 

5

4
3 ) 

 
OR/OF 
 
 y = 3x + 8   ……….(1) 
  6y = 3x + 27  …….(2) 
(1) – (2): 
–5y  =  –19 

∴ 
5

4
3=y  

5

2
1

83
5

4
3

−=

+=

x

x
      OR/OF    

5

2
1

9)
5

4
3(2

−=

−=

x

x
 

∴ D(
5

2
1−  ; 

5

4
3 ) 

 
 
 
 
 adding/optelling 
 
 x-value/waarde 
 
 
 
 subst/vervang 
 
 y-value/waarde 

 
 

(4) 
 

 
 
 
subtracting/aftrekking 
 y-value/waarde 
 
 
 subst/vervang 
 
 x-value/waarde 

(4) 
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4.5 area DMOE = area ∆AMO – area ∆ADE 

xA = 2(0) – 9    ∴ A(–9 ; 0) 
 
area ∆AMO    area ∆ADE 

= 
2

1
. AO. OM   = 

2

1
. AE .  yD 

= 
2

1
(9)(4

2

1
)   = 

2

1
. (AO – EO). yD 

= 20,25   = 













 −

5

4
3

3

2
29

2

1
 

    = 12,03 
                                              

OR/OF 
                               area ∆ADE 

                               = 
2

1
AD.AE.sin EÂD  

                               = 
2

1
 (

5

519
).6

3

1
.sin 26,57° 

                               = 12,03 
 
∴ area DMOE = 8,22 square units/vk eenh 
 

OR/OF 
 

 
 
 
 
 

  correct method/ 
      korrekte metode 
  xA = – 9 
 
 

 
2

1
(9)(4

2

1
)  

  AE = 
3

2
29 − = 6

3

1
 

 
5

4
3=Dy  

 
OR/OF 
 
 

  AD = 
5

519
 

 AE = 6
3

1
 

 
 
  answer/antw 

(6) 
 

 
 
 
 
 

 

45° 

 

D(  ; ) 

B(1 ; 5) 

M(0 ; 4 ) 

E( ; 0) 
A(– 9 ; 0) 

F 

O 
x 

 
135° 

8 

 

26,57° 

3  

 

 

C 

G 

4  
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area DMOE = area rectangle DCOG + area ∆DMG + area ∆DEC 

                    = (1
5

2
 × 3

5

4
) + )

10

7
(

5

2
1

2

1








+ )
15

19
)(

5

4
3(

2

1
 

                    = 8,22 square units/vk eenh 
 

 
 
 
 
 
 

OR/OF 
 

area DMOE = area ∆EDO + area ∆ODM 

                    = ( ) ( )Dxy −×+× OM
2

1
EO

2

1
D  

                    = 













 ×+






 ×

5

7

2

9

5

19

3

8

2

1

 

                    = 





 +

30

189304

2

1

 

                    = 
60

493
   or/of   

60

13
8    or/of   8,22 square units/vk eenh 

 
 

 
OR/OF 

 
area DMOE = area ∆EOF  – area ∆DMF 

                    = ( ) ( )Dx−−−× )(OMOF
2

1
OFEO

2

1
 

                    = 













 ×+






 ×

5

7

2

7
8

3

8

2

1
 

                    = 





 −

30

147640

2

1

 

                    = 
60

493
   or   

60

13
8    or   8,22 square units/vk eenh 

 
 

OR/OF 
 
 
 
 
 
 
 
 

  correct method/ 
      korrekte metode  

  3
5

4
  

  1
5

2
   0,7 

     
15

19
 

  answer 
(6) 

 
 

 
  correct method/ 
      korrekte metode  

 yD = 
5

4
3or    

5

19
  

 EO = 
3

8

 
  

 –xD = 
5

7
  

 OM = 
2

1
4or    

2

9
 

  answer/antw 
(6) 

 
 
 
  correct method/ 
      korrekte metode  
 yF = 8 

 EO = 
3

8

 
  

 –xD = 
5

7
  

 FM = 3
2

1
 

  answer/antw 
(6) 
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area ∆EOM  = ( )OMEO
2

1
×  

                      = 





 ×

2

9

3

8

2

1

 
                      =  6 sq units/vk eenh 
 

ED = 
22

5

19

3

8

5

7






+






 +−   and DM = 

22

5

19

2

9

5

7






 −+








 

      = 4,005...or 
15

1019
                      = 

10

57
or 1,565..  

area ∆EDM   = ( )MD̂Esin  DMED
2

1
××  

                      = 
2

1









15

1019









10

57
sin 135° 

           

=

 
60

133
  or 2,216... 

∴area DMOE = area ∆EOM + area ∆EDM 

    =  6 + 2,216... 

  

= 
60

493
   or/of   

60

13
8    or/of   8,22 square units/eenh2 

 
 
 
 
 
  area ∆EOM 
 
 

 ED = 
15

1019
 

 DM = 
10

57
 

 
 
 
 
 
  area ∆EDM 
  correct method/ 
      korrekte metode  
 
 
  answer/antw 

 
(6) 

[19] 
 
 
 

 
 
 
 
  

 

45° 

 

D(  ; ) 

B(1 ; 5) 

M(0 ; 4 ) 

E( ; 0) 
A(– 9 ; 0) 

F 

O 
x 

 
135° 

8 

 

26,57° 

3  

 

 

C 

G 

4  
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QUESTION/VRAAG 5 
 

 
 
 
5.1 

°=

==

=

60
2

3

8

34
sin

AP

CP
PÂCsin

x

x

 

OR/OF 

34

sin

8

90sin x
=

°

 

°=

==

60
2

3

8

34
sin

x

x

  

 
  correct sine ratio/ 
     korrekte sin-verh 

 
2

3
 

 
(2) 

 
  correct sine ratio/ 
     korrekte sin-verh 

 
2

3
 

 
(2) 

5.2 C)P̂D bisectsAP (30AP̂DAP̂C °==  

4,96AD

...57,24

)
2

3
)(4)(8(248

30cos)4)(8(248

DP̂As2.AP.DP.coDPAPAD

22

22

222

=
=

−+=

°−+=

−+=

 

    °= 30AP̂D  
 
  correct subst into  
     cosine rule/  
     korrekte subst in 
     cos-reël 
 
  24,57... 
  4,96 

(4) 
 
 
 
 
 
 
 

C 

D 

A P x 
y 

4 

4  

8 
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5.3 

°=
=

°
=

°
=

=

78,23

...403,0

96,4

30sin4
sin

4,96

03sin

4

sin
AD

DP̂Asin

DP

PÂDsin

y

y

y

 

 
OR/OF 

 
 
 correct subst into  
     sine rule/  
     korrekte subst in 
     sin-reël 
 sin y subject  
 

 
 23,78° 
                              (3) 
 
 

 

°=
=

−+
=

−+=

−+=

82,23

...9148,0cos

)96,4)(8(2

4)96,4(8
cos

cos).96,4)(8(2)96,4(84

PÂsD2.AP.DP.coDPAPAD

222

222

222

y

y

y

y

 

 
 
  correct subst into  
     cosine rule/  
     korrekte subst in 
     cos-reël 
 
 cos y subject  
 
 
 23,82° 
                              (3) 
                              [9] 
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QUESTION/VRAAG 6 
 
6.1 xxxx cos)720sin()180tan()180(cos2 −°°−++°  

= ))(cossin)](tan([)cos( 2 xxxx −−−+−

 
))(cossin(

cos

sin
cos2 xx

x

x
x −






+=  

xx 22 sincos −=  
x2cos=  

 
 ( xcos− )2 or cos2x 
 tan x or –(–tan x) 
 –sin x 

  tan x = 
x

x

cos

sin
 

 xx 22 sincos −  
(5) 

6.2 )sin( βα −

 

)](90cos[ βα −−°=  
])90cos[( βα +−°=  

βαβα sin)90sin(cos)90cos( −°−−°=  
βαβα sincoscossin −=  

 
OR/OF 

)sin( βα −

 

)](90cos[ βα −−°=  
)]()90cos[( αβ −++°=  

)sin()90sin()cos()90cos( αβαβ −+°−−+°=  
)sin(coscos)sin( αβαβ −−−=  

βαβα sincoscossin −=  

rewrite as/herskryf   
  ])90cos[( βα +−°  
 expansion/   
    uitbreiding 
simpl/vereenv 

 (3) 
 
 
 rewrite as/herskryf  

)]()90cos[( αβ −++°  
 expansion/   
    uitbreiding 
simpl/vereenv 

 (3) 
6.3 x2 – y2 

= sin 2 76° – cos276° 
= –( cos276° – sin 2 76°) 
= – cos 2(76°) 
= – cos 152° 
= – (–cos 28°)                    OR/OF    = – cos (90° + 62°) 
= cos 28°                                            = – (–sin 62°) 
= cos (90° – 62°)                                = sin 62° 
= sin 62° 
 

OR/OF 
x2 – y2 

= sin 2 76° – cos276° 
= sin 76° sin 76° – cos 76° cos 76° 
= sin 76° cos 14° – cos 76° sin 14° 
= sin (76° – 14°) 
= sin 62° 
 

OR/OF 
x2 – y2 

= sin 2 76° – cos276° 
= cos2 14° – sin2 14° 
= cos 2(14°) 
= cos 28° 
= sin 62° 
 

 
 
–( cos276° – sin 2 76°) 
 recognition of cos 
    double angle 
 – cos 152° 
 
 cos 28°   

 
 

(4) 
 
 cos 14° 
 sin 14° 
 recognition of sine 
    compound angle 
 sin(76° – 14°)  

  
(4) 

 
 cos2 14° 
 sin2 14° 
 recognition of cos 
    double angle 
 cos 28° 

 (4) 
 [12] 
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QUESTION/VRAAG 7 
 
7.1 0 ≤  y  ≤ 2   or   y ∈ [0 ; 2]  critical values/ 

    kritieke waardes 
 notation/notasie 

(2) 
7.2         sin x + 1 = cos 2x 

        sin x + 1 = 1 – 2sin2 x 
2sin2x + sin x = 0 
sin x(2sin x + 1) = 0 

 
 1 – 2sin2x 
 st form/st vorm 

(2) 
7.3 sin x(2sin x + 1) = 0 

sin x = 0                                  or         sin x = –
2

1
 

x = 0° + k .360°  or                               x = 210° + k .360°  or 
 
x = 180° + k.360°                                 x = 330° + k .360°, k∈Z 
OR/OF 
x = k.180°, k∈Z 

 sin x = 0  or 

    sin x = –
2

1
 

 0° ; 180° OR/OF 
    x = k.180° 
  210° ; 330° 
 k.360°,  k ∈ Z 

(4) 
7.4 

-90 -45 45 90 135 180 225 270

-2

-1

1

2

 f

 g

 

 
 y-intercept/afsnit 
 x-intercepts/afsnitte 
 min/max points/ 
    min/maks punte 
 
 
 
 
 
 
 
 
 

(3) 
7.5 f (x) = g(x) at/by: 

x = –30° ; 0° ; 180° ; 210° 
∴f (x + 30°) = g(x + 30°) at/by: 
x = –60° ; –30° ; 150° ; 180° 
 
 

 
 –30° ; 0° ; 180° ; 210° 
 
 –60° ; –30° ;  
       150° ; 180° 

(3) 
7.6 Series will converge if/Reeks sal konvergeer as:   –1 <  r  < 1 

–1 <  2cos 2x  < 1 

–
2

1
<  cos 2x  < 

2

1
 

 
∴  30° < x < 60°   or   x ∈ (30° ; 60°) 

 –1 < r < 1 
 r = 2cos 2x 

  –
2

1
< cos 2x < 

2

1
 

 
 30° < x < 60°  

 (5) 
[19] 
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QUESTION/VRAAG 8 
 
8.1   
 

 
 
8.1.1 °96=x                                    (∠ at centre = 2∠ at circumference/ 

           ∠ by midpt = 2∠ by omtrek) 
  S  R  

(2) 

8.1.2 °=°−°=+ 8496801B̂Ĉ 22    (sum of ∠s in ∆/ som v∠e in ∆ ) 

42°B̂2 ==y                          (∠s opp = sides/∠e teenoor = sye) 

 

 S 
 

 S 
 (2) 

 
 
8.2   
 

  
 
8.2.1 °= 90F̂1                                (line from centre to midpt chord/ 

                                               lyn vanaf midpt na midpt kd) 

  S  R 

                          (2) 

8.2.2 150° CB̂A =                            (opposite ∠s of cyclic quad/ 
   tos ∠e v koordevh ) 

  S  R 
(2) 

 
  

48°

x

2

1

1

y

A 

O 

B 

C 2 

30° 

A 

B 

C D 

O 

F 
1 
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8.3   
 

 

 
 
8.3.1 (a) tangent ⊥ radius/diameter / raaklyn ⊥ radius/middellyn 

 
 R 

 (1) 

8.3.1 (b) tangents from common pt OR tangents from same pt / 
raaklyne v gemeensk pt OF raaklyne vanaf dies pt                    

 R 
                          (1) 

8.3.2             AB² + BC² = AC² 

        
222 13)7( =++ xx       (Theorem of/Stelling vanPythagoras) 

169491422 =+++ xxx  
    0120142 2 =−+ xx  
        06072 =−+ xx  
       0)12)(5( =+− xx   
         5=x     ( 12−≠x ) 

 AB² + BC² = AC²   

 
222 13)7( =++ xx  

 standard form 
 
 
 
 answer 

(4) 
[14] 

 
 
 
  

A 

E 

B 

C 

x 

13 

x + 7 
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QUESTION/VRAAG 9 
 
9.1   
 

 

 
 
9.1.1 Same base (DE) and same height (between parallel lines) 

Dieselfde basis (DE) en dieselfde hoogte (tussen ewewydige lyne) 
 same base/dies 
    basis 
    between  | | lines/ 
    tussen | | lyne 

(1) 
9.1.2 

DB

AD
 

k

k

×

×

EC
2

1

AE
2

1

 

But/Maar   area ∆DEB = area ∆DEC    
(Same base and same height/dieselfde basis en dieselfde hoogte) 

DECarea

ADEarea

DEBarea

ADEarea

∆
∆

=
∆
∆

∴

 EC

AE

DB

AD
=∴  

 S 
 
 
  S 
 
 
 
 S  
 R 
 
  S 

 
 (5) 

 
 
 
 
 
  

A 

B 

C 

D 
E 

h
1 

k
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9.2   
 

 

 
 
 
9.2.1 

AD

FD

AM

EM
=    (Line parallel one side of ∆  

                                                 OR  
       prop th; EF | | BD) 
    (Lyn ewewydig aan sy v ∆  

7

3

AM

EM
=    OF  eweredigst; EF ||BD) 

  

 
  S R 
 
 
 
 
  answer/antw 

 
(3) 

9.2.2 CM = AM         (diags of parm bisect/hoekl  parm halv) 

3

7

ME

AM

ME

CM
==

 
   (from 9.2.1/vanaf 9.2.1) 

  S R 
 
  answer/antw 

 (3) 
9.2.3 h of ∆FDC = h of ∆BDC (AD | | BC) 

7

3

)parmofsides(opp
AD

FD

.B
2

1

.FD
2

1

BDCarea

FDCarea

=

==

=
∆
∆

hC

h

  

 
OR/OF 
 

heights) (same  
7

3

AD

FD

ADCarea

FDCarea
==

∆
∆

 

 
But

 
ADCArea ∆ = BDCArea ∆ (diags of parm bisect area)

   

7

3

BDCarea

FDCarea
=

∆
∆

 

  AD | | BC 
 
  subst into area 
     form/ subst in 
     opp formule 
 
 S 
 
  answer/antw 

 (4) 
 
 
 
 

  S   R 
 
 
 S  
 
  answer/antw 

 (4) 
[16] 

 

A 

B C 

D 

M 

E 

F 

G 

(tos sye v parm =) 

(dieselfde hoogtes) 

(hoekl v parm halv opp) 
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QUESTION/VRAAG 10 
 

 
 

10.1.1 Tangent chord theorem/Raaklyn-koordstelling 
 

 R 
(1) 

10.1.2 Tangent chord theorem/Raaklyn-koordstelling 
 

 R 
  (1) 

10.1.3 Corresponding angles equal/Ooreenkomstige ∠e gelyk  R 
 (1) 

10.1.4 ∠s subtended by chord PQ   OR   ∠s in same segment 
∠e onderspan deur dieselfde koord   OF  ∠e in dieselfde segment  

 R 
 (1) 

10.1.5 alternate ∠s/verwisselende ∠e ; WT | | SP  R 
 (1) 

10.2 

RP

RT

RS

RW
=    (Line parallel one side of ∆    OR  

      prop th; WT | | SP) 

∴
RS

WR.RP
RT =

                     
      

 
 
OR/OF 
 
∆RTW | | | ∆RPS  (∠; ∠; ∠) 

RP

RT

RS

RW
=∴                           (∆RTW | | | ∆RPS) 

∴
RS

RW.RP
RT =

 

 

 S  R 
 
 

(2) 
 

 
 
 
 S  
 

 S 
 

(2) 

10.3 
32 R̂T̂y ==    (tan chord theorem/Rkl-koordst) 

13 Q̂R̂ ==y  (∠s in same segment/∠e in dieselfde 

   segment) 

 S  R 
 
 

 S  R 
 (4) 

Y 

X 

R 

W 

S 

P 

Q 

T 

1 
2 

3 
4 

1 

2 
1 

2 
3 

1 2 

1 
2 

1 
2 
3 4 

X 

R 

W 

S 

P 

T 

y 

1 
2 

3 
4 

1 

2 
1 

2 
3 

1 2 

1 
2 

1 
2 
3 4 

x 

(Lyn ewewydig aan sy v ∆    OF 
 eweredighst: WT | | SP) 
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10.4 RŜPQ̂3 =   (ext ∠ of cyc quad/buite∠ v kdvh) 

2ŴRŜP =   (corresp∠s/ooreenk ∠e ; WT | | SP) 

∴ 23 ŴQ̂ =  

OR/OF 

x=2Q̂   (∠s in same segment/∠e in dies segment) 

)(180Q̂3 yx +−°=  (∠s on straight line/∠e op reguitlyn) 

)(180Ŵ2 yx +−°=  (∠s of ∆WRT/∠e v ∆WRT ) 

∴ 23 ŴQ̂ =  

 S   R 
 
 S 

(3) 
 
 

 R 
 S 
 S 

(3) 

10.5 In ∆RTS and ∆RQP: 

y== 23 R̂R̂   (proven above/hierbo bewys) 

22 P̂Ŝ =   (∠s in same segment/∠e in dies segment) 

PQ̂RST̂R =      (3rd angle of ∆)  

∴∆RTS | | | ∆RQP (∠; ∠; ∠) 
 

 
 S 
 
 S/R 
 

 S   OR/OF 
   (∠; ∠; ∠) 

(3) 

Y 

X 

R 

W 

S 

P 

Q 

T 

1 
2 

3 
4 

1 

2 
1 

2 
3 

1 2 

1 
2 

1 
2 
3 4 

X 

R 

W 

S 

P 

T 

y 

1 
2 

3 
4 

1 

2 
1 

2 
3 

1 2 

1 
2 

1 
2 
3 4 

x 

x 

x 

y 

y 

y 

y 
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10.6 

RP

RS

RQ

RT
=    (∆RTS | | | ∆RQP) 

RQ

RW

RQ

RS

RS

RW

RQ

RS

RP

RT

RP

RS

RP

RS

RQ

RT

RP

RS

RP

RS

2

=















=















=








×=×

 

OR/OF 

RP

RS

RQ

RT
=    (∆RTS | | | ∆RQP) 

But 
RS

WR.RP
RT =                  (proven in 10.2/bewys in 10.2)

2

2

22

RP

RS

RQ

WR

         RQ.RSWR.RP

 
RP

RS

RQ.RS

WR.RP

RQ

RT

=∴

=

==∴

 

OR/OF 
 

RP

RQ

RS

RT
=                           (∆RTS | | | ∆RQP) 

RP

RT.RS
   WRand

RS

RT.RP
RQ

=

=

  (proven in 10.2/bewys in 10.2) 

RT.RP

RS

RP

RT.RS
        

RS

RT.RP
RP

RT.RS

RQ

WR

×=

=
 

2

2

RP

RS
      =  

  S 
 

 
RP

RS
× on both 

     sides 
 
 

  















RQ

RS

RP

RT
 

(3) 
 
 
 
 
 S 
 

 
RS

WR.RP
RT =  

 
 
 
 

multiplication/ 
   vermenigvuldig 
     

(3) 
 
 
 

 
 S 
 
 
 

 
RP

RT.RS
  WR =   

 

 
 
 
 
 simplification/ 
    vereenvoudiging 

 
 
 

(3) 
[20] 

 TOTAL/TOTAAL: 150 
 
 

(proven in 10.2/bewys in 10.2) 



 

 
Vraestel 6 
Okt/Nov 
Eksamen 

 



Graad 12 EindEksamen
Totaal: 150
Tyd: 3ure
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NOTE: 
• If a candidate answers a question TWICE, only mark the FIRST attempt. 
• If a candidate has crossed out an attempt of a question and not redone the question, mark the 

crossed out version. 
• Consistent accuracy applies in ALL aspects of the marking memorandum. 
• Assuming answers/values in order to solve a problem is NOT acceptable. 
NOTA: 
• As 'n kandidaat 'n vraag TWEEKEER beantwoord, merk slegs die EERSTE poging. 
• As 'n kandidaat 'n poging om die vraag te beantwoord, doodgetrek het en nie dit oorgedoen 

het nie, merk die doodgetrekte poging. 
• Volgehoue akkuraatheid word in ALLE aspekte van die nasienmemorandum toegepas. 
• Aanvaarding van antwoorde/waardes om 'n probleem op te los, is ONaanvaarbaar. 
 
QUESTION/VRAAG 1 
 
1.1 

62,157
21

3310

=

=x
 


21

3310
 

157,62 
(2) 

1.2 (131 ; 142,5 ; 151 ; 173 ; 189)  131 and/ 
    en 189 
 142,5 
 173 
 151 

 (4) 

1.3  
 
 

 

 
 
 
box/mond 
 whiskers/ 
     snor 

  
(2) 

1.4 positively skewed/positief skeef  OR/OF  skewed to the right/skeef na regs  answer/ 
    antwoord     

(1) 
1.5 σ  = 17,27 answer/ 

    antwoord  
 (2) 

1.6.1 px += 62,157   answer   
(1) 

1.6.2 σ  = 17,27

 

 answer/ 
    antwoord 

(1) 
[13] 

 
  

120 130 140 150 160 170 180 190 200

 131 189 142,5 151 173 

Answer only:  Full marks 
slegs antw:  volpunte 

Memo
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QUESTION/VRAAG 2 
 
2.1 As the temperature increases, the sales of ice-creams increase/Soos 

die temperatuur styg, neem die verkope toe. 
 

OR/OF 
As the temperature decreases, the sales of ice-creams decrease/Soos 
die temperatuur daal, neem die verkope af. 

 reason/rede 
(1) 

 
 

 reason/rede 
 (1) 

2.2 The liveable temperature cannot keep on increasing/Die leefbare 
temperatuur kan nie aanhou styg nie. 

 reason/rede 
 (1) 

2.3 a = – 460,35 
b = 30,09 

35,46009,30ˆ −= xy           OR/OF        xy 09,3035,460ˆ +−=  
 
 
 

 –460,35 
  30,09 
 equation/vgl 

(4) 

2.4 r  = 0,96  0,96 
 (1) 

2.5 There is a very strong positive relationship (correlation)/Daar is 'n 
baie sterk positiewe verband (korrelasie). 

 very strong/baie 
    sterk  

(1) 
[8] 

 
 
 
  

Answer only:  Full marks 
slegs antw:  volpunte 
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QUESTION/VRAAG 3 
 

 
 
 

3.1 

10

)513()15(

)()(PQ

22

2
12

2
12

=

−++=

−+−= yyxx

 

 use of distance 
    formula/gebruik 
    afstandformule 
 correct subst into 
    form/korrekte subst 
    in formule 
 10 

 (3) 
3.2 

3

4

6

8

)1(5

513
12

12
PQ

==

−−
−

=

−
−

=
xx

yy
m

 

 
 
 correct subst into 
    gradient formula/ 
     korrekte subst in 
     gradiëntformule 
 gradient/gradiënt 

(2) 
 
  

α 
O 

y 

x 

P(5 ; 13) 

Q(–1 ; 5) 

R 

S(7,5 ; 8) 

B 

Answer only:  Full marks 
slegs antw:  volpunte 
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3.3 Equation of  line RS/Vgl van lyn RS: 

3

4
== PQRS mm        (= gradients, | | lines/=gradiënte, | | lyne ) 

 

 

0634

2
3

4

2

2

15

3

4
8

=−−∴

−=

−=

+





=

+=

yx

xy

c

c

cmxy

         OR/OF 

 

 
3

4
=RSm  

 
 subst of S(7,5 ; 8)   
    and m into eq /subst 
    van S(7,5 ; 8) en m 
    in vgl 
 value of c /waarde 
    van c or/of  
    st form/st vorm 
 equation/vgl 

(4) 

3.4 B is the x-intercept of/is die x-afsnit van 2
3

4
−= xy  

2

3

064

2
3

4
0

=

=−

−=

x

x

x

                      

 

 
 
 
 y = 0 
 
 


2

3
=x  

(2) 

3.5 
3

4
tan =α  

      RB̂O53,13 =°=α                   (vert opp  ∠s/regoorst ∠e) 

      )13,5390(180BR̂O °+°−°=    (∠s of ∆/∠e van ∆) 
               °= 87,36  

 
3

4
tan =α  

 53,13° 
 
 
 36,87° 

 (3) 

3.6 

10

)08(
2

3

2

15

)()(BS

2
2

2
12

2
12

=

−+





 −=

−+−= yyxx

 

PQ || BS   and/en   PQ = BS 
PQBS =  parallelogram (1 pair opp sides = and ||/1 pr tos sye =en ||) 
 

OR/OF 

midpoint of/midpt van QS:  





=






 ++−

2

13
;

4

13

2

85
;

2

5.71
 

midpoint of/midpt van PB:   





=






 ++

2

13
;

4

13

2

013
;

2

5.15
 

 
 
PQBS = parallelogram (diags bisect each other/hoekl halv mekaar) 
 
 

OR/OF 

 
 
 correct subst into 
    form/korrekte subst 
    in formule 
 BS = 10 
 BS = PQ 
 reason/rede 

(4) 
 

 





 ++−

2

85
;

2

5.71
 

 





 ++

2

013
;

2

5.15
 

  







2

13
;

4

13
 

 reason/rede 
(4) 

 
 

0634

2
3

4

2

15

3

4
8

)( 11

=−−∴

−=







 −=−

−=−

yx

xy

xy

xxmyy

 

2

3

064

06)0(34

=

=−
=−−

x

x

x

 
OR/OF 
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2
5,2

5

1,51

05
QB −=

−
=

−−
−

=m  

2
5,2

5

7,55

813
PS −=

−
=

−
−

=m  

PS | | QB  
PSQB

∴

= mm
 

       PQ || BS    
PQBS = parallelogram  (both pairs opp sides ||/beide pr tos sye ||) 
 

OR/OF 

10

)08(
2

3

2

15

)()(BS

2
2

2
12

2
12

=

−+





 −=

−+−= yyxx

      ∴ PQ = BS 

59,5or   
2

55
)5()5,2()05()5,11(

)()(QB

2222

2
12

2
12

=+=−+−−=

−+−= yyxx

 

59,5or   
2

125
)5()5,2()813()5,75(PS 2222 =+=−+−=

   QB = PS

 
PQBS = parallelogram  (both pairs opp sides =/ beide pr tos sye =) 

 QBm  
 

 PSm  

 
 
 PS | | QB  
 

 reason/rede 
(4) 

 
 
 

 correct subst into 
    form/korrekte subst 
    in formule 
 PQ = 10 
 
 
 
 
 
 
 QB = PS 
 
 reason/rede 

(4) 
[18] 
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QUESTION/VRAAG 4 
 

 
 
 
 

4.1.1 Radius = 22 )24()12( −++  

        r  =  13  
Equation of circle/vgl van sirkel: 

13)4()2( 22 =−+− yx  
 

OR/OF 
 

13

)42()21(

)4()2(

2

222

222

=

=−+−−

=−+−

r

r

ryx

 

∴ 13)4()2( 22 =−+− yx  

 22 )24()12( −++  

or/of 13  

 22 )4()2( −+− yx  
13                          

(3) 
 
 
 22 )4()2( −+− yx  

 22 )42()21( −+−−  
 
13     

                     (3) 

4.1.2 
 

At/by D:  

5

41

2
2

1

=
=+−

=
+−

D

D

D

x

x

x

          and/en       

6

82

4
2

2

=
=+

=
+

D

D

D

y

y

y

 

D(5 ; 6) 
 

OR/OF 
 
By inspection/deur inspeksie:  D(5 ; 6) 

 
 
 
 
 
 x – value/waarde 
 y - value/waarde 

(2) 
 
 x - value/waarde 
 y - value/waarde 

 (2) 
 

E 

B 

D 

A 

C(–1 ; 2) 

M(2 ; 4) 

O 

y 

x 
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4.1.3 

3

2

12

24
MC =

+
−

=m  

1MCAB −=× mm         (Tangent ⊥ radius/raaklyn ⊥ radius) 

2

3
AB −=m  

2

1

2

3

2

1

2

3

)1(
2

3
2)1(

2

3
2

)( 11

+−=+−=

+−−=+−=−

+=−=−

xyxy

cxy

cmxyxxmyy OR/OF

 


3

2

12

24
MC =

+
−

=m  

 1MCAB −=× mm  


2

3
AB −=m  

 
 
subst m and  (–1 ; 2)  
   into eq /subst m en 
  (–1 ; 2) in vgl 
 eq in standard form/ 
    vgl in st vorm 

(5) 
4.1.4 At/by E:  

13)4()20( 22 =−+− y  
9)4( 2 =−y  

34 ±=−y  
1or    7 == yy  

E(0 ; 7) 
 
 

OR/OF 
 
At/by E:  

13)4()20( 22 =−+− y  
131684 2 =+−+ yy  

0782 =+− yy  
0)1)(7( =−− yy  

1or    7 == yy  
E(0 ; 7) 

 
 x = 0 
 

 simplification/ 
    vereenvoudiging 
 

 y - values/waardes 
 E(0 ; 7) 

(4) 
 
 
 
 
 x = 0 
 

 
 simplification/ 
    vereenvoudiging 
 

 y - values/waardes 
 E(0 ; 7) 

(4) 
4.1.5 

2

3
02

74
12

12
EM

−=

−
−

=

−
−

=
xx

yy
m

 

2

3
AB −=m

 
∴EM | | AB         ( ABEM mm = ) 

 
 
 
 
 

 
2

3
EM −=m  

 
 
 reason/rede 

(2) 
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4.2 The centres of the circles are / Die middelpunte van die sirkels is  

 P(–2 ; 4) and / en Q(5 ; –1) 
 

222 ))1(4()52(QP −−+−−=   
  

QP  = 74  ≈ 8,60 units 
 
 

35PM +=+ rr   
             = 8 
∴ PM rr +  <  QP 
∴The two circles do not intersect/Die twee sirkels sny nie 
 

 both centres/albei 
   Midpte 
 QP 
 correct subst into 
    form/korrekte subst 
    in formule 
  distance between 
     2 centres/afstand 
     tussen 2 midpte 
 
 
 PM rr +  <  QP  
 

(6) 
[22] 
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QUESTION/VRAAG 5 
 
5.1 x² + y² 

=(3 sin θ)² + (3 cos θ)² 
=9 sin² θ + 9 cos² θ 
=9(sin² θ + cos² θ) 
=9(1) 
=9 

 
 
  simpl/vereenv 
  CF/GF = 9 
 
  answer/antw 

 (3) 
5.2 )90sin().180cos()sin().540sin( xxxx +°−°−−−°  

)90sin().180cos()sin().180sin( xxxx +°−°−−−°  
))(coscos()sin)((sin xxxx −−−=  

xx 22 cossin +−=  
x2cos=  

 

 =−° )540sin( x sin x 
 =− )sin( x − sin x 
 =−° )180cos( x −
cos x 
 =+° )90sin( x cos x 

 xx 22 cossin +−  
  cos 2x 

 (6) 
5.3.1 

1

1

sin

2

222

22

22

=

+
=

+

+
=

=

+=

x

p

p

px

p

px

p
OT

y

pxOT

Tα

 

            

1−=x  
 

OR/OF 
 
x² + y² = r² 

x² + p² = ( )2
21 p+  

1

1

1
2

222

−=
=

+=+

x

x

ppx

 

 22 pxOT +=  

 
OT

yT=αsin  

     
 
 
 
 
  12 =x  
 

 
 (3) 

 
 
 x² + y² = r² 
 
 subst 
     
  12 =x  
 
 

 (3) 
5.3.2 )180(cos α+°

 

αcos−=  















+

−
−=

21

1

p
 

21

1

p+
=  

 
 – cos α 
 
 
 
 
 
  answer/antw 

 (2) 

(P lies in 3rd quadrant) 

(P lies in 3rd quadrant) 
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5.3.3 α2cos

 

αα 22 sincos −=  
2

2

2

2 11

1














+
−















+

−
=

p

p

p
 

2

2

2 11

1

p

p

p +
−

+
=

 

2

2

1

1

p

p

+
−

=
 

 
OR/OF    

 
α2cos

 

α2sin21−=              
2

21
21















+
−=

p

p
  

 









+

−=
2

2

1
21

p

p
 

2

2

1

2
1

p

p

+
−=  

2

22

1

21

p

pp

+
−+

=  

2

2

1

1

p

p

+
−

=  

 
OR/OF    

α2cos

 

1cos2 2 −= α  

1
1

1
2

2

2
−















+

−
=

p
 

1
1

1
2

2
−








+

=
p

 

1
1

2
2

−
+

=
p

 

2

2

1

12

p

p

+
−−

=
 

2

2

1

1

p

p

+
−

=
 

 
 expansion/ 
    uitbreiding 
 
 
 
 squaring each 
        term/kwadreer 
        elke term 

 (3) 
 
 
 
 
 
 

 expansion/ 
    uitbreiding 
 
 
 
 
squaring/kwadrering 
 
 
 
 writing as single   
    fraction/skryf as 
    enkelterm 

 
(3) 

 
 
 

 
 
 expansion/ 
    uitbreiding 
 
 
 
squaring/kwadrering 
 
 
 
 writing as single   
    fraction/skryf as 
    enkelterm 

 
(3) 
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5.4.1 The identity is undefined for/die identiteit is ongedefinieerd as: 

2sin2 x = 0 
∴ sin x = 0:   x = 0° ; 180°     
 or/of   
 tan x = ∞:    x = 90° 
∴ x =  0° ;  90° ; 180°  

 x = 0°  
 x = 90°  
 x = 180°   

 
(3) 

5.4.2 
x

xx
2sin2

2sintan2
LHS/LK

−
=

 

                
x

xx
x

x

2sin2

cossin2
cos

sin
2 −








=  

               
xx

xxx
2

2

sin2

1

cos

cossin2sin2
×







 −
=  

               
xx

xx
2

2

sin2

1

cos

)cos1(sin2
×

−
=  

              
xx

xx
2

2

sin2

1

cos

)(sinsin2
×=  

              
x

x

cos

sin
=  

              xtan=  
              RHS/RK=  

OR/OF 

x

xx
2sin2

2sintan2
LHS/LK

−
=

 

               
x

x

x

xx
x

x

cos

cos

sin2

cossin2
cos

sin
2

2
×

−







=  

               
xx

xxx

cossin2

cossin2sin2
2

2−
=  

               
xx

xx

cossin2

)cos1(sin2
2

2−
=

 

              xx

xx

cossin2

sin.sin2
2

2

=  

              
x

x

cos

sin
=  

              xtan=  
              RHS/RK=  

 
 


x

x

cos

sin
 

 2sinx.cosx 
 
 simplify numerator/ 
    vereenv teller 
 
 factorising/fakt 
 
 1 – cos2 x = sin2 x  
 
  simplify to/vereenv 

    na  
x

x

cos

sin
  

 
(6) 

 
 
 


x

x

cos

sin
 

 2sinx.cosx 
 
 simpl/vereenv 
 

 
 factorising/fakt 
 
 1 – cos2 x = sin2 x  
 
 simplify to /vereenv 

    na  
x

x

cos

sin
   

(6) 
[26] 
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QUESTION/VRAAG 6 
 
6.1   
 
 

 
 
 
6.1.1 In ∆TAK: 

x

x

sin2

sin.KTAK

AT̂Ksin
KT

AK

=
=

=

 
 

OR/OF 
 

KT

TÂKsin 

AK

AT̂Ksin 
=  

   AK

sin 

2

90sin x
=



 

         xsin2AK =  
 
 

 
 correct trig ratio/ 
    korrekte trigverh. 
 
 
answer/antw 

 (2) 
 
 

 
 correct subst into  
    sine rule/korrekte 
    subst in sin-reël 
 

answer/antw 
 (2) 

 
 
 

 
  

T 

K F 

A 

2 

x 

90° + x 

2x 
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6.1.2 In ∆AKF: 

xx 2sin

AK

)sin(90

KF
KF̂sinA

AK

FÂsinK

KF

=
+°

=
 

1
cos.sin2

cos.sin2
2sin

)90sin(.AK
KF

=

=

+°
=

xx

xx
x

x

 
OR/OF 

 
In ∆AKF: 

xx 2sin

AK

)sin(90

KF
KF̂sinA

AK

FÂsinK

KF

=
+°

=

 

1
cos.sin2

cos.
cos

sin
.cos2

cos.sin2

cos.tan.AT
2sin

)90sin(.AK
KF

=

=

=

+°
=

xx

x
x

x
x

xx

xx
x

x

 

 

 
 
 using sine rule/ 
    gebruik sin-reël 
 correct subst into  
    sine rule/korrekte 
    subst in sin-reël  
 sin(90° +x) = cos x 
 
  2sinx.cosx 
  1 

(5) 
 
 
 

 
 using sine rule/ 
    gebruik sin-reël 
 correct subst into  
    sine rule/korrekte 
    subst in sin-reël  
 
 
 sin(90° +x) = cos x 
  2sinx.cosx 
 
 
 
  1 

(5) 
 
  

x

x

cos2AT
2

AT
cos

=∴

=
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6.2   
 
 
 
 
 
 

6.2.1 In ∆BOC: 
BC² = BO² + CO² – 2.BO. CO .cos x  
15² = 10² + 10² – 2(10)(10). cos x  
200 cos x = – 25 
cos x = – 0,125 

°=
°−°=

18,97

82,82180x
 

 
OR/OF 

 
Draw a line OD⊥ BC: 
BD = DC             (line from centre ⊥ on chord) 
∆OBD ≡ ∆OCD  (90°; h; s) 

sin 
2

x
 = 

10

5,7
 

      
2

x
 = 48,59° 

 
∴    x  = 97,18° 

 
 using cosine rule/ 
    gebruik cos-reël 
correct subst/  
   korrekte subst  
 cos x = – 0,125 
 
 °18,97  

 (4) 
 
 

 
 
 S/R 
correct ratio/ 
   korrekte verh 
 value of/waarde 

   van  
2

x
 

 °18,97  
 (4) 

 
  

x 

C 

O 

 15 

B 

10 

15 

A 
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6.2.2 °= 59,48CÂB       (∠ at centre=2×∠at circ/∠ by midpt=2×∠omt) 

 °== 59,48CÂBCB̂A   (∠'s opp equal sides/∠e teenoor = sye) 

∴ °= 82,82BĈA            (sum of ∠s of ∆/som van ∠e van ∆) 
 

OR/OF 

°=

°−°=

∠∠=

82,82

)]18,97(2360[
2

1

circle)at   × 2 = centreat   (BÔA
2

1
BĈA

 
 

OR/OF 
 

)18,97180(
2

1
BĈO °−°=

   

(∠'s opp equal sides; sum of ∠s of ∆)

 
          = 41,41° 
 
 
 
 
 
 
 
 
 

°=
°=

82,82

)41,41(2BĈA  

 S 

 S 

82,82° 
(3) 

 
 
 

 S 

 

 S 

82,82° 
(3) 

 
 
 

 S 

 

 

 

 

 

 

 

 S 

82,82° 
(3) 

6.2.3 Area/Oppervlakte ∆ABC 

2cm62,111

)82,82)(sin15)(15(
2

1

BĈAsin(BC)(AC)
2

1

=

°=

=

 

 

 
 
 
 
correct subst into 
   area rule/korrekte 
  subst in opp-reël 
 111,62 2cm  

(2) 
[16] 

 
  

x 

x y 

y 

y 
y 

(∠ by midpt=2×∠omt) 

(∠e teenoor = sye; som van ∠e van ∆)  
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QUESTION/VRAAG 7 
 
 

 
 
7.1 MB  = 10 cm  answer/antw 

(1) 

7.2 line from centre to midpoint of chord is perpendicular to chord/lyn 
vanaf midpt na midpt van koord is loodreg op koord  
 

OR/OF 
line from centre bisects chord/lyn vanaf midpt halveer koord 

 answer/antw 
 (1) 

 
 

 answer/antw 
 (1) 

7.3 

xx
x

x

5OP22
2

5OP
2

5

OM

MP

=+

=
+

=

 

2

3
OP

x
=

 
 

OR/OF 
 

2

3
OP

2

3

OM

OP

x
=

=

 

 

 
2

5OP
=

+
x

x
 

 

 
2

3
OP

x
=  

(2) 
 
 

 
2

3

OM

OP
=  

 
2

3
OP

x
=  

(2) 

 
  

x 

A 

B 

M 

O• 

P 
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7.4 OM² + MB² = OB² 

80  or54or      94,8

80

4005

94004

2

3
10

2

2

22

2
22

=

=

=

=+







=+

x

x

x

xx

x
x

 

 
 subst into/subst  
    Pythagoras 
 
 22 94004 xx =+  
 
 
 
 answer/antw 

 (3) 
[7] 
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QUESTION/VRAAG 8 

 
8.1.1 

°== 55Ô 
2

1
 D̂ 1   (∠ at centre=2×∠at circ/∠ by midpt=2×∠by omt) 

 

S R 
(2) 

8.1.2 
°== 55Ô

2

1
Â 1   (∠ at centre=2×∠at circ/∠ by midpt=2×∠by omt) 

 
OR/OF 

 

°== 55D̂Â      (∠s in same segment/∠e in dieselfde segment) 

 

S R 
(2) 

 
 
 
S R 

(2) 
8.1.3 D̂B̂1 = = 55°    (alternate ∠s/verwiss∠e; AB | | DC) 

ÂB̂Ê 12 +=    (ext∠ of∆ = sum of opp∠s/buite∠ v∆=som v tos∠e) 
      = 55° + 55° 

°= 110Ê 2  

S R 
 

R 
 

 
 answer/antw 

(4) 
8.2 °== 110ÔÊ 12                              (proven in/bewys in 8.1.3) 

BEOC is a cyclic quadrilateral      (equal ∠s subtended by line/ 
             gelyke ∠e onderspan deur lyn) 

S 
 

R 
 (2) 

 [10] 
 
  

 

 A 

B 

D 

E 

O 

C 

1 2 
3 

1 
2 3 

1 

110° 

1 

2 

3 
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QUESTION/VRAAG 9 
 
9.1 the interior opposite angle/die teenoorstaande binnehoek.   answer/antw 

(1) 

 
9.2   

 
 

 
 
 
 

 Construction:  Draw diameter CT and join CV.   
 Konstruksie:  Trek middellyn CT en verbind CV.   

 
 

=+ 21 V̂V̂ 90°  ∠ in semi-circle/∠ in halfsirkel   S  R 

x−°= 90T̂2  
Tangent ⊥ diameter/radius/raaklyn ⊥ 
middellyn/radius  

 R 

∴ =Ĉ  x   
Sum of the angles of triangle/Som van die 
hoeke van 'n driehoek  S 

∴ x=Ŝ  ∠'s same segment/∠e in dieselfde segment    R 

∴ ŜRT̂V =   
(5) 

 
 
 
 
 
 
  

C 

V 

S 

O 

T P R 
1 

2 

1 
2 

x 
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9.3 

 
 

  

 
9.3.1 Equal chords subtend equal ∠s/Gelyke koorde onderspan gelyke ∠e 

 
 R 

(1) 

9.3.2 30°Ŵ4 =          (tan chord theorem/rkl-koordst) 

30°Ŵ1 =  

 answer/antw 
 reason/rede 

 answer/antw 
 (3) 

9.3.3(a) 0°5ŴR̂ 24 ==        (tan chord theorem/rkl-koordst) 

232 ŴR̂Ŝ +=           (ext∠ of ∆/buite ∠ v ∆) 

∴ 0°8Ŝ2 =               
 

OR/OF 
 

0°3R̂R̂ 32 ==          (= chords subtend =∠s /= kde onderspan=∠e) 

0°5ŴR̂ 24 ==         (tan chord theorem/rkl-koordst) 

∴ 0°8Ŝ2 =               

 S R 
 
 
 S  

(3) 
 
 
 

 S R 
 
 
 S  

(3) 
  

2 

1 

P 

R 

Q 

V T 

W 

S 

Z 

1 2 

1 

1 

2 
3 4 

2 
3 

4 
30° 

50° 
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9.3.3(b) 0°8ŜT̂ 22 ==           (ext ∠ of cyclic quad/buite∠ van koordevh) 

24 T̂ŴV =+           (ext∠ of ∆/buite∠ van ∆) 

     ∴ 0°5V̂ =  

  S  R 
 
  S  
  S 

(4) 
9.3.4 In ∆RVW and/en ∆RWS: 

     
  
 
 

0°3R̂R̂ 32 ==           (proven/bewys in 9.3.1) 

   0°5ŴV̂ 2 ==            (proven/bewys in 9.3.3) 

1ŜRŴV =              )in   3rd( ∆∠  

∴∆RVW | | | ∆RWS                      (∠∠∠) 
 
 

∴
WR

RS

RV

WR
=

       

RWS) | | |RVW( ∆∆  

∴ RS.RVWR 2 =  

 using the  
    correct ∆s/ 
   gebruik  
   korrekte ∆e 
 
 S 
 

 S 
 

 R
)in   3rd( ∆∠ or 

    ) (∠∠∠  
 
 S 
 

(5) 
[22] 
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QUESTION/VRAAG 10 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
   

 
 
 

 
10.1.1 corresponding ∠s/ooreenkomstige∠e; PN | | RT

    
  answer/antw 

(1) 
10.1.2 ∠; ∠; ∠  OR/OF   ∠; ∠   answer/antw 

 (1) 
10.2 

RT

PN

RM

PM
=       ( ΔRTM|||ΔPNM ) 

       

3

1
3PN

PN

=

=
   

 
 S 
 
  S 
 
 

(2) 
10.3 

3

1

RM

PM
=      

3

2

RM

RP
=∴  

 
RN² – PN² = (RM² + NM²) – (PM² + NM²)      (Pyth) 
                  = RM² – PM² 

                  = 
22

RP
2

1
RP

2

3






−






  

                  = 22 RP
4

1
RP

4

9
−

 
                  = 2RP² 
 

OR/OF 
 
 

 
 Use of Pyth. for 
    RN2 and PN2 

 RM = RP
2

3
 

 RP
2

1
PM =  

 2RP
4

9
 & 2RP

4

1
 

(4) 
 
 

T 

N 

R P M 

1 

1 
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 RN2 – PN2 = (RM2 + NM2)  – (PM2 + NM2)     (Pyth) 

                  = RM2 – PM2 
                  = (3PM)2 – PM2 
                  = 8PM2 
                  = 2(2PM)2 
                  = 2RP2  
 

OR/OF 
 
RN2 – PN2 = (RM2 + NM2)  – (PM2 + NM2)     (Pyth) 
                  = RM2 – PM2 
                  =  (RP + PM)2 – PM2 
                  =  RP2 + 2RP.PM + PM2 – PM2 

                  =  RP2 + 2RP.
 

RP
2

1
 

                  =  2RP2 

 

 Use of Pyth. for 
    RN2 and PN2 
RM = RP + PM 
 (3PM)2 – PM2 
 RP = 2PM 

(4) 
 
 
 

 Use of Pyth. for 
    RN2 and PN2 
RM = RP + PM 
 expansion/ 
    uitbreiding 

 RP
2

1
PM =

 
 

(4) 
[8] 
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QUESTION/VRAAG 1 
 

Fat/Vet (in g) 9 14 25 8 12 31 28 14 29 20 
Energy/Energie 

(in kJ) 1 100 1 300 2 100 300 1 200 2 400 2 200 1 400 2 600 1 600 

 
1.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.2.2 

 
 

1.1 
no marks: 
0 – 2 points 
correctly 
 
plotting  
  3 – 5 points 
  correctly 
 
plotting  
   6 – 9points 
   correctly 
 
plotting 
all 10 points       
correctly 
 
geen punte: 
0 – 2 punte 
korrek 
 
  stip 3 – 5 
    pte korrek 
 
stip 6 –9 
     pte korrek 
 
 stip al 
10 pte korrek 
 

(3) 
 
 
1.2.2 
 y – int 
close to 
 (0 ; 150) 
 one pt  
     close to  
   (25 ; 2100) 
    or  
   (20 ; 1700) 

(2) 
  

0
100
200
300
400
500
600
700
800
900

1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800

0 5 10 15 20 25 30 35

E
ne

rg
y/

E
ne

rg
ie

 (i
n 

kJ
) 

Fat/Vet (in g) 

Scatter plot/Spreidiagram 

• 

• 

Memo
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1.2.1 ŷ = 154,60 + 77,13(18) 

    = 1 542,94 ≈ 1 500 kJ 
 subst 
 answ rounded  
    off correctly/ 
    antw korrek 
    afgerond  

(2) 
1.3 (8 ; 300)  answ/antw 

 (1) 
1.4 r = 0,9520... ≈ 0,95  answ/antw 

(2) 
1.5 very strong positive relationship/ 

baie sterk positiewe verband 
 strong/ sterk 

(1) 
 [11] 
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QUESTION/VRAAG 2 
 

Sum of the values on  
uppermost faces/ 

Som van die waardes op 
boonste vlakke   

Frequency/ 
Frekwensie 

2 0 

3 3 

4 2 

5 4 

6 4 

7 8 

8 3 

9 2 

10 2 

11 1 

12 1 
 
 
 
2.1 mean/gemiddelde = 

30
202

30
)1(12...)2(4)3(3)0(2

=
+++  

                             = 6,73 

202 
 
 answ/antw 

(2) 
2.2 

median/mediaan    = 
2

77
2

TT 1615 +
=

+ = 7 

              

 answ/antw 
(2) 

2.3 SD/SA = 2,264... ≈ 2,26  answ/antw 
(2) 

2.4    (6,73 – 2,26 ; 6,73 + 2,26) 
= (4,47 ; 8,99) 
 
∴4 + 4 + 8 + 3 = 19 times/keer 

 
lower boundary 
upper boundary 
 answ/antw  

(3) 
[9] 

 
  



Mathematics/P2/Wiskunde/V2 6 DBE/November 2015 
 NSC/NSS – Memorandum 

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

 
 
QUESTION/VRAAG 3 
 

 
 
3.1 PQm = tan 45° 

        = 1 
  m = tan 45° 
  answ/antw 

(2) 
3.2 MN | | QP  [midpt theorem/midpt-stelling] 

∴ 1MN =m  
∴ )( 11 xxmyy −=−  
∴ y – 1 = 1(x – 7) 
∴       y = x – 6 
 
OR/OF 
 
MN | | PQ  [midpt theorem/midpt-stelling] 
∴ 1MN =m  
∴ y = mx + c 
∴ 1 = 1(7) + c 
  –6  = c 
∴       y = x – 6 

 S OR R  
 MNm  
 subst m and/en 
   N(7 ; 1) 
 equation/vgl 

 (4) 
 
 

 S OR R  
 MNm  
 
 subst m and/en 
   N(7 ; 1) 

 equation/vgl 
 (4) 

3.3 MN = 
2
1 PQ  [midpoint theorem/midp stelling] 

∴ MN = 
2

27  ≈ 4,95 

 S 
 
 
 answ/antw 
(2) 

  

y 

x 

P 

Q(–2 ; –3) 

T 

M 
R 

S 

N(7 ; 1) 

45° 

(a ; b) 
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3.5 QN = NS  [diag of ||m/hoekl van ||m] 

2
2 Sx+−

= 7       and/en    2
3 Sy+−

= 1 
∴ Sx = 16                   ∴ Sy =5 
OR/OF 
QN = NS  [diag of ||m/hoekl van ||m] 
∴ by inspection/deur inspeksie:   
     S(16 ; 5)       

 
 method/metode 
 x-value/waarde 
 y-value/waarde 

 (3) 
 
 method/metode 
 x-value/waarde 
 y-value/waarde 
     (3) 

3.6 Equation of/Vgl van PQ:  y = x + c 
                            –3 = –2 + c 
                   y = x – 1               ∴a = b + 1    .....(1) 
From distance formula/Van afstandsformule: 

22

1212

))3(())2((27

)()(PQ 22

−−+−−=

−+−=

ba

yyxx
 

∴ 22 )3()2(98 +++= ba       .....(2) 
Subst (1) into (2): 

 

4060
801220

969698
)3()21(98

2

2

22

22

−+=

−+=

+++++=

++++=

bb
bb

bbbb
bb

 

∴0 = (b + 10)(b – 4) 
∴ b = 4    (since b > 0) 
Subst b = 4 into (1): 
∴a = 4 + 1 = 5 
∴ P(5 ; 4) 
 
OR/OF 
Equation of/Vgl van PQ:  y = x + c 
                            –3 = –2 + c 
                   y = x – 1               ∴a = b + 1    .....(1) 
From distance formula/Van afstandsformule: 

22 ))3(())2((27 −−+−−= ba  
∴ 22 )3()2(98 +++= ba       .....(2) 
Subst (1) into (2): 

 

b
b
b

b
bb

=−±
+=±
+=

+=

++++=

37
37

)3(49
)3(298

)3()21(98

2

2

22

 

∴ b = 4  (since b > 0) 
Subst b = 4 into (1): 
∴a = 4 + 1 = 5 
∴ P(5 ; 4) 

 
 
 eq of/vgl van PQ 
 
 
 
 subst Q & 7 2  
    into/in 
    distance formula/ 
    afstandsformule 
 
 subst eq of/vgl v. 
    PQ 
 st form/st vorm 
 

 value of/waarde  
    van b 
 value of/waarde  
    van a 

(6) 
 
 

 eq of/vgl van PQ 
 
 subst Q & 7 2  
    into/in  distance 
    formula/ 
    afstandsformule 
 subst eq of/vgl v. 
    PQ 
 simplification/ 
    vereenvoudig 
 value of/waarde  
    van b 
 value of/waarde  
    van a 

(6) 
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 OR/OF 

 
Equation of/Vgl van PQ:  y = x + c 
                            –3 = –2 + c 
                   y = x – 1               ∴a = b + 1    .....(1) 
From distance formula/Van afstandsformule: 

22 ))3(())2((27 −−+−−= ba  

2

22

)2a(2

)31a()2a(98

+=

+−++=
    

∴ a + 2 = 7   (since/aangesien a > 0) 
∴ a = 5 
Subst a = 4 into (1): 
∴b = 5 – 1 = 4 
∴ P(5 ; 4) 
 
 
 
 
OR/OF 
 
 
 
 
 
 
 
 
 
a = 2− + 545cos27 =  
b = 3− + 445sin27 =  
 
 

 
 
 

 eq of/vgl van PQ 
 
 subst Q & 7 2  
    into/in  distance 
    formula/ 
    afstandsformule 
 subst eq of/vgl v. 
    PQ 
 simplification/ 
    vereenvoudig 
 value of/waarde  
    van a 
 value of/waarde  
    van b 

(6) 
 
 
 
 

 
 
 
 
 
 
 

 
 

(6) 
 [17] 

  

45cos27  

45sin27  
27  

45  

) ; ( ba  

)3 ; 2( −−  
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QUESTION/VRAAG 4 
 

 
 
4.1 

2

2

222

222

41
1625
)26()50(
)2()5(

r
r
r
ryx

=

=+

=−+−

=−+−

 

∴ =−+− 22 )2()5( yx  41 
 
OR/OF 

41

1625

)26()50(PQ 22

=

+=

−+−=

r

 

∴ =−+− 22 )2()5( yx  41 

 subst (5 ; 2)  
    into circle 
    eq/in sirkelvgl 
 value of/waarde 
    van r2 

 equation/vgl 
(3) 

 
 subst (5 ; 2) & 
    (0 ; 6) into dist.  
    form/in afst. form 
 value of/waarde  
    van r 
 equation/vgl 

(3) 
4.2 =−+− 22 )2()50( y  41 

    

0)2)(6(
0124
414425
41)2(25

2

2

2

=+−
=−−

=+−+

=−+

yy
yy
yy

y

 

 2/6 −=≠ yofory  
∴ S(0 ; –2) or y = –2 
 
 

 x = 0 
 
 
 
 st form/st. vorm 
 
 
 answ/antw 
   (neg value) 

(3) 
 

x 
B 

A 

Q(5 ; 2) 

θ 

P(0 ; 6) 

S 

R 

α 

y 

O 



Mathematics/P2/Wiskunde/V2 10 DBE/November 2015 
 NSC/NSS – Memorandum 

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

OR/OF 
 

=−+− 22 )2()50( y  41 

         

42
42

16)2(
41)2(25

2

2

±=
±=−

=−

=−+

y
y

y
y

 

  2/or6 −=≠ yofy  
∴ S(0 ; –2)  
 
 
OR/OF 
 
Draw/Trek QT ⊥ PS 
PT = TS   [line from centre ⊥ to chord/ 
                  lyn van midpt ⊥ koord] 
PT = 426QP =−=− yy  

4SQ =− yy  
242S −=−=y  

∴ S(0 ; –2)  

 
 

 
 x = 0 
 
 square form/   
    kwadraatvorm 
 
 
 
 answ/antw 
   (neg value) 
 

(3) 
 

 
 
 
 
 
 
 
 
 
 x = 0 
  y = –2  

(3) 
4.3 

5
4

50
26

PQ

−=

−
−

=m
 

1APBPQ −=× mm  [tan/raakl ⊥ radius] 

∴ 
4
5

APB =m  

∴y = x
4
5  + 6 

 subst (0 ; 6) & 
    (5 ; 2) into grad 
    form/in grad. 
    formule 
 PQm   
 
 APBm  
 
  equation/vgl 

(4) 
4.4 tan α = 

4
5  

∴ α  = 51,34° 
 
OR/OF 
 
B(4,8 ; 0) 

∴ tan α = 
8,4

6  

∴ α  = 51,34° 

 tan α= APBm  
 
 answ/antw 

(2) 
 

 
 

 tan α = 
8,4

6  

 answ/antw 
(2) 

  

P(0 ; 6) 

S 

Q(5 ; 2) 
4 

4 

T 
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4.5 θ  = SP̂B                    [tan-chord th/raakl-koordst.] 

    = 90° – α               [∠ sum in ∆/∠ som van ∆] 
    = 90° – 51,34°  
    = 38,66° 
 
OR/OF 
 
PS = 8 
PQ = SQ = 41  

°=

=

+=

−+=

77,32SQ̂P
82
18SQ̂cosP

SQ̂2.41.cosP-414164

SQ̂sP2.PQ.SQ.coSQPQPS 222

 

θ = SQ̂P
2
1   [∠ at centre = 2 × ∠ circumf] 

   = 38,66° 
 

 S  R 
 90° – α 
 
 answ/antw 

 (4) 
 
 
 

 

 correct subst into 

   cosine rule 

 

  °= 77,32SQ̂P  

 R 
 answ/antw 

(4) 

4.6 Area ∆PQS = 
2
1 PS ×height/hoogte 

                    = 
2
1 (8)(5) 

                    = 20 sq units/vk eenh 
 
OR/OF 

SQ̂P  = 2 × 38,66°        [∠at centre = 2×∠ at circum/ 
                                       midpts∠=2omtreks∠] 
          = 77,32°   

Area ∆PQS = 
2
1 PQ.QS.sin SQ̂P  

                   =  °32,77sin.41.41.
2
1  

         
                   = 20 sq units/vk eenh 

  area formula/e: 
     ∆PQS 
 PS = 8     
 ⊥h = 5 
 answ/antw 

(4) 
 
 
  size of/grootte v 
     SQ̂P  
 area rule/reël:  
    ∆PQS   
 subst correctly/ 
    subst korrek 
 answ/antw 

(4) 
[20] 

 
  



Mathematics/P2/Wiskunde/V2 12 DBE/November 2015 
 NSC/NSS – Memorandum 

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

 
QUESTION/VRAAG 5 
 
5.1.1 sin 203°  

= – sin 23° 
= – k  

 reduction/ 
    reduksie 
 answ ito/antw  
    itv k 

(2) 
5.1.2 

k

k

−=°

−=
°−=°

123cos

1
23sin123cos 22

 

 
OR/OF 

 

kx

kx

kx

−=

−=

=+

1

1

1)(
2

22

 

kk
−=

−
=° 1

1
123cos

 
 

identity/identiteit 
 cos2 23° ito/itv k 
 
 answ/antw 

 (3) 
 
 
 
 
 
 kx −=12  
 
 x ito/itv k 
 
 answ/antw 

 (3) 
5.1.3 tan (–23°) = – tan 23° 

      = 
°
°

−
23cos
23sin  

      = – 
k

k
k

k
−

−=
− 11  

 
OR/OF

  
tan (–23°) = – tan 23° 

      = – 
k

k
k

k
−

−=
− 11

 

 
 

 reduction/ 
    reduksie  
 answ ito/antw  
    itv k 

(2) 
 
 
 
 reduction/ 
    reduksie  
 answ ito/antw  
    itv k 

(2) 
5.2 
 

x
xx

xx

xx

xx
xx
xx

2sin4
)cos.sin2(4

cos.sin8
2
1

cos.sin4
30sin

cos.sin4
)30sin(
)sin.(cos4

−=
−=
−=

−
=

°
−

=

+−°
−

 

 cos x   – sin x 
  sin (α + β) 
 
 
 

   
2
1  

 
 double sine form 
    / dubbel sin form 
 answ/antw 

(6) 
 

(x ; k )

 
  

23° 

1 
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OR/OF 

x
xx

xx

xx

xx

xx

xx

xx

xxxxxx

xx
xxxxxx

xx

2sin4
)cossin2(4

sincos8

)1(
2
1

)cos.sin2(2

)sin(cos
2
1

)cos.sin2(2

sin
2
1cos

2
1

)cos.sin2(2

sin)sin
2
1cos

2
3(cos)sin

2
3cos

2
1(

cos.sin4
sin)sin30sincos30(coscos)sin30coscos30(sin

)sin.(cos4

22

22

−=
−=
−=

−
=

+

−
=

+

−
=

++−

−
=

°+°+°−°
−

 

 

 
 
 

 cos x   – sin x 
 
 
 
 
 
 
  

xx 22 sin
2
1cos

2
1

+  

 
 
 
 

   
2
1  

 
 double sine form 
    / dubbel sin form 
 answ/antw 

(6) 
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5.3 cos 2x – 7 cos x – 3 = 0 

0)4)(cos1cos2(
04cos7cos2

03cos71cos2
2

2

=−+
=−−

=−−−

xx
xx

xx

 

∴ cos x = –
2
1    or/of  cos x = 4 (no solution) 

∴ x = 120° + n.360°  or/of  x = 240° + n.360°  ; n ∈ Z 
 
OR/OF 
∴ x = ±120° + n.360°  ; n ∈ Z 
 

 
 expansion/ 
    uitbreiding 
 

04cos7cos2 2 =−− xx  
 factors/faktore 

 cos x = –
2
1  

  120° & 240° 
  + n.360°  
OR/OF 
  ±120°  
  + n.360°  

(6) 
5.4 

27
23

27
41

)
3
1(4)

3
1(3

sin4sin3

sin2sin)sin1(sin2

sin)sin21(coscossin2

sin2coscos2sin
)2sin(3sin

3

3

32

2

=

−=

−=

−=

−+−=

−+=

+=
+=

θθ

θθθθ

θθθθθ

θθθθ
θθθ

 

 

 
 expansion of/ 
    uitbreiding van 
    )2sin( θθ +  
 expansions of sin 2θ 
    AND cos 2θ 

 θ2sin1−  
  subst 
 
 
 
 answ/antw 

(5) 
[24] 
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QUESTION/VRAAG 6 
 
 

 
 
 

6.1 f (x) = cos x –
2
1        and/en      g(x) = sin(x + 30°) 

∴ p = 30°  and/en  q = –
2
1  

 
OR/OF 

sin (60° + p) = 1       and/en   cos 0°  + q = 
2
1  

             ∴ p = 30°                             ∴ q = –
2
1            

 f (x) = cos x –
2
1  

 g(x) = sin(x + 30°) 
 value of/waarde v p 
 value of/waarde v q  

 (4) 
 
 sin (60° + p) = 1 

 cos 0°  + q = 
2
1  

 value of/waarde v p 
 value of/waarde v q  

 (4) 
6.2 x ∈ (–120° ; 0°)   OR/OF     –120° < x < 0° 

 
 critical values/ 
    kritiese waardes 
 correct interval/ 
     korrekte interval  

 (2) 
  

240° 

y 

x 

f 

g 

–240° –180° –120° –60° 0° 60° 120° 180° 

1 

–1 

–1 2
1  

2
1  
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6.3 The graph of g has to shift 60° to the left and then be reflected 

about the x-axis./Die grafiek van g moet 60° na links skuif en 
dan om die x-as gereflekteer word. 
 
 
OR/OF 
The graph of g must be reflected about the x-axis and then be 
shifted 60° to the left./Die grafiek van g moet om die x-as 
gereflekteer word en dan met 60° na links geskuif word. 
 
 
OR/OF 
The graph of g has to shift 120° to the right./Die grafiek van g 
moet 120° na regs geskuif word. 
 
OR/OF 
The graph of g has to shift 240° to the left./Die grafiek van g 
moet met 240° na links geskuif word 

 60° left/links 
 reflection about 
    x-axis/refleksie om 
    x-as 

 (2) 
 
 reflection about 
    x-axis/refleksie om 
    x-as 
 60° left/links 

 (2) 
 
  120° right/regs 

 (2) 
 
 
  240° left/links 

 (2) 
[8] 
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QUESTION/VRAAG 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.1 θ2180DÂC −°=          [ ∠s sum of ∆/∠e som van ∆] 

 
 answ/antw 

(1) 
7.2 

3
cos

sin)3(2
sin2cos

2
cos.sin2

3
sin

2
2sin

3
sin

2
)2180sin(

3
sin

+
=

+
=

=
+

=
+

−°
=

+

x
x
x

x
xx

xx

xx

θ

θ
θθ

θθθ

θθ

θθ

 
 
OR/OF

 AD = x + 3  [sides opp = ∠s/sye to = ∠e]
 AC2  = AD2 + CD2 – 2AD.CD.cos θ 

θ

θ

cos)3(440
cos).3)(2(2)2()3()3(

2

222

+−=

+−++=+

xxx
xxxxx

 

3

)3(4
4cos

2

+
=

+
=

x
x

xx
xθ

 
OR/OF 
 
Draw/Trek AP ⊥ CD 
 

cos θ = 
3+x

x  

 

 correct subst into  
    sine rule/korrekte 
    subst in sin-reël 
 sin 2θ 
  2 sinθ . cos θ  

 
 cos θ  as subject/ 
    as onderwerp 

 
 

 (4) 
 

 
 AD = x + 3 
 correct subst into 
    cosine rule/korrekte 
    subst in cos-reël 
 simplification/ 
    vereenvoudiging 
 cos θ  as subject/ 
    as onderwerp 

 
 (4) 

 
 
  constr/konstr 
  sketch shown/ 
        toon skets 

 
(4) 

  

A 

B 

C 

D 

x + 3 

2
1 θ 

2x 

θ 

θ 

A 

C D P x 

x + 3 

θ 

x + 3 

x 

 

x + 3 
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7.3 

5
2cos =θ    

∴  θ = 66,42° 
 
In ∆ABC: 

     sin θ
2
1 = 

AC
AB  

sin 33,21° = 
5

AB  

∴      AB  = 5 sin 33,21° 
        = 2,74 
 
OR/OF 
 

sin 
5

AB
2

=
θ  

∴ AB = 5 sin 
2
θ  

but/maar: 

 

10
3

2
sin

10
3

2
sin

5
2

2
sin21

5
2cos

2

2

=

=

=−

=

θ

θ

θ

θ

 

∴ AB = 
2

15
10
35 = = 2,74 

 
5
2cos =θ  

  size of/grootte v θ 

 

 
  correct ratio/  
     korrekte verh 
  subst correctly/ 
     korrek 
  answ/antw 

 (5) 
 
 

 

 

 AB = 5 sin 
2
θ  

 

  equation/vgl 
 
  simplification/ 
     vereenvoudiging 
 
 
  value of/waarde v 

     sin 
2
θ  

  answ/antw 
 (5) 
[10] 
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QUESTION/VRAAG 8 
 
 

 
 

 
8.1.1 twice or double /twee keer of dubbel  R 

(1) 
8.1.2 Â2Ô1 =          [∠ at centre = 2×∠ at circ/midpts∠ =2×omtreks∠] 

Ĉ2Ô2 =          [∠ at centre = 2×∠ at circ/midpts∠ =2×omtreks∠] 
°=+ 360ÔÔ 21  [∠s in a rev/∠e in omw of om 'n pt] 
°=+ 360Ĉ2Â2  

    ∴ °=+ 081ĈÂ  
 
OR/OF 
 
Let/Gestel x2Ô1 =           

x=Â          [∠ at centre = 2×∠ at circ/midpts∠ =2×omtreks∠] 
x2360Ô2 −°=  [∠s in a rev/∠e in omw of om 'n pt] 

x−°= 081Ĉ   [∠ at centre = 2×∠ at circ/midpts∠ =2×omtreks∠] 
∴ °=+ 081ĈÂ  
 
 

 S  
 
 
  S 
  S   
 

 (3) 
 
 
 
 

 S  
  S 
  S   
 

 (3) 

 
  

O 

A 

B C 

D 
1 

2 
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8.2 
 

 
 
 
8.2 Â  = 2Ĉ  [ext ∠ of cyclic quad/buite∠ v kdvh] 

2Ĉ180Ê −°=  [opp ∠s of cyclic quad/tos∠e v kdvh] 
∴ Â180Ê −°=  
∴  EF  | | AB [co-interior ∠s 180°/ko-binne∠e 180°] 
 
OR/OF 
B̂ = 1D̂  [ext ∠ of cyclic quad/buite∠ v kdvh]

1D̂180F̂ −°=  [opp ∠s of cyclic quad/tos∠e v kdvh] 
∴ B̂180F̂ −°=  
∴  EF  | | AB [co-interior ∠s 180°/ko-binne∠e 180°] 

 S  R 

 S  R 
 
 
 R 

 (5) 
 
 S  R 

 S  R 
 
 R 

 (5) 
[9] 

 
  

A 

D 

E 

B 

C 

F 

1 
2 

1 
2 
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QUESTION/VRAAG 9 
 
 

 
 
9.1 ĈK̂3 =  [corresp ∠s/ooreenk ∠e ; CA| |KT] 

      3Â=  [tan-chord th/raakl-koordst] 
      = x 

 S   R 
 S   R 

(4) 
9.2 

33 ÂK̂ == x  [proved/bewys in 9.1] 
∴ AKBT is cyc quad     [line (BT) subtends equal ∠s/ 
                                         lyn (BT) onderspan gelyke ∠e] 
    OR/OF 
      [converse ∠s in same segment/ 
       omgek ∠e in dies segment] 

 S 
 R 

 (2) 

9.3 ĈK̂3 =  [proven in 9.1] 

      = 2B̂        [tan-chord th/raakl-koordst] 

       K̂2=  [∠s in the same segm/∠e in dies segm] 
∴ TK bisects/halveer BK̂A  
 
OR/OF 

22 B̂ K̂ =  [∠s in the same seg/∠e in dies segm] 

       Â3=        [tans from same pt; ∠s opp equal sides/ 
                                         rkle v dies pt; ∠e to gelyke sye] 

 

 S   R 

 S  R 
 

(4) 

 S   R 

 S  R 
 

1 2 

x 

1 

2 
3 

2 

3 

1 

2 
1 

A 

C 

B 

•S 

T 

K 
H 
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∴    = 3K̂  [proven in 9.1] 
∴ TK bisects/halveer BK̂A  

 
(4) 

9.4 x==  K̂Â 23               [proven/bewys] 
∴ TA tangent  [converse tan chord theorem OR  
                                      ∠ between line and chord/ 
                                     omgekeerde raakl-kdst OF ∠ tussen lyn  
                                      en koord] 

 S 
 R 

(2) 

9.5 AK̂BAŜB = = 2x     [A,S,K & B concyclic/konsiklies] 
x2180BT̂A −°=  [A,T,B & K concyclic/konsiklies] 

∴ points A, S, B and T are also concyclic/punte A, S, B en T is  
    ook konsiklies [opp ∠s of quad = 180°/tos ∠e van 
    vierhoek=180°] 
 
OR/OF 
 
A, S K and B are concyclic. A, K, B and T are concyclic. 
∴ A, S, B and T are concyclic. 
 
OR/OF 
 
The circle passing through points A, K and B contains the point S 
on the circumference (A, ,S, K and B concyclic)./Die sirkel deur 
punt A, K en B bevat die punt S op die omtrek (A, S, K en B 
konsiklies). 
The circle passing through A, K and B contains the point T on the 
circumference (proven in 9.2)./Die sirkel deur punt A, K en B 
bevat die punt T op die omtrek (bewys in 9.2). 
∴ points A, S, B and T are also concyclic/punte A, S, B en T is 
    konsiklies 
 

 S  (both/beide  
        statements/ 
         bewerings) 
 R 

 (2) 
 
 
 

 S 
 S 

 (2) 
 

 

 S 
 
 
 
 S 
 

 
 (2) 

 [14] 
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QUESTION/VRAAG 10 

 
10.1 °= 90CD̂B   [∠ in semi circle/∠ in halfsirkel] 

DC2 = 172 – 82  [Th of/stelling v Pythagoras] 
        = 225 
 
∴ DC = 15 

 S 
 using/gebruik  
    Pyth korrek/ 
    correctly 
 answ/antw 

 (3) 
10.2.1 

CB
CE

CD
CF

=   [line | | one side of ∆/lyn | | een sy van ∆]   

∴
4
1

15
CF

=  

∴ CF = 3,75 

 
  S/R 
 
  subst correctly/ 
     korrek 
 answ/antw 

 (3) 
10.2.2 °= 90CD̂B   [∠ in semi circle/∠ in halfsirkel] 

CF̂E  = CD̂B   [corresp ∠s/ooreenk ∠e; EF| |BD] 
°= 90CB̂A   [tan ⊥ diameter/raakl ⊥ middellyn] 

In ∆BAC and/en ∆ FEC: 
CF̂ECB̂A =   [proven/bewys] 

      ĈĈ =   [common/gemeen] 
∴ ∆BAC | | | ∆ FEC [∠∠∠] 
 
 
OR/OF 

°= 90CD̂B   [∠ in semi circle/∠ in halfsirkel] 
CF̂E  = CD̂B   [corresp ∠s/ooreenk ∠e; EF| |BD] 

°= 90CB̂A   [tan ⊥ diameter/raakl ⊥ middellyn] 
In ∆BAC and/en ∆ FEC: 

CF̂ECB̂A =   [proven/bewys] 
      ĈĈ =   [common/gemeen] 

 
  S/R 

 S  R 
 
 
 S 
 R 

(5) 
 
 
  S/R 

 S  R 
 
 
 S 

B 

C 

E 

A 

 

D 

F 

17 

8 

OR/OF ∆CEF | | | ∆CBD 
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CÊFCÂB =   [∠ sum in ∆/∠ som van ∆] 
∴ ∆BAC | | | ∆ FEC  

 S 
(5) 

10.2.3 EC = 25,417
4
1

=×  

FC
BC

EC
AC

=   [∆BAC | | | ∆ FEC] 

3,75
17

4,25
AC

=  

∴AC = 19,27 or/of 19
15
4  

 
OR/OF 
 

AC
BC

CE
CFĈcos ==  

∴ 
AC
17

25,4
75,3

=  

∴ AC = 19,27 or/of 19
15
4  

 
OR/OF 
 
∆BCA | | | ∆DBC 
CB2 = CD . AC   

15
17
DC
BCAC

2

2

=

=
 

       = 19,27 or/of 19
15
4  

 
OR/OF 

DB̂AĈ =   [tan-chord theorem/rkl-kdstelling] 

15
8

Ĉtan

DB̂tanA
8

AD

=

=

=

 

∴ AD = 
15
64  

∴ AC = 19,27 or/of 19
15
4  

 

 length of/lengte v 
    EC 
 
 S 
 
 subst correctly/ 
    korrek 
 answ/antw 

(4) 
 
 
 

 correct ratios/ 
       korrekte verh's 
 subst correctly/ 
    korrek 
 answ/antw 

(4) 
 
 

 S OR Pyth th 
 correct ratio 
 
 
 
 subst 
 
 
 answ/antw 

(4) 
 
 

 S 
 
 correct ratio 
 
 
 subst 
 
 
 
 answ/antw 

(4) 
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10.2.4 AC is diameter of the circle passing through A, B and C 

[chord subtends 90° OR converse ∠ in semi circle ] 
AC is middellyn van die sirkel wat deur die punte A, B en C gaan 
[koord onderspan 90° OF omgek ∠ in halfsirkel ] 

∴radius = 27,19
2
1

× = 9,63 or/of  9
30
19  or/of AC

2
1  

 

 S/R 
 
 
 
 answ/antw 

 (2) 
[17] 
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QUESTION/VRAAG 11 
11.1 equiangular or similar/gelykhoekig of gelykvormig 

 
 answ/antw 

(1) 
 
 

 
11.2.1 

2
75,0
5,1

RN
KP

==  ;  2
1
2

NM
PM

==  ; 2
25.1
5,2

RM
KM

==  

∴ 
RM
KM

NM
PM

RN
KP

==
 

 
∴ ∆KPM | | | ∆RNM       [Sides of ∆ in prop/sye v ∆ eweredig] 
 
OR/OF 
 

2
1

5,1
75,0

KP
RN

==  ;  2
1

PM
NM

=  ; 
2
1

5,2
25,1

KM
RM

==  

∴ 
KM
RM

PM
NM

KP
RN

==  

∴ ∆KPM | | | ∆RNM      [Sides of ∆ in prop/sye v ∆ eweredig] 
 
OR/OF 
 
In ∆MNR: 
1,252 = 12 + 0,752 = 1,5625 
∴ °= 90RN̂M  [converse Pyth theorem] 
In ∆PKM: 
2,52 = 1,52 + 22 = 6,25 
∴ °= 90P̂   [converse Pyth theorem] 

cos 
5
3

2,5
1,5MK̂P ==   and  cos 

5
3

1,25
0,75R̂ ==  

∴ R̂MK̂P =  
In ∆KPM and ∆RNM 

R̂MK̂P =  [proved] 
RN̂MP̂ =  [proved] 

∴∆KPM| | |∆RNM  [∠;∠;∠ OR 3rd ∠] 

 
all 3 statements/ 
       al 3 bewerings 

(3) 
 
 
 
 
 
 
all 3 statements/ 
       al 3 bewerings 
 

(3) 
 
 
 
 

 RN̂MP̂ =  
 
 
 
 
 
 
 
 R̂MK̂P =  
 
 
 
[∠;∠;∠ OR 3rd ∠] 

(3) 

P 

Q 

N 

R 

M 

K 

1,5 2 

2,5 

1 
1,25 

0,75 

• 

• 

♦ 
♦ 

♦ 

♠ 

♠ 
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11.2.2       R̂MK̂P =    [∆KPM | | | ∆RNM] 
∴ P̂ is common/gemeen   
∴ ∆RPQ | | | ∆KPM  [∠∠∠] 

KM
RQ

KP
RP

=    [∆RPQ | | | ∆KPM] 

∴ 
2,5
RQ

1,5
3,25

=  

∴ RQ = 
5,1

25,35,2 ×  = 5,42 or 5
12
5  

∴ NQ = 5,42 – 0,75 = 4,67 or 4
3
2  

 
OR/OF 
 

P̂MN̂R =    [∆KPM | | | ∆RNM] 
∴ R̂ is common/gemeen   
∴ ∆RNM | | | ∆RPQ  [∠∠∠] 

RM
RQ

RN
RP

=    [∆RNM | | | ∆RPQ] 

∴ 
1,25
RQ

0,75
3,25

=  

∴ RQ = 5,42 or 5
12
5  

∴ NQ = 5,42 – 0,75 = 4,67 or 4
3
2  

OR/OF 
In ∆MNR: 
1,252 = 12 + 0,752 = 1,5625 
∴ °= 90RN̂M  [converse Pyth theorem] 
In ∆PKM: 
2,52 = 1,52 + 22 = 6,25 
∴ °= 90P̂   [converse Pyth theorem] 
In ∆MNR and ∆QPR 
∠R is common 

=RN̂M °= 90P̂  
∴ ∆MNR | | | ∆QPR [∠∠∠] 

RM
RQ

RN
RP

=    [∆RNM | | | ∆RPQ] 

∴ 
1,25
RQ

0,75
3,25

=  

∴ RQ = 5,42 or 5
12
5  

∴ NQ = 5,42 – 0,75 = 4,67 or 4
3
2  

 S 
 

 ∆RPQ|||∆KPM 
 S 
 
  subst correctly/ 
     korrek 

 RQ = 5
12
5  

 
 NQ = answ/antw 

(6) 
 
 
 

 S 
 

 ∆RNM | | | ∆RPQ 
 S 
 
  subst correctly/ 
     korrek 

 RQ = 5
12
5  

 
 NQ = answ/antw 

(6) 
 

 S 
 

 

 

 

 

 

 ∆MNR | | | ∆QPR 
 S 
 
  subst correctly/ 
     korrek 

 RQ = 5
12
5  

 NQ = answ/antw 
(6) 

[10]  
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NOTE: 
• If a candidate answered a question TWICE, mark only the FIRST attempt. 
• If a candidate has crossed out an attempt to answer a question and did not redo it, mark the 

crossed-out version. 
• Consistent accuracy applies in ALL aspects of the marking memorandum. Stop marking at the 

second calculation error. 
• Assuming answers/values in order to solve a problem is NOT acceptable. 
 
LET WEL: 
• Indien 'n kandidaat 'n vraag TWEE keer beantwoord het, sien slegs die EERSTE poging na. 
• As 'n kandidaat 'n poging om 'n vraag te beantwoord, doodgetrek en nie oorgedoen het nie, 

sien die doodgetrekte poging na. 
• Volgehoue akkuraatheid is op ALLE aspekte van die memorandum van toepassing. Staak 

nasien by die tweede berekeningsfout. 
• Om antwoorde/waardes om 'n probleem op te los, te veronderstel, word NIE toegelaat NIE. 
 
 
QUESTION/VRAAG 1 
 
 

8 8 10 12 16 19 20 21 24 25 26 
 

 
1.1 

Mean/Gemiddelde 
11

189
=  

                               = 17,18 

189 
 
 answer 

(2) 
1.2 Min = 8, max = 26 

Median/Mediaan = 19 
Q1 = 10,  Q3 = 24 
∴ (8 ; 10 ; 19 ; 24 ; 26) 

 min, max 
 median 
 Q1 & Q3  

 
            (3) 

1.3  
 
 
 
 

 
 
 box/boks/mond 
 whiskers/snor 

 
(2) 

1.4 The data is skewed to the left/Die data is skeef na links. 
OR/OF 
Negatively skewed/Negatief skeef 

 answer 
(1) 

 answer 
(1) 

1.5 SD/SA = 6,46  answer 
(2) 

1.6 17,18 + 6,46 = 23,64 
∴ 3 destinations/bestemmings 

 interval 
 answer 

 (2) 
[12] 

  

8  24 19 
6 10 14 18 22 26 

Answer only: Full marks 
Slegs antwoord: Volpunte 

Memo
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QUESTION/VRAAG 2 
 
 

Temperature at 
midday (in °C) 
Middaguur-
temperatuur (in °C) 

18 21 19 26 32 35 36 40 38 30 25 

Number of bottles of 
water (500 mℓ) 
Getal bottels water 
(500 mℓ) 

12 15 13 31 46 51 57 70 63 53 23 

 
 
2.1 (30 ; 53) answer 

(1) 
2.2 a = – 38,51 

b = 2,68  
∴ ŷ = 2,68x – 38,51 

 value a 
 value b 
 equation  

(3) 
2.3 ∴ ŷ  ≈ 36,53 bottles 

 
OR/OF 
ŷ  ≈ 2,68(28) – 38,51 

     ≈ 36,53 bottles   

 answer 
(2) 

 
 substitution 
 answer 

(2) 
2.4 Strong/Sterk 

The majority of the points lie close to the regression line./Die meerderheid 
punte lê naby die regressielyn. 
 
OR/OF 
  
Strong/Sterk 
r = 0,98 

 strong/sterk 
 reason/rede 

                     (2) 
 
 
 
 strong/sterk 
 reason/rede 

                     (2) 
2.5 Temperature cannot rise beyond a certain point as this would be life 

threatening  OR there is only so much water one can consume before it 
becomes a risk to your health (hyponatremia)./Temperatuur kan nie hoёr 
as 'n sekere punt styg nie, anders raak dit lewensgevaarlik. OF ‘n persoon 
kan net ‘n sekere hoeveelheid water inneem, anders raak dit ‘n 
gesondheidsrisiko 

 reason/rede     
 (1) 

 
 
 

[9] 
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QUESTION/VRAAG 3 
 

 
3.1 

1
6
6

82
60       

12

12
AD

−=
−

=

+−
−

=

−
−

=
xx
yym

 

 
 
substitution 
 
 
–1          

   (2) 
3.2 

18
18

810

AD] | | [BC                 1BC

+−=
=

+−=
+−=

−=

xy
c

c
cxy

m

 
 
OR/OF 

18
)8(10

)(
AD] | | [BC                 1

11

BC

+−=
−−=−
−=−

−=

xy
xy

xxmyy
m

  

 gradient 
 
substitute m and 
   (8 ; 10) 
 
 equation  

 (3) 
 
 

 gradient 
 
substitute m and 
   (8 ; 10) 
 equation  

 (3) 
  

O 

y 

x 

B(8 ; 10) 

D(–2 ; 0) M 

C T 

A(–8 ; 6) 

F  

 

10 

10,54 
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3.3 

ADDB
111

1
28
010        

ADBD

12

12
BD

⊥∴
−=−×=×

=
+
−

=

−
−

=

mm

xx
yy

m

 

 
 
OR 
 

210200BD200BD

174272AB272AB

2672AD72AD

2

2

2

oror

oror

oror

==

==

==

 

∴ 222 BDADAB +=  
∴ °= 90BD̂A   [converse Pyth th/ omgekeerde Pyth st] 

 
 
 
substitution 
 answer 
 1−=× ADBD mm  

                    (3) 
 
 

 
 
 calculating 
       all 3 sides 
 
 
 

222 BDADAB +=  
                    (3) 

3.4 

°=∴

==

45MD̂B

1MD̂Btan BDm

 
 
 
OR 
 

°=∴

===

45MD̂B
2

1
210

10
BD
BMMD̂Bins

 

 

 BDMD̂Btan m=   
 

 answer     
 (2) 

 
 
 


2

1MD̂Bin =s  
 

 answer     
 (2) 

3.5 

( )5;3            
2
100;

2
82            

2
;

2
);(T 2121

=







 ++−

=








 ++
=

yyxx
yx

 
T symmetrical about BM/T is simmetries om BM 
∴ distance of T to BM = 5 units = distance from BM to C 
∴  C(13 ; 5) 
 
OR/OF 
 
 
 
 
 
 
 

 
 
 
 
 
T(3 ; 5) 
 
 
value of x  
 value of y   

  (3) 
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3
1

)2(8
03 3

1

DF =
−−
−

=m  

Equation of DF:   

3
2

3
1

)2(
3
10

)( 11

+=

+=−

−=−

xy

xy

xxmyy

 

Equation of BC:   y = –x + 18 

13
524

18
3
2

3
1

=
=

+−=+

x
x

xx

 

∴ y = –13 + 18 = 5 
∴ C(13 ; 5) 
 

 
 
 
eq of DF 
 
 
 
 
 
 
 
 
 
 
 
value of x  
 value of y   

(3) 
3.6 

( )( )

eenhvk

oppoppopp

units/ square 33,3or  
3
133or  

3
100

3
10)10(

2
11010

2
1

DFM area/  BDMarea/  BDF area/

=







−=

∆−∆=∆

 
 
OR/OF 

( )

eenhvk

opp

units/ square 33,3or  
3
133or  

3
100

10
3
20

2
1

BF.DM.
2
1  BDF area/

=







=

=∆

 

 
OR/OF

 formula/method 
 10 (DM) 
 10 (BM) 


3
13or  

3
10 (⊥h) 

 answer 
                    (5) 

 
 formula/method 
 
 BF 
 DM 
 
  answer 

                    (5) 
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eenhvk

opp

m

units/ square 33,33or  
3
133or  

3
100                       

)43,108(sin
3
1010

3
20

2
1                       

DF̂BF.FD.sinB.
2
1  BDF area/ 

3
1010or  

3
1000or   10,54  DF

DFM][Pyth         
3
13)10(DF

3
26or 

3
20  BF

] [ext                  108,43 DF̂B

18,43MD̂F

3
1

10
3

10

DM
FMMD̂Ftanor                

3
1

213
05MD̂Ftan

2
22

DC

=















=

=∴

=







+=

=

∠°=∴

°=

====
+
−

==

∆

∆

∆

 
 
OR/OF 
 

210200

)28()010(BD

3
26or 

3
20  BF

22

or=

++−=

=

 

eenhvk

opp

units/ square 33,33or  
3
133or  

3
100                      

)45(sin200
3

20
2
1                      

FB̂BF.BD.sinD.
2
1  BDFarea/ 

=

°





=

=∆

 

OR/OF 
area/opp ∆BDF 
= area/opp ∆BCD – area/opp ∆BCF 

( )( ) ( )

eenhvkunits/ square 33,33or  
3
133or  

3
100

5
3
20

2
125210

2
1

=







−=

 

OR/OF 

 
 
 gradient/ratio 
 
 
 
 DF̂B  
 
 
 
 DF  
 
 
 
 
 
 
correct 
substitution into 
area rule 
 

 answer 
                    (5) 

 
 

 
 
 BF 
 
 
 
  BD 
 formula/method 
 
correct 
substitution into 
area rule 
 

 answer 
                    (5) 

 
 
 
 formula/method 
 BD = 210  
 BC = 25  

 BF =  
3
20  

 answer 
                    (5) 
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( )

eenhvk

BDFopp

m

units/ square 33,33or  
3
133or  

3
100

56,26sin.
3
1010.210.

2
1

FD̂Bsin.BD.DF.
2
1

/area
56,26FD̂B

18,43MD̂F
3
1

10
3

10

DM
FMMD̂Ftanor                

3
1

213
05MD̂Ftan DC

=

°







=

=

°=

°=

====
+
−

==

∆  

 

 
 
 gradient/ratio 
 
 
 FD̂B  
 
 
 DF OR/OF 
    BD 
correct 
substitution into 
area rule 
 

 answer                     
(5) 

      [18] 
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QUESTION/VRAAG 4 
 

 
 
4.1  tangent radius ⊥ /raaklyn  R 

(1) 
4.2 

510or    500CR

5001020CR
(Pyth)                       CTTRCR

222

222

=

=+=

+=

 

 
 substitution 
 
 answer 

(2) 
4.3 

1or           7
0)1)(7(

076
50048496

)121()3(500

)()(CR

2

2

22

2
12

2
12

2

−≠=
=+−

=−−

=++−

++−=

−+−=

kk
kk

kk
kk
k

yyxx

 

 
OR/OF 
 

1or           7
43or      43

16)3(

)121()3(500

)()(CR

2

22

2
12

2
12

2

−≠=
−=−=−

=−

++−=

−+−=

kk
kk

k

k

yyxx

 

 
 
 substitution 
 
 
 standard form 
 
 factors 
 7=k              

(4) 
 
 

 
 
 substitution 
 
 square form 
 square root 
 7=k              

(4) 
  

R(k ; 21) 

T 

P S 

C(3 ; –1)  O 
x 

y 
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4.4 100)1()3( 22 =++− yx   answer 

(2) 
4.5 CS = 10 and CS ⊥  PS 

 )11 ; S(3 −∴  
∴y = – 11 
 

 
 )11 ; S(3 −  
 answer      

 (2) 
4.6.1 

)11;17(P
17

354)11(3
)11;3(S

−−∴
−=

=−−∴
−

x
x

 

OR/OF
 

)11;17(P
17

3
68

3
4

11
3

35
3
4

−−
−=

−
=

−=+

x

x

x

 

 
 substituting 
 
 
 answer 
                      (2) 
 
 
 equating 
 
 
 
 
 answer 
                      (2) 

4.6.2 PT = PS       [tangents from common point/rklyne vanaf dies pt] 
      = 17 + 3 = 20 units 
 
OR 
 

510500

)111()317(PC 22

or=

+−+−−=  

222 TCPCPT −=  [Pyth th] 
         = 500 – 100  
         = 400 
∴ PT = 20  
 
 
OR 
 

510500

)111()317(PC 22

or=

+−+−−=  

∆ PTC ≡ ∆RTC  [90°HS] 
∴ PT = TR 
∴ PT = 20  

 S R 
 answer 
                      (3) 
 
 
 
 
 value of PC 
 
  using Pyth 
 
 answer 
                      (3) 
 
 
 
 
 
  value of PC 
  S/R or  
         proved 
 
 answer 
                      (3) 

4.7.1 )16;3(M −  answer          
(1) 
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4.7.2 Radius = 4  answer         

(1) 
4.7.3 

15
225

)161(3)(3  CM distance

14410
22

21

=
=

+−+−=

=+=+ rr

  

 
CM > 21 rr +  
Therefore the two circles do not intersect or touch./Daarom sny of 
raak die twee sirkels nie. 

 21 rr +  
 
 
 
 15 
 
explanation 
                        

 (3) 
[21] 
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QUESTION/VRAAG 5 
 
5.1 
 
 
 
 
 
 
 
 
 
 

5.1.1(a) 45,0
5
5

5
1Tsin ===  

 
value              

  (1) 

5.1.1(b) 95,0
10

103
10
3Scos ===  

 
value               

 (1) 
5.1.2 

2
2

2
1

50
5

50
1

50
6

10
1

5
1

10
3

5
2

SsinTsinScosTcos)STcos(

oror=

−=
















−














=

−=+

 

expansion 

 
5

2   
10
1  

 
 simplification 
 
 
 answer            

(5) 
5.2 

1
sin1
sin1

cos
cos

cos
sin1

cos
sin

cos
1

tan
))(cos(cos

1

)180(tan
)90sin()360cos(

1

2

2

2

2

2

2

2

2

2

2

2

=
−

−
=

−
=











−=

−=

+°−
−°−°

θ
θ

θ
θ

θ
θ

θ
θ

θ

θ
θθ

θ
θθ

OR

 

 
 
 θcos  
 θcos  
tan2 θ 


θ
θ

2

2

cos
sin  

 
 
 
identity 
 
 answer 

(6) 
 
  

 

P 

T R S 

  
1 

2 3 
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5.3 

16
72sin

16
7cossin2

16
9cossin21

16
9coscossin2sin

4
3)cos(sin

22

2
2

=∴

=

=−

=+−







=−

x

xx

xx

xxxx

xx

 

 
 squaring both  
    sides 
expanding LHS 
 
 using identity 
 
 
 simplifying 
 
 
answer             

(5) 
                          [18] 
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QUESTION/VRAAG 6 
 
6.1 

Zkkxkx

xx
xx

xx
xx

xx
xx

xx

∈+°=°=

==
=−=

=−
=−

=−−+

=−+
=+

 , 360.90or     180.

1sin                          0sin
01sinor                  0sin2

0)1(sinsin2
0sin2sin2

01)sin21(sin2
012cossin2

22cos2sin4

2

2

 

 
 
 
using identity 
 standard form 
 
 factors 
 
 0sin =x  or  
   1sin =x  
 
  180. °k  
 

Zkk ∈+°  ,360.90  
(6) 

6.2.1 

 
 

 turning point 
    (–90° ; –3)  
 turning point 
     (90° ; 1)  
 (–180° ; –1) & 
    (0° ; –1) 
     
 
   
 
 
 
 
 
 
 
 

(3) 
6.2.2 )0;90( °°−    

 
OR/OF 
 

°<<°− 090 x  

  answer 
(2) 

 
  answer 

(2) 
6.2.3 

°°°−=∴
°+=°+

°°°°−∴
=

150;60;30
)30()30(

180;90;0;180
)()(

x
xgxf

xgxf

 

 
 
 
 any ONE correct 
 other 2 correct 

(2) 
[13] 

 
 
  

1 

– 1  

– 2  

– 180o                     – 90o                     O                          90o                     180o                 

g  

– 3  
f  
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QUESTION/VRAAG 7 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.1 

°=

==

∠=

38               
81
64

AB
BDcos

lines] || s;  [alternate        DB̂A

θ

θ

θ

 
 
OR/OF 
 

°=
°=

=

38
52,18DÂB
81
64DÂBsin

θ
 

 
correct trig ratio 
substitution into 
   correct ratio 
 answer (to the  
    nearest degree) 

(3)  

correct trig ratio 
substitution into 
   correct ratio 
 answer (to the  
    nearest degree) 

(3) 
7.2 

m97,110BC
...754,12314

6,82cos)87)(81(28781
CÂBcos)AB)(AC(2ACABBC

22

222

=
=

°−+=

−+=

 

use cosine rule 
correct substitution 
into cosine rule 
 
answer 

(3) 
 
 
 
 
 
 
 
  

C 

D 
 

A 

B 

θ 

64 

81 87 
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7.3 

°=∴

°
=

=

=

82,32BĈD

97,110
110sin.64BĈDsin

BC
CD̂BD.sinBBĈsinD

BC
CD̂sinB

BD
BĈsinD

 

 
 use sine rule 
 
 
 
 substitution 
 
 
 answer 

(3) 
 [9] 
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QUESTION/VRAAG 8 
 
8.1 

  
 
 

8.1.1 ]quad/ cyclic of s [opp            32P̂ koordevhveteenoorst∠∠°=   S 
 R 

(2) 
8.1.2 ]2circum/at   2  centre [  64)32(2Ô1 ∠=∠∠=∠°=°= omtreksmidpts  

 
 
OR/OF 

]'point/ a around s[                641Ô

]2circum/at   2  centre [      296Ôreflex 

puntnome

omtreksmidpts

∠∠°=

∠=∠∠=∠°=
 

 S R 
                             

(2) 
 
 S and R 
 S  

(2) 
8.1.3 

°=
∆∠∆∠°+°+°−°=

87         
]/ s [sum        )431832(180SM̂O esom   S 

 S 
(2) 

8.1.4 

°=
°−°+°=

∠∠=

99      
61887     

]quad/ cyclic [ext                     PM̂TR̂3 koordevhbuite

 

 R 
 
 
 S 

(2) 
 
  

S 

O 

P 

M 

R 

1 
2 

18° 
1 

148° 

T 
1 

3 

43o 
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8.2 
 

 
 
 

8.2.1 DC | | AB ;s/ corres eooreenk ∠∠   R 
(1) 

8.2.2 

DC] ||AB ;s/[alt            Ê

]sides/  opp s[           B̂

] theorem/chord-[tan           Ê

3

2

2

everwissx

syeteenoorex

koordstraaklx

∠∠=

=∠=∠=

−=

 

x=BÂD   [opp ∠s ||m /teenoor ∠e ||m  OR/OF alternate/verwiss ∠s/e; BC ||AD] 

S R 
 
 S  R 
 S  R 

 
(6) 

8.2.3 

]
quad/ cyclic of s opp [converse    quad/ cyc a ABED 

180  D̂ B̂

BC] | | AD suppl;suppl/ sint -[co     180  D̂

2

koordevheteenoorstomgek
kdvh

ebinnekox

∠
∠∴

°=+∴

∠−∠−°=

 

OR/OF 

]quad/ cyc of ext  [converse    quad/cyc a ABED 
BÂDÊ

AD]| |BC;s/[altOR/   ]| | s/ [opp             BÂD

3

m

koordevhvbuiteomgekkdvh
x

everwissOFeteenoorx

∠∠∴
==

∠∠∠∠=

 

S  R 
 
 
 
 R 

 (3) 
 

 
S  R 
 
 R 

 (3) 
[18] 

  

Any 3 ∠s 
correct 

A B 

x 

E 
D 

1 

C 

1 

1 1 

2 2 

2 

3 

2 
3 
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QUESTION/VRAAG 9 
 
9.1 … in the alternate segment/…in die( teen)oorstaande segment  answer        

(1) 
 
 
9.2 

 
 
 
9.2.1 

                      D̂D̂     

]Δ/ [ext         D̂ÂB̂

] theorem/chord[tan                 D̂Â

21

214

11

+=

∆∠∠+=

−=

buite

koordstraakl

 

S  R 
 
 S  R 

 
(4) 

9.2.2 

]quad/ cyc ext [converse   quad/ cyc is AGCD
 ]esegment/ samein  s[        Ĝ              

][proven/        B̂D̂D̂

]s/ opp[vert                 B̂B̂

2

221

24

kvhbuiteomgekkvh
segmentdiesin

bewys

eregoorst

∠∠∴
∠∠=

=+

∠∠=

 

 S  
 
 
 S  R 
 R 

(4) 
9.2.3 

]s/  opp [sides           CF   DC
                        F̂D̂

] segment/ samein  s [                F̂ Â

] segment/ samein  s [              Â  D̂

1

2

21

eteenoorsye

segmentdiesine

segmentdiesine

∠=∠==∴
=∴

∠∠=

∠∠=

 
 

 S  R 

  S 

 
 
 R 

(4) 
[13] 

  

4 
1 

2 

3 

1 

2 

C 

1 
2 

2 1 

B 

G F 

A 

D 

1 2 
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QUESTION/VRAAG 10 
 
 
 

 
 
 
 
10.1 

AF
MT

AK
MV

][constr/        AF  MC andAK   MB but /

VT] | | BC ; theorem/[prop               
MC
MT

MB
MV

] / s[corr                    VT | | BC
s/ ingcorrespond are But these

T̂BĈMor   V̂  CB̂M

][given/                              F̂  T̂or    K̂  V̂but /

]  [            K         F̂A  BĈMor     FK̂A  CB̂M

s]  [s                                 KAF  BMC
][constr/                                                          AF  MC

][given/                                                              ÂM̂

][constr/                                                 AK         MB
KAF and/ BMCIn 

:Proof/

AF  MC andAK   MBsuch that  BC line Draw
:Constr/

=∴

==

=∴

=∠=∠∴
∠∠

==∴

==

≡==∴

∠≡
=

=

=

==
==

konstrmaar

teweredighs

eooreenk
eooreenkishullemaar

gegeemaar

konstr
gegee

konstr
en

Bewys
AFMCenAKMBsodatBClynTrek

Konstr

∆

∆∆

∆∆

 

 
 constr/konstr 
 
 
 
 
 
 
 
 
 S / R 
 
 S 
 
 
 S 
 
 S / R 
 
S  R 
 
 

 
(7) 

 
 

B C 

M A 

F K 

V T 
♦ 

♦ 
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10.2 

  
 

10.2.1(a) 

][            KEF ||| KGH
]quad/ cyclic ext OR s[sum     ÊĜ

]quad/ cyclic [ext      F̂Ĥ

common/ is K̂

KEF and KGHIn 

3

2

∠∠∠∴
∠∠∠∠=

∠∠=

∆∆
∆∆

∆∆

koordevhbuiteOResom

koordevhbuite

gemeen

 

 

 S 

S R 
 
 naming third   
    angle OR ∠∠∠  

(4) 
10.2.1(b) 

KE.GHEF

EF] [KG                     
EF
KE

GH
EF 

s] [|||                       
KG
KE

GH
EF

2 =∴

==∴

∆=

 

 S 
 

 S 
 

(2) 
10.2.1(c) 

EM.KFKG
KG
EM

KF
KG

][given/     KG          EFbut 

EK] ||MG  ; theorem/[prop                
EF
EM

KF
KG

2 =

=

=

=

gegee

teweredighs

 

 
 S   R 
 
 
 S   
 

(3) 
10.2.2 

units 5
16

420EM

EM.KFKE.GH

=

×
=

=

 


EM.KFKE.GH =  

 
 substitution 
 
 answer 

(3) 
[19] 
 

TOTAL/TOTAAL: 150 

1 
 2 

E 

K 

F 

G 

H 

1 2 

M 

 3 

1 

2 



 

 
Vraestel 9 
Okt/Nov 
Eksamen 

 



Graad 12 EindEksamen
Totaal: 150
Tyd: 3ure
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QUESTION/VRAAG 1 
 
 
 
 
 
 
 
 
1.1 The data is skewed to the left/Die data is skeef na links. 

OR/OF 
The data is negatively skewed/Die data is negatief skeef. 
 

answ/antw 
 
answ/antw 

 (1) 
1.2 Range/Omvang = 80 – 20 

                          = 60 
 

 max. – min. 
answ/antw 

 (2) 
1.3 25% of the learners failed/van die leerders het gedruip  answ/antw 

(2) 
 
1.4 

   

41T
9

T44554

4

4

=

+
=

 

 

20 28 36 41 62 69 75 75 80 
 

 
 
 
    20 
 41 
    62 
    75 
    80 

(6) 
[11] 

 
  

20

 

30 40
 

50
 

60 70 80 75 
62 32 

Memo
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QUESTION/VRAAG 2 
 
2.1 

Mean/Gemiddelde = 
60

3080
60

)85(2...)25(8)15(2
=

++  

                   = 51,33 messages per day/boodskappe per dag 

 3 080 

 
60

3080  

answ/antw 
 (3) 

2.2  

–  

 
 

 
grounding at  
   (10 ; 0) 
plotting at upper 

limits 
plotting. 
   cumulative f 
smooth shape  
   of curve 

 
geanker by  
   (10 ; 0) 
stip by boonste 

limiete 
plot 

kumulatiewe f 
gladde vorm  
   van kurwe 

 
(4)  

2.3 Number of days/Getal dae = 60 – 46 (see on graph above/sien op  
                                                             grafiek hierbo) 
                            
                                             =  14 days/dae 
    

OR/OF 
 

Number of days/Getal dae = 2 + 3 + ×
2
1 18 = 14 days/dae 

 
 
 
 

 
46  
(accept 45 –  49) 
answ/antw 
(accept 11 –  15) 

(2) 
 

add correct 
   values/tel  
   korrekte  
   waardes by 
answ/antw 

 (2) 
[9] 
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QUESTION/VRAAG 3 
 
 

 
 

3.1 
01

)2(1
PQ −

−−
=m  

         = 3

  
   

 

subst (1 ; 1) 
    &  (0 ; –2) 
answ/antw 

 (2) 
3.2 

QR:   2
3
1

−−= xy   

∴
3
1

QR −=m

 

1                   
3
13QRPQ

−=

−×=× mm

 
∴PQ ⊥ QR      °=∴ 90RQ̂P

 

 
 


3
1

QR −=m  

 
 QRPQ mm × = –1 
 
 

 (2) 
 
  

P(1 ; 1) 

Q(0 ; –2) 

R 

θ 

y = –x + 2 

x + 3y + 6 = 0 

y 

x 
M N T 
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3.3 

22
3
1

+−=−− xx
 

         
4

3
2

=x
 

             x = 6 
             y = –4 
∴R(6 ; –4) 

 

equating/gelyk 
   stel 
 
 
x-value/waarde 
y-value/waarde 

(3) 
3.4 

2550

))4(1()61(PR 22

==

−−+−=
 

 
OR/OF 

 
 

222 ))4(1(6)(1PR −−+−=  
         = 50 
 

∴PR = 50  = 25   
 

subst into/in 
   distance formula/ 
   afstandsformule 
answ/antw in  
   surd form/  
   wortelvorm 

 (2) 
subst into/in 
   distance formula/ 
   afstandsformule  
answ/antw in  
   surd form/  
   wortelvorm 

 (2) 
3.5 PR is a diameter/’n middellyn    [chord subtends/kd onderspan 90°] 

 
Centre of circle/Midpt v sirkel: 






 −+

2
41;

2
61  

                                                
= 






 −

2
11;

2
13

 

 3,54   OR   
2

25   OR   
2
50

=r
 

12,5 OR   
2
25   OR   

4
50

2
3

2
7 22

=





 ++






 −∴ yx  

S 
 
 
 

 





 −

2
11;

2
13  

 
r-value/waarde 
 
 

answ/antw 
 (6) 

3.6  m of/van radius = –1 
∴m of/van tangent/raaklyn = 1 
Equation of tangent/Vgl van raaklyn: 

11
)( 11

−=−
−=−

xy
xxyy

 

 

xy =∴
  

 
m of tang/rkl  
 
subst m &  
   P(1 ; 1) into/in  
   eq of line/vgl v  
    lyn 
answ/antw 

 (3) 
3.7 1TN̂Ptan PR −== m  

°=∴ 135TN̂P
 

3TM̂Ptan PQ == m
 

°=∴ 57,71TM̂P  
°= 63,43P̂                            [ext ∠ of ∆/buite ∠ v ∆] 

°=∴ 57,26θ                       [sum of ∠s in ∆/som v ∠e in ∆] 
 

OR/OF 

 1TN̂Ptan −=  
 °= 135TN̂P

  
 

 °= 57,71TM̂P  
 °= 63,43P̂  
answ/antw 

 (5) 
 

y = cx +
  

1 = 1+ c 
 

y = x 
 

OR/OF 
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Extrapolation of RQ to S/Verlenging van RQ na S: 

P

R

Q

S O N TM

 
 

1TN̂Ptan PR −== m  
°=∴ 135RN̂S

 
3
1

RSRŜNtan −== m   
°=∴ 43,18RŜN  

)43,18135(180 °+°−°=θ         [sum of ∠s in ∆/som v ∠e in ∆] 
 
    °= 57,26  
 
 

OR/OF 
 

10PQ

1031PQ 222

=

=+=
 

5
1

50
10

PR
PQsin ===θ∴  

∴ θ = 26,57° 
 

OR/OF 
 

102QR

4026QR 222

=

=+=
 

5
2

50
102cos ==∴ θ  

∴ θ = 26,57° 
 
 

 
OR/OF 

 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 1TN̂Ptan −=  
 °= 135RN̂S

 
 3

1RŜNtan −=  
 °= 43,18RŜN  
 
 
answ/antw 

 (5) 
 

 
 
subst into/in 
   distance formula/ 
   afstandsformule 
distance/afst PQ 
correct trig ratio/ 
   korrekte trig vh 
correct trig eq/ 
   korrekte trig vgl 
answ/antw 

 (5) 
subst into/in 
   distance formula/ 
   afstandsformule 
distance/afst PQ 
correct trig ratio/ 
   korrekte trig vh 
correct trig eq/ 
   korrekte trig vgl 
answ/antw 

 (5) 
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2
1

)1)(
3
1(1

)1(
3
1

.1
tan

PRRQ

PRRQ

=

−−+

−−−
=

+

−
=

mm
mm

θ

 

∴ θ   = 26,57° 
 
 

P

R

Q

θ

O N TM

 
tangent OP goes through the origin/raakl OP gaan deur oorsprong 

°= 45MÔP  

P̂MP̂O == θ   [tan-chord theorem/raakl-kdst] 
3TM̂Ptan PQ == m

 
°=∴ 57,71TM̂P  

∴ °=°+ 57,7145θ     [ext ∠ of ∆/buite-∠ v ∆] 
∴ θ   = 26,57° 
 

 
 
correct formula/ 
   korrekte formule 
 
 3

1
RQ −=m  

correct subst/ 
   subst korrek 

tan θ = 
2
1  

 °= 57,26θ  
(5) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 °= 45MÔP  
R 
 
 
 °= 57,71TM̂P  
S 
 °= 57,26θ  

(5) 
[23] 
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QUESTION/VRAAG 4 
 

 
 
 
4.1 OR ⊥ TR                              [radius ⊥ tangent/raakl] 

∴ 1ORTR −=× mm  
∴ ORm = –2 
∴ y = –2x 

S/R 
 

 
m of/van OR 
 

equation/vgl 
(3) 

4.2 

0)2)(2(
04
0205
204
20)2 (

2

2

22

22

=−+
=−

=−

=+

=−+

xx
x

x
xx

xx

 

∴ x = 2 
y = –2(2) = –4  
∴ R(2 ; –4) 

subst eq of OR 
   into circle eq/ 
   subst vgl OR in 
   sirkelvgl 
st. form/st. vorm 
 

 
x-value/waarde 
 
y-value/waarde 

 (4) 
 
  

y 

x 
 

 

R 

P 

O 

V 

 

T 

S 

2022 =+ yx  

kxy +=
2
1  
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4.3 Subst R(2 ; –4) into the equation of/in vgl van PRS: 

5

)2(
2
14

−=

+=−

k

k
 

∴ OT = 5 
 

5
2
10 −= x  

x  = 10 
∴ OS = 10 
 

Area/Oppervlakte = 
2
1 OS . OT 

                             = 
2
1 (10)(5) 

                             = 25 sq units/vk eenh 

 
correct subst/ 
   korrekte subst 
 
value of k 
 
 
y = 0 
x-intercept/afsnit 
 
 
 
 
correct subst  
   into area form/ 
   subst korrek in 
   opp-formule      

answ/antw 
 (6) 

4.4 
2

2
0 V +

=
x

     and/en   
2

4
0 V −

=
y

 

∴ V(–2 ; 4) 
T(0 ; –5)    .... from/van 4.3 

85

814

))5(4()02(VT 22

=

+=

−−+−−=

 

 

 
 
x-value/waardeV 
y-value/waardeV 
 
subst of points V  
   and T into 
   distance formula/ 
   subst punte V en 
   T in afst-form 
answ/antw 

 (4) 
[17] 
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QUESTION/VRAAG 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5.1.1 
7

3tan −=θ  
 
answ/antw 

 (1) 
5.1.2 sin (–θ) = – sin θ

 ( )

4OP
16OP

37OP
2

222

=
=

+−=

 

4
3)( sin −=−θ  

 

reduction/ 
   reduksie 
 
 
OP  = 4 
 
answ/antw 

 (3) 

5.1.3 
θ2cos

6
=

a

 
)sin21(6 2 θ−=a
 2

4
3126  






−=

 

4
27

4
24  −=

 

4
3  −=

 
OR/OF 

θ2cos
6

=
a

 
)1cos2(6 2 −= θa

 
6

4
712  

2

−






 −
=

 

4
24

4
21  −=

 

4
3  −=

 
OR/OF 

 

 

trig ratio/verh 
 

expansion/ 
   uitbreiding 


4
3sin =θ  

 
 
 
answ/antw 

 (4) 
 

 
trig ratio/verh 
 

expansion/ 
    uitbreiding  


4

7cos −
=θ  

 
 
answ/antw 

 (4) 
 

 

y 

x θ 
θ 

R  • 

S(a ; b) 

P(– 7 ; 3) 

O 

6 
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θ2cos
6

=
a

 
)sin(cos6 22 θθ −=a

 


















−







 −
=

22

4
3

4
76  

 







−=

16
26  

 

4
3  −=  

 
 
 
 trig ratio/verh 
 

expansion/ 
   uitbreiding  


4

7cos −
=θ & 

   
4
3sin =θ

  

answ/antw 
 (4) 

5.2.1 
 

x

x
x

x
xx

x
xx

2tan2

2cos
2sin2

)sin21(
)cos.sin2(2

1sin2
cos.sin4

22

−=

−
=

−−
=

−

 

 

 
 
 

 
2sin 2x 
–cos 2x 
 
 

answ/antw 
 

(3) 
5.2.2 

1°15sin2
°15cos°15sin4

2 −
= )15(2tan2 °−  

                           = – 2 tan30° 

                           = 







−

3
12  

                           = 
3

2
−   OR/OF  

3
32

−  

 

 )15(2tan2 °−  
 
 
 
 
 
answ/antw 

 (2) 
[13] 
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QUESTION/VRAAG 6 
 
6.1 sin (x + 60°) + 2cos x = 0 

sin x cos 60° + cos x sin 60° + 2cos x = 0 

0cos2cos
2
3sin

2
1

=++ xxx  

xxx cos
2
3cos2sin

2
1

−−=  

xxx cos3cos4sin −−=  
)34(cossin −−= xx  

x
x

x
x

cos
)34(cos

cos
sin −−

=  

∴tan x = 34 −−  

 
expansion/uitbreiding 
 
special angle values/ 
   spesiale ∠-waardes 
 
 
simpl/vereenv 



)34(cossin −−= xx  
  

 
(4) 

6.2 tan x = 34 −−  
tan x = )34( +−  
ref ∠ = 80,10° 
x = –80,1° or/of  99,9° 
 
 

 
 
 

80,10° 
99,90°  
–80,1° 

(3) 
6.3.1  

-120 -60 60 120 180 240

-2

-1

1

2

° ° 0° ° ° ° °

 

 
(30° ; 1) 
(–60° ; 0)  
shape/vorm 

 
 
 
 
 
 
 
 
 

(3) 

6.3.2 ∴sin (x + 60°) > –2cos x 
x ∈ (–80,10° ; 99,90°)  OR/OF  °<<°− 90,9910,80 x  
 

 
critical values/ 
      kritiese waardes 
notation/notasie 

(3) 
 [13] 

  

f 

g 

y 

x 
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QUESTION/VRAAG 7 
 

7.1.1 Area of/Oppervlakte van ∆PQR = 
2
1 PQ.QR.sin Q̂  

                                                    = )60)(sin420(
2
1

°− xx  

                                                   = 







−

2
3210 2xx  

                                                   = 2335 xx −  

 
 
 
subst into area rule/ 
      subst in opp-reël 
subst & simpl/ 
   subst en vereenv 

 (2) 

7.1.2 For maximum area/Vir maksimum opp: 
               (Area ∆PQR)/ = 0 

                                        03235 =− x  
                                                  3532 =x  
                                              ∴ 

2
12or    

2
5

max =x  or/of 2,5 

OR/OF 

5,2or
2
12or

2
5

)3(2
35

2max

=
−

−=

−=
a

bx
 

 
OR/OF 
 

0)5(3

0335 2

=−

=−

xx

xx
 

∴ x = 0 or 5 

∴ 
2
5

2
50

max =
+

=x  or/of 2,5 

(Area ∆PQR)/ = 0 
 
 x3235 −  
 
 
 
answ/antw 

 (3) 
 
formula/e 
 subst 
 
answ/antw 

 (3) 
 
 
 

 
 
x-intercepts/ 
   x-afsnitte 
subst 
answ/antw 

 (3) 
7.1.3 

25,81
60cos)5,2)(10(25,210
sQ2.QP.QR.coQRQPRP

22

222

=
°−+=

−+=

 

∴ RP = 9,01 

subst into cosine 
   rule/in cos-reël 
simpl/vereenv 
 
answ/antw 

 (3) 
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7.2 

In ∆ABC:  
AB

sin h
=β  

               ∴ AB = 
βsin

h  

In ∆ABD:  AB = BD and/en β−°= 90BD̂A    [∠s of/v ∆ = 180°] 

h

h

2
cos

cos.sin2
sin

)90sin(
2sin.ABAD

AB
)90sin(

AD
2sin

=

×=

−°
=

−°
=

β
ββ

β

β
β

ββ

 

 
 
 
OR/OF 
 

In ∆ABC:  
AB

sin h
=β  

               ∴ AB = 
βsin

h  

In ∆ABD:  AB = BD  

2

2
222

2
222

222

222

4

4
sin

2
sinsin

)sin21(
sin

2
sinsin

2cos.
sin

2
sinsin

2cos.2AB.ABABABAD

h

hhhh

hhh

hhh

=

+







−








+








=

−







−








+








=









−








+








=

−+=

βββ

β
βββ

β
βββ

β

 

∴ AD = 2h 
 
OR/OF 
 
Split isosceles triangle ABQ into two congruent triangles AEB 
and DEB.  Then ∆ABC ≡ ∆BAE (AB = AC, β== CÂBEB̂A , h) 
∴ AE = ED = BC = h 
∴ AD = 2h 

 
 
 
AB ito h and/en β 
 
 β−°=  90BD̂A  

correct subst into  
   cosine rule/subst    
   korrek in cos-reël 
AD as subject/ 
   onderwerp 
expansion/uitbrei 
sin (90°– β)  
   = cos β 
answer ito h 

(7) 
 
 
 
 
 
 
AB ito h and/en β 
 
 
 

correct subst into  
   cosine rule/subst    
   korrek in cos-reël 
expansion/uitbrei 
 
 
multiplication/ 
   vermenigv 
simpl/vereenv 
answer ito h 

(7) 
 
 
 
 
 
 

(7) 
  [15] 
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QUESTION/VRAAG 8 

 
8.1   
 

 
 

8.1.1 == 22 M̂K̂ 40°  [tan chord theorem/raakl-kdst] S  R 
 (2) 

8.1.2 
11 K̂N̂ =                        [∠s in the same seg/∠e in dies segm] 

1K̂ = 84° – 40° = 44° 
∴ °= 44N̂1  
 

S   R 
 
S   

 (3) 
8.1.3 

1N̂T̂ = = 44° [alt/verw ∠s/e; KT | | NM]  S   R 
 (2) 

8.1.4 T̂K̂L̂ 22 +=   [ext ∠ of ∆/buite ∠ v ∆] 
      = 40° + 44° 
      = 84° 

R 

S 
(2) 

8.1.5 In ∆KLM: 
44° + 84° + 40° + 1L̂  =  180°  [∠s sum in ∆/∠e som in ∆] 
∴ 1L̂  = 12° 

 
 
S 

(1) 
 
  

M 

K 
1 2 

84° 

T L 
2 

1 

1 2 
40° 

N 1 
3 
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8.2   

 

  
 

8.2 =Ĉ 108°   [opp∠s of ||m/tos ∠e v ||m] 
°=°+°+ 180108402x      [opp∠s of cyc quad/tos∠e v kdvh] 

°= 322x  
°= 16x  

 
OR/OF 

 

=Ĉ 180° – (2x + 40°)        [opp∠s of cyc quad/tos∠e v kdvh] 
180° – (2x + 40°) = 108°   [opp∠s of ||m/tos ∠e v ||m] 

°= 322x  
°= 16x  

 

S  R 
S  R 
 
answ/antw 

 (5) 
 

S  R 
S  R 
 
answ/antw 

 (5) 
[15] 

 
  

B 

C 
A 

D 

E 
108° 

2x + 40° 



Mathematics/P2/Wiskunde V2 18 DBE/ Feb.–Mar./Feb.–Mrt. 2016 
 NSC/NSC – Memorandum 

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

 
 
QUESTION/VRAAG 9 
 

 
 
9.1 ABCD is a ||m          [diags of quad bisect each other/ 

            hoekl v vh halveer mekaar] 
 R 

(1) 

9.2 
AF
FE

DB
ED

=                     [Prop Th/Eweredigh st; DF  | | BA]
 

CG
GE

DB
ED

=                    [Prop Th/Eweredigh st; DG  | | BC] 

S  R 
 
S  R 

 (4) 
9.3 

CG
GE

AF
FE

=        [proved/bewys] 

∴AC  | | FG                     [line divides two sides of ∆ in prop/ 
                                          lyn verdeel 2 sye van ∆ eweredig] 

22 F̂Ĉ =                            [alt/verw ∠s/e; AC | | FG] 

21 ĈÂ =                           [alt/verw ∠s/e; AB | | CD] 
∴ 21 F̂Â =  

S  
 
 S  R 
 

S 
 

 S 
(5) 

9.4 
21 ÂÂ =       [diags of rhombus/hoekl v ruit] 

22 F̂Â =       [ 21 F̂Â = ] 
∴ ACGF = cyc quad/kdvh   [∠s in the same seg =/ 
                                               ∠e in dies segm =] 
 

OR/OF 
 

22 ÂĈ =       [∠s opp equal sides of rhombus/ 
         ∠e to gelyke sye v ruit] 

22 ĜÂ =       [alt/verw-∠s/e; AC | | FG] 
∴ 22 ĜĈ =  
∴ ACGF is a cyc quad/kdvh   [∠s in the same seg =/ 
                                                  ∠e in dies segm =] 
 
 

S  

 S   
R 

(3) 
 

 
 
S  

 
 S   
 
R 

(3) 
[13] 

  

B 

C G E 

F 

1 

1 1 

1 

2 3 

3 2 

2 2 3 3 

O 

D 

A 
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QUESTION/VRAAG 10 
 
10.1 
 
 
 
 
 
 
 
 
 
 
 
 
10.1.1 In ∆ADE and/en ∆PQR: 

AD = PQ                            [construction/konstr] 
P̂Â =                                  [given/gegee] 

AE = PR                             [construction/konstr] 
∴∆ADE  ≡  ∆PQR             [S∠S] 
 

 
 

all/al 3 S’s/e 
     
 
reason/rede 

 (2) 
10.1.2 

  Q̂ED̂A =                          [∆s ≡ ∴ corres/ooreenk ∠s/e =] 
But Q̂B̂ =                           [given/gegee] 
∴ B̂ED̂A =

 ∴ DE | | BC                        [corres/ooreenk ∠s/e =] 

 Q̂ED̂A =  
 
 

 B̂ED̂A =
 reason/rede 

 (3) 
10.1.3 

                AE
AC

AD
AB

=                  [Prop Th/Eweredigh st; DE | | BC] 
But/Maar AD = PQ and/en AE = PR  [construction/konstr] 

           ∴  PR
AC

PQ
AB

=  

 
S/R 
 

S 
 

  (2) 
 
  

E 

A 

 

 

 

C B 

D 
R Q 

P 
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10.2 
 

 
 
 
10.2.1 line from centre to midpt of chord/lyn van midpt na midpt van 

koord 
answ/antw 

 (1) 
10.2.2 OP  | | VS                         [Midpt Theorem/Midpt-stelling]     

In ∆ROP and/en ∆RVS: 
R̂R̂ =         [common/gemeen] 
V̂Ô2 =        [corresp/ooreenk ∠s/e; OP | | VS] 

∴∆ROP  | | |  ∆RVS         [∠,∠,∠] 
 
 

OR/OF 
 
In ∆ROP and/en ∆RVS: 

RŜVP̂2 =     [corresponding ∠s/ ooreenkomstige ∠'e] 
R̂R̂ =       [common/gemeen] 

∴∆ROP  | | |  ∆RVS       [∠,∠,∠] 
 

S   R 
 
S 
S & ∠;∠;∠ 
OR/OF 
   3 angles/hoeke 

 (4) 
 
 
 

 

 
S   R 
S 
S & ∠;∠;∠ 
OR/OF 
   3 angles/hoeke 

 (4) 
 

S 

V 

O 
T 

R 

P 

1 

1 

1 

1 
2 

2 2 
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10.2.3 In ∆RVS and/en ∆RST: 

°== 90RT̂SRŜV            [∠ in semi-circle/∠ in halfsirkel] 
R̂  is common/gemeen 

RŜTV̂ =                 
∴∆RVS | | | ∆RST           [∠,∠,∠] 

 
S   R 
S & ∠;∠;∠ 
OR/OF 
   3 angles/hoeke 

 
 (3) 

10.2.4 In ∆RTS and/en ∆STV: 
°== 90ST̂VST̂R            [∠ s on straight line/∠e op rt lyn] 

R̂  = 90° – RŜT  
     = VŜT  

V̂RŜT =                 
∴∆RTS  | | | ∆STV           [∠,∠,∠] 

∴ 
VT
TS

ST
RT

=  

∴ VT.TRST 2 =  

∆RTS & ∆STV  
S 
S 
S (with  
   justification/met 
motivering) 
∆RTS  | | | ∆STV 
ratio/verh 
 

(6) 
  [21] 
 

TOTAL/TOTAAL:  150 
 



 

 
Vraestel 10 

Okt/Nov 
Eksamen 

 



Graad 12 EindEksamen
Totaal: 150
Tyd: 3ure
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QUESTION/VRAAG 1 
 

Distance from the store in km 
Afstand vanaf die winkel in km 1 2 3 4 5 7 8 10 

Average number of times shopped per week 
Gemiddelde aantal keer wat kopers  

die winkel per week besoek 
12 10 7 7 6 2 3 2 

 

 
 
 
1.1 Strong/Sterk    

(1) 
1.2 –0,95 (–0,9462..)   

(1) 
1.3 a = 11,71  (11,7132…) 

b = –1,12  (–1,1176…) 
71,1112,1ˆ +−= xy  

  value of a 
  value of b 
  equation/vgl 

(3) 
1.4 71,11)6(12,1ˆ +−=y  

    = 5 times  
 

  substitition 
  answer 

 (2) 
1.5 On scatter plot/Op spreidiagram  A line close to any 

       2 of the following    
      points: 
     (5 ; 6)  or (10 ; 2

1 ) or  
     (6 ; 5) or (0 ; 11,7) 
   

 (2) 
[9] 

  

0
1
2
3
4
5
6
7
8
9

10
11
12

0 1 2 3 4 5 6 7 8 9 10

Av
er

ag
e 

nu
m

be
r 

of
 ti

m
es

 
sh

op
pe

d 
pe

r 
w

ee
k 

Distance from the store in km 

SCATTER PLOT/SPREIDIAGRAM 

Memo
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QUESTION/VRAAG 2 
 
2.1 Positively skewed OR skewed to the right/positief skeef OF skeef na regs  answer 

(1) 
2.2 Range/Omvang = 2,21 – 1,39 = 0,82 m  subtract 

     values 
answer          

(2) 
2.3  

 
 
 
 
 
 
 

Intervals 
Klasse 

Cumulative frequency 
Kumulatiewe frekwensie 

5,13,1 <≤ x  24 

7,15,1 <≤ x  95 

9,17,1 <≤ x  133 

1,29,1 <≤ x  156 

3,21,2 <≤ x  160 

 
 
95 , 133,  
   156 
 
160 
 
 

(2) 

2.4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

–  

 upper 
    limits / 
    boonste 
    limiete 
 cum f/ 
    kum f  
 shape/ 
    vorm      
 grounded 
     geanker 
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(4)                 

2.5 method (using 80 to determine the height) 
1,65  (accept any value between 1,6 and 1,69) 
 

 method 
 answer 

 (2) 
2.6.1 The mean would change by 0,1 m 

Die gemiddelde sal met 0,1 m verander 
 answer 

(1) 
2.6.2 No influence/change as there is no difference in variation of data./Geen invloed 

/verandering aangesien daar geen verskil in die variasie van die data is nie. 
 answer 

(1) 
[13] 

 
  

0
5

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170

1.1 1.3 1.5 1.7 1.9 2.1 2.3 2.5

N
um

be
r 

of
 le

ar
ne

rs
 

Heights (m) 

OGIVE/OGIEF  

Q2 
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QUESTION/VRAAG 3 
 
                   

3.1 M = Midpt of AC                                    [diags of rectangle bisect/        
                                                                        hoekl v reghoek  halveer]   







 ++−

=
2

32;
2

67M   

    





−=

2
5;

2
1M  

 
 
 
 
 x-value of M 
 y-value of M 

(2) 
3.2 

pp
m

−
=

−
−

=
6

3
6

03
BC    

OR/OF  

6
3

6
30

BC −
−

=
−
−

=
pp

m  

 
answer       

 (1) 
 
 

answer       
 (1) 

3.3 
BCAD mm =   [AD | | BC] 

2BC =m  

2
14

2123

2
6

3

=

−=

=
−

p

p
p

 

OR/OF 

px

ybut
xy

xy
C

xxyy

==∴

=
−=∴

−=−

−=−

2
14

0
92

)6(23
)3;6(

)(2 11

 

 
OR/OF 

 
 2BC =m  
 
 equating 
 
 
 
answer          

 (3) 
 2BC =m  
 
 
 substituting  
    (6 ; 3) 
 
 
 
answer          

 (3) 
 

 
 

x

y
D

M
A(−7 ; 2)

O

G

B

C(6 ; 3)

F(p ; 0)
α
<

y = 2x + 16
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2
9

2
9

920
92

9
123
2

=∴=

−=
−=

=−
+=
+=

px

x
xy
c

c
cxy

 

 
 
 2BC =m  
 
 
 substituting 
 
 
 
answer          

 (3) 
3.4 DB =AC [diag of rectangle = / hoekl v reghoek =] 

170AC

113AC

)23()76(AC

)()(AC

22

22

2
12

2
12

=

+=

−++=

−+−= yyxx

 

∴ DB = 170 or 13,04 

 
 
 substitution 
 
 
 length of AC 

 

 AC = BD      
   (3) 

 3.5 2tan BC == mα   
∴α  = 63,43° 

 

 BCtan m=α  
 α  = 63,43° 

(2) 
3.6 In quadrilateral OFBG: 

°= 63,43BF̂O    [vert opp  ∠s/regoorst ∠e] 

°== 90FB̂GGÔF  
∴ ]63,439090[603BĜO °+°+°−°= [sum ∠s quad/som ∠e vierh = 360°] 

∴ °= 57,116BĜO  
OR/OF  

2
1

AB −=m  

90° + AĜO = 153,43° 
∴ AĜO  = 63,43° 
     BĜO  = 180° – 63,43° 
      = 116,57° 
OR/OF  

°== 90FB̂GGÔF  
∴GOFB is cyc quad 

BĜO  = 180° – 63,43° [∠s of cyc quad = 180°] 
      = 116,57° 
OR/OF 

°=

°−°=∴

∴
°==

°=

57,116BĜO

43,63180BĜO

quad cyclic a is OGBF
90GB̂FGÔX

43,63BF̂O

 

 
  size of BF̂O  

 

 S  

 answer 
          (3) 

  
2
1

AB −=m  

 

 S  
 answer 

          (3) 
 

 
  S 
 S  
 answer 

          (3) 
 
 

 
  S 
 
 S  
 answer 

          (3) 
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3.7 







−

2
5;

2
1M  is the centre/is die middelpunt   

2
170

=r  = radius [BD is diameter/middellyn] 

   42,5  
2

85   
2

170
2
5

2
1

222
==








=






 −+






 + yx  

 M is centre 
 

 
2

170
=r    

 
 equation 

                 (3) 
3.8  45MÂBMB̂C °==    [diag of square bisect ∠s/hoekl v vierk halv ∠e] 

 tangenta be  willBC ∴  [converse tan chord th/omgekeerde raakl-koordst] 
OR/OF  
 

°= 90BM̂A  [diag of square bisect ⊥] 
∴ AB is diameter 
BC ⊥ AB 
∴ BC is tangent  [ line ⊥ radius or converse tan-chord th]  

S  
 R                                        
                        (2) 
 
S  
 
 
 R                                        
                        (2) 

[19] 
 
  

M 
C 

B 
A 



Mathematics P2/Wiskunde V2 8 DBE/November 2016 
 NSC/NSS – Memorandum 

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

 
 
QUESTION/VRAAG 4 
 

 
 
 

4.1 ∠ in semi circle/ ∠ at centre = 2∠ on circle 
∠ in halfsirkel /∠ by middelpt = 2∠ op sirkel 
 

 R 
(1) 

4.2 

2
5

53
27

TS

−=

−
−

=m
       

 

 
 substitution 
 
 TSm  

(2) 
4.3 

xy

c

c

cxy

m

mm

5
2
0

)5(
5
22

5
2

5
2

SR][TS1

RS

RSTS

=

=

+=

+=

=∴

⊥−=×

 

 
 
 
 
 
 
OR/OF 

 

 RSm  
 
 
 
substitution m 
   and (5 ; 2) 

 

 equation 
                           (3) 
 
 
 
 
 
 
 

O 

y 

x 

M 

 

T(3 ; 7) 

S(5 ; 2) 

R 

K(a ; b) 

L 
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xy

xy

xxyy

m

mm

5
2

)5(
5
22

)(
5
2
5
2

SR][TS1

11

RS

RSTS

=

−=−

−=−

=∴

⊥−=×

 

 

 RSm  
 
 
 
substitution m 
   and (5 ; 2) 

 equation 
                           (3) 

4.4.1 

145
4
1

362.2TR

4
1

36

=









==

=

r

r
 

OR/OF 

2
145

2
1

67)93(TM
2

2 =





 −+−=

 145
4
1362.2TR =








== r  

 
 r 
 
 answer 
                           (2) 
 
 
 
 substitution 
 
 answer 
                           (2) 

4.4.2 








2
16;9M  

 ∴ 9
2

3R =
+x

  and 
2
16

2
7R =

+y
 

∴ R(15 ; 6) 
 
 
 
OR/OF 









2
16;9M  

 ∴ )6;15(R
2
1

2
16;69R =






 −+  

 
 
 
 
 
 
 
 
 
 
 
 
 
OR/OF 

 
 M 
 
 
 
 x coordinate 
 y coordinate 

(3) 
 
 

 M 
 
 x coordinate 
 y coordinate 

(3) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer only: full marks 
Answer only: only 1 coordinate  
                       correct (1 mark) 



Mathematics P2/Wiskunde V2 10 DBE/November 2016 
 NSC/NSS – Memorandum 

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

12
1

7
2
16

39
−=

−

−
=TMm  

6)15(
5
2

15
4
29

60
29

4
29

12
1

5
2

)2(..........
5
2:

)1.........(
4
29

12
1)3(

12
17:

==∴

=∴

=

+−=

=

+−=+−=

y

x

x

xx

xySR

xycTM

 

 
 
 
 
 
 

 equating 
 
 
 
 x coordinate 
 
 y coordinate 

(3) 

4.4.3 ( ) ( )

29254ST

)72()35(ST

ST
22

2
12

2
12

=+=

−+−=

−+−= yyxx

 

45,0
5

1
5
5

145
29

TR
TSRsin ororor==  

OR/OF 

( )( )

5
1

5
5sin

sin)292)(145(
2
129

2929229
2
1TSR of area

292

29

orR

R

SR

TS

=

=

==∆

=

=

 

 
 
substitution 
 
 answer 
 
 ratio 

(3) 
 

 
 
 
area 
 
 rule 
 
 ratio 

(3) 

4.4.4 

2912
:);(Ksubstitute

2912
)3(127

)(12
12

tangent][1
12
1

93
2
167

11

KTL

KTLTR

TR

−=

−=
−=−
−=−

=
⊥−=×

−=
−

−
=

ab
ba

xy
xy

xxyy
m

rmm

m

 
 
 
 
 
OR/OF    


12
1

TR −=m  

 KTLm = 12 
 
 
 
 2912 −= xy  

                           
 (3) 

 
 
 
 
 
 

OR/OF   
12
1

153
67

TR −=
−
−

=m  
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2912
)3(127

12
3
7

tangent][1
12
1

93
2
167

KTLTR

TR

−=
−=−

=
−
−

⊥−=×

−=
−

−
=

ab
ab

a
b

rmm

m

 

 
OR/OF    

2912
58242

4914961144361222530
)7()3()76()315()6()15(

TKTRKR
222222

222

−=
−=

+−+−+=+−+−
−+−+−+−=−+−

+=

ab
ab

baba
baba

 


12
1

TR −=m  

 

 KTLm = 12 
substitution  
   (3 ; 7) & (a ; b)                           

 (3) 
 
 

 
 
subst into Pyth 

multiplication 
simplification 

 (3) 

4.4.5 

145)7(3)-(

145)7(3)-(

TRTK

22

22

=−+

=−+

=

ba

ba  

Substitute  b = 12a – 29    [from 4.4.4] 

145)3612(3)-(
145)72912(3)-(

22

22

=−+

=−−+

aa
aa

 

01160870145
0145129686414496

2

22

=+−

=−+−++−

aa
aaaa

           

    

4or    2
290

)1160)(145(4)870(870 2

==

−±
=

aa

a

 ∴ b = 12(2) –  29         or     b = 12(4) – 29  
        = –5                                 = 19 
∴ K(2 ; –5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
OR/OF 

 
 substitution into   
    distance formula 
 
 
 substitution of 
    b = 12a – 29 
 
 
 
standard form 
 subst into   
    formula or 
   factorise 
 values of a 
 
 value of b 

(6) 
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145)7(3)(

145)7(3)(

TRTK

22

22

=−+−

=−+−

=

ba

ba

 
Substitute  b = 12a – 29    [from 4.4.4] 

4or    2
13

13)(

1453)(1443)(

145)3612(3)(

145)72912(3)(

2

22

22

22

=
±=−

=−

=−+−

=−+−

=−−+−

a
a

a

aa

aa

aa

 

∴ b = 12(2) –  29            or  b = 12(4) – 29 
        = –5                                 = 19 
∴ K(2 ; –5) 
 
OR/OF 
 

5) ; K(2  
19                        5 =        

 29 12(4)  or     29  12(2) =   

4or      2
0)4)(2(

086

01160870145

290122584014422530

290)3512()15(

290)62912()15(

145145)6()15(

2

2

22

22

22

22

222

−
=−
=−∴

==
=−−∴

=+−

=+−

=+−++−

=−+−

=−−+−

+=−+−

+=

- bb

aa
aa

aa

aa

aaaa

aa

aa

ba

TKTRKR

 

 
 
 substitution into  
   distance formula 
 
 
 substitution of 
    b = 12a – 29 
 
 

 13)( 2 =−a  
 
 1±  
 values of a 
 
 
 value of b  

(6) 
 
 
 substitution  
 substitution of 
    b = 12a – 29 
 
 
 
standard form 
 
 
 factors 
 
 
 values of a 
 
 
 
 value of b 

(6) 
 

  [23] 
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QUESTION/VRAAG 5 
 

5.1.1 

p−=
°−=° 16sin196sin

 
reduction 
answer 

(2) 
5.1.2 

2

2

1

16sin116cos

p−=

°−=°
 

OR/OF 
 

2

22

1

1

px

px

−=

=+
 

∴ 
2

2

1
1

1
16cos p

p
−=

−
=°  

statement 
answer 

(2) 
 
 
 

x in terms of p 
 
 
answer 

(2) 

5.2 B)sin(A + = B)](Acos[90 +−°  
B]A)cos[(90                  −−°=  

A)sinBsin(90A)cosBcos(90                  −°+−°=  
AsinBcosAcosBsin                  +=  

co-ratio 
correct form 
expansion 

 (3) 

5.3 

2
sinA)cosA.(

AAcos2sin
sinA)cosA.(

2Asin
sinA)cosA.(
2Asin

)A90cos(.A)cos(
A2cos1

2

2

−=
−

=

−
=

−
=

+°−
−

 

 
OR/OF 
 

2
sinAcosA.

2cosA.sinA
sinAcosA.

AAsin4cos
sinAcosA.

A)cosA(14cos

sinAcosA.
A4cosA4cos

sinAcosA.
1)A4cosA(4cos1

sinAcosA.
1)A(2cos1

A)A)cos(90cos(
2Acos1

2222

4224

222

−=
−

=

−
=

−
−

=

−
−

=
−

+−−
=

−
−−

=
+°−

−

 

 

 

OR/OF 

 
 
 

 2Asin2  
 cosA   sinA−  
 
 
 
 2sinAcosA  
 
 answer 

(5) 
 
 
 

 1cos2 2 −A  
 cosA   sinA−  
 
 
 
 
 
identity 
 
 
 answer 

(5) 
 
 
 
 
 
 

16° 
1 

(x ; p) 
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2
sinAcosA.

Acos2sinA

sinAcosA.
A)sinA(14sin

sinAcosA.
A)4sinA4sin(11

sinAcosA.
A)2sin(11

2

22

22

22

−=
−

=

−
−

=

−
+−−

=

−
−−

 

 A2sin21−  
 cosA   sinA−  
 
 
 
 
 
 
 
identity 
 
 answer 

(5)                                                                     

5.4.1 

5
4Bcos

5
31B2cos

5
3cos2B

2

2

=

=−

=

 

∴ 
5

2
5
4Bcos or=   or 

5
52

 [ 0° ≤ B ≤ 90°] 

 
OR/OF 
 

5
52
2

1
5
3

2
12coscos

=

+
=

+
=

BB

 

 

 
 
 
 identity 
 
 value of Bcos2  
 
 answer 

(3) 
 
 
 
 
 

 
2

12cos +
=

B
 

 
 value of Bcos2  
 
 answer 

(3)                                   

5.4.2 

 

5
1

5
21

Bcos1Bin
2

22

=









−=

−=s

 

 
OR/OF 
 

1
1
54

)5()2(

2

2

222

=
=

=+

=+

y
y
y
y

 

∴ 
5
5

5
1Bsin or=  

 

 
 
 

 =Bin2s
5
1

 

 answer 
 

(2) 
 
 
 
 
 
 
 y = 1 
 
 answer 

(2) 
 
 

5
B 

(2 ; y) 

∴ 
5
5

5
1Bsin or=  
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OR/OF 

5
1Bsin

5
3B2sin1

5
3cos2B

2

2

=

=−

=

 

∴ 
5
5

5
1Bsin or=  

 

 
 
 
 
 
 
 

 

 =Bin2s
5
1

 

 
 answer 

(2) 
5.4.3 

10
10

10
1

10
1

10
2

2
1

5
1

2
1

5
2

sinB.sin45cosB.cos45)45cos(B

or=

−=

















−
















=

°−°=°+

 

 
OR/OF 
 

10
10

52
2

52
2

52
22

2
2

5
1

2
2

5
2

sinB.sin45cosB.cos45)45cos(B

or=

−=

















−
















=

°−°=°+

 

  expansion 
 

 







2
1

 

 







5

2
& 








5

1
 

 
answer 

(4) 
 
 

  expansion 
 

 







2
1

 

 







5

2
& 








5

1
 

 
answer 

(4) 
  [21] 
 
  



Mathematics P2/Wiskunde V2 16 DBE/November 2016 
 NSC/NSS – Memorandum 

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

 
 
QUESTION/VRAAG 6 
 
6.1 

 

 
 
 
 
 x- intercepts/ 
         afsnitte 
 
 y- intercept/ 
         afsnit 
 turning pts/ 
    draaipte 
 
 
 
 

(3) 

6.2 32sin23)( −=− xxf

 ∴ maximum value = 2 – 3 = –1 
 
  answer 

(2) 
6.3 

ZkkxorZkkx
Zkkx

ref

x

xx

∈°+°−=∈°+°=
∈°+°=

°=∠

−=

−=

,90.28.13;90.72,76
;180.43,1532

57,26
2
12tan

2cos2sin2

 

 
 
 
OR/OF 
 

Zkkorkx
Zkkorkx

ref

x

xx

∈°+°°+°=
∈°+°°+°=

°=∠

−=

−=

;180.72,166180.72,76
,360.43,333360.43,1532

57,26
2
12tan

2cos2sin2

 

 
 

 


2
12tan −=x  

 
 °= 43,1532x   
    or – 26,56o  
 °72,76 or 
   − 13,28° 
 Zkk ∈°;90.  

(4) 
 

 


2
12tan −=x  

 °= 43,1532x  
    &  333,43° 
 °72,76 & 
     166,72° 
 Zkk ∈°;180.  

(4) 

6.4 )28,13;28,103( °−°−∈x  
 
OR/OF 
 
–103,28° < x < –13,28° 

 values 
notation 

(3) 
 values 
notation 

(3) 
[12] 

 
  

f 

g 

–180° –90° 0° 90° 180° 135° 45° –45° –135° 

2 

1 

–2 

–1 
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QUESTION/VRAAG 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.1 222 33DB +=   [Theorem of Pyth] 

         = 18 

12,2
2

23
2

3
2
18DB

2
1OB

18DB

ororor==

=
 

OR/OF 
 

12,2
2

3
2

23

45sin3
3

45sin

ororOB

OB

OB

=

°=

=°

 

OF/OR 

12,2
2

23
2

3

32
1

3
45cos

ororOB

OB

OB

=

=

=°

 

 
 
 
 
 

 substitution into 
    Pyth 
 
 value of DB 
 
 answer 

(3) 
 

 correct ratio 
 
 OB as  subject 
 
 answer 

(3) 
 
 

 correct ratio 
 
 special angle 
 
 
 answer 

(3) 
 
 
 
 
 
 

height)(base) of area(
3
1pyramidofVolume ⊥×=  

 

E 

A 

B 

C 

D 

O 

3  
θ 

x  
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OR/OF 

2,12or
2

23or
2

3OB

32OB

    2OBAB

[pyth]   BOAOAB

OAOB
)bisect  (diagonals          90BÔA

22

22

222

=∴

=

=∴

+=

=
⊥°=

 

 
 
 OB = OA 
 
 
 Pyth  
 
 
 
 
 answer 

(3) 

7.2 

2
9BE

2
3BE

(Pyth)         OB  EOBE

2

2
22

222

+=









+=

+=

x

x

 

2
92

3cos

2EB
ABcos

2AB.EB
AB

2AB.EB
AEEBABcos

cosAB.EB2EBABAE

2

2222

222

+
=

=

=
−+

=

−+=

x
θ

θ

θ

θ

 

 
OR/OF 

2
9BE

2
3BE

(Pyth)         OB  EOBE

2

2
22

222

+=









+=

+=

x

x  

2
92

3
2
96

9cos

cos.
2
9)3(2

2
99

2
9

cosAB.EB2EBABAE

2

2

2
2

2
2

2

222

+
=

+
=









+−








++=








+

−+=

x

x

xxx

θ

θ

θ

 

 

 
 
 substitution into 
    Pyth 
 
 length of BE   
 
correct cosine 
   rule 
 cos θ  as subject                   
 
 
 simplification 

(5) 
 
 
 
 
 

s 
 
 substitution into 
    Pyth 
 
 
 
 length of BE   
 
correct cosine 
   rule 
 
 substituting 
 
 cos θ  as subject                   
  
 

 
 
 

 (5) 
 

  

[EB = AE] 
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 OR/OF 

2
9BE

2
3BE

(Pyth)            OB  EOBE

2

2
22

222

+=









+=

+=

x

x

 

2
92

3
2
9

2
3

cos

2

2

+
=

+
=

x

x
θ  

 
OR/OF  
 

2
92

3cos

2
9

cos2
3

sin
2
9

cossin2
3

sin
2
9

2sin
3

2sinsin
2180ˆ

2

2

2

2

+
=

+=∴

+
=∴

+
=∴

=
−°=

x

x

x

x

E
E

θ

θ

θθθ

θθ

θ
θ

           

 
 
 substitution into 
    Pyth 
 
 length of BE   
 
 sketch with 
        values                   


2
3

 

 substitution 
 
 
 

 (5) 
 
 
 

 θ2180Ê −°=  
 θ2sinsin =E  
 
 
 subst into sine 
    rule 
 
 diagram 
 
 
 θθ cossin2  
 
 

 
 

 (5) 

7.3 

5

)9(
3
115

height)(base) of area(
3
1Volume

=

×=

⊥×=

x

x
 

2
9252

3cos
+

=θ  

∴ θ   = 73,97° 

 
 
 
 substitution 
 
 x-value 
 
 substitution 
 
 answer            

(4)                          
[12] 

 
 
  

E 

A B F 

2
92 +x  

2
3  2

3  

E 

A  B
 E 

 

3 

 θ  θ 

 
2
92 +x  

θ  
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QUESTION/VRAAG 8 
 
8.1 

 
 

 
8.1.1 Alternate angles / verwiss hoeke, PQ || SR  R        

(1) 
8.1.2(a)            70T̂2 °=   [∠s opp = sides/∠e teenoor = sye] 

∴ )70(2180Q̂1 °−°=   [∠s/e ∆ = 180°] 
          = 40° 

 S  R      
              
 
 answer 

  (3) 
8.1.2(b) °= 40P̂1    [tangent chord th/raakl-koordst]  S  R             

(2) 
 
  

 

P 
 S 

Q R 

T 

°70
 
  

2
  

2 

1 

1 
2 

3 

1
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8.2  
 

 
 
 
8.2.1 AT = 20  [line from centre ⊥ to chord/lyn vanaf midpt ⊥ koord] S             

(1) 
8.2.2 

ΔAOT]:Pyth[ASOSATOT
AOS] :[Pyth                    ASOSAO

2222

222

+=+

∆+=

 

But  AS = 24 [line from centre ⊥ to chord/lyn vanaf midpt ⊥ koord] 

15OT
225OT

OT
225
176176

576OT
15
7400OT

2

2

2
2

=
=

=

+





=+

 

 
400225AO +=∴  

           = 25  
OR/OF 
Let OS = 7, then OT = 15 
In ∆AOT:    

25AO
625

1520AO 222

=
=

+=
 

In ∆AOS:    

25AO
625

742AO 222

=
=

+=
 

∴ OA = 25 
 
 
OR/OF 

 
 
 equating 
  AS = 24 
 
 substitution 

    OT
15
7OS =  

 
 
  OT  
 
 
 radius      

(5) 
 
 

 
 
  testing in 
        ∆AOT 
 
  testing in 
        ∆AOS 
 
 
 
 conclusion 

(5) 
 

 
 

C 

O 

S 

A 

T 
B 

x 
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ΔAOT]:Pyth[ASOSATOT
AOS] :[Pyth                    ASOSAO

2222

222

+=+

∆+=
 

Let OT = 15x.  Then OS = 7x 
But  AS = 24 [line from centre ⊥ to chord/lyn vanaf midpt ⊥ koord] 

1
176761

57649400252

576)7(400)15(

2

22

22

=
=

+=+

+=+

x
x

xx

xx

 

400225AO +=∴  
           = 25  
 
OR/OF 
AS = 24 [line from centre ⊥ to chord/lyn vanaf midpt ⊥ koord] 

25AO
625AO

9
4400AO

225
176

AOT] :[Pyth24)20(AO
225
49AO

ASOT
15
7

AOS] :[Pyth                    ASOSAO

2

2

2222

2
2

222

=
=

=

∆+−=

+





=

∆+=

 

 equating 
 
 
  AS = 24 
 substitution 
 
 
 
 
  x = 1 
 
 radius      

(5) 
 

 AS = 24 
 
 
  substitution 

     OS = OT
15
7

 

 equating 
 subst Pyth 
 
 
 
  
 radius      

(5) 
[12] 
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QUESTION/VRAAG 9 
 

 
 
9.1.1 tangent chord theorem/raaklyn-koordstelling  R  

(1) 
9.1.2 corresponding/ooreenkomstige ∠s/e; FB || DC  R  

(1) 
9.2  DĈBÊ1 =  

quad cyclic  BCDE =∴ [converse ext ∠ cyc quad/omgek: buite∠kdvh] 

 S     

 R              
(2) 

9.3 

]CD/|| BF ,[alt             DB̂FD̂

]segment/ same in the [                  ÊD̂

2

22

e,BF||CDverwiss s

segmentdiesines

∠∠=

∠∠=

 
 

 S   

 S  
(2) 

9.4 y=3B̂  OR  23 ĈB̂ =  [∠s in the same segment/∠e in dies segment] 

yx −=2B̂  OR  x=+ 23 B̂B̂    [from 9.3 and 9.4] 

yx −=1Ĉ      [from 9.2 and 9.3] 

12 ĈB̂ =∴  
 
OR/OF 
In ∆ BFE and ∆ BEC 

  ĈB̂

],,[    CBEBFE///
 theorem]chord-[tan            B̂B̂F̂

][                   ÊÊ

12

43

21

=∴

∠∠∠∆∆∴
+=

== x

 

 S 
 S 
 S 

(3) 
 
 
 

 identifying ∆ ’s 
 S 
 S 

 
 

(3) 
[9] 

  

D 
3 

x 

x 
1 

1 

1 

F 

E 

C 

B 

A 

1 
2 

2 
2 

2 3 

4 

y 
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QUESTION/VRAAG 10 
 
10.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.1 

 

TR
PT

SQ
PS

ΔSTRarea
ΔPSTarea

QST area
PST area

QR] || ST height; base, [same                 STR area  QST areaBut 
[common]                        PST area  PST area

TR
PT

TR
2
1

PT
2
1

STR area
PST area

SQ
PS

SQ
2
1

PS
2
1

QST area
PST area 

:Proof

1

1

2

2

=∴

=
∆
∆

∴

∆=∆
∆=∆

=
×

×
=

∆
∆

=
×

×
=

∆
∆

h

h

h

h

 

 
 constr/konstruksie 
 
 
 
 
 
 

 
QST area
PST area

∆
∆

2

2

SQ
2
1

PS
2
1

h

h

×

×
=  

 
STR area
PST area

∆
∆

= 
TR
PT

 

 
 
 
 S   R 
 
 S 
 
 

(6) 
  

P 

S 

Q 

T 

R 

h2 
h1 

]
PS/  T from

  and PT  S from  draw and Q  toT and R  toSJoin  :Constr

21

21

 PSvan T 
  PT en h van S trek hTQ en enVerbind SR

hh

⊥
⊥⊥
⊥

 

equal altitudes 

equal altitudes 
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10.2 
 

 
10.2.1 Corresponding/Ooreenkomstige ∠s/e; GF || LK  R                   

(1) 
10.2.2(a) 

y
x
x

y

teweredighs
x
x

y

=∴

==

==

GH

HG]  [LH                           22GH

LK]| |GF ; theorem/[prop     2GL   OR    
KM
FK

LM
GL

 

 
S   R 
 
 GL = 2GH 

 
(3) 

 
 
 
 
 
 
 

2 

1 

1 

1 

2 

2 

2 

3 
1 

3 

M 

L 

H 

G 
K 

F 

y 

2x 

x 
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10.2.2(b) 

                                       ]quad/ cyclic [ext                FĤMKor  MK̂L

LK] || GF s;  ding/[corresponMF̂GK

1

1

koordevhbuite

tooreenkoms

∠∠=

∠=




FĤM  = MF̂G  
In ∆MFH and ∆MGF: 
       M̂  = M̂        [common/gemeen] 
 FĤM  = MF̂G       [proven/bewys] 
∴ ∆MFH | | | ∆MGF      ][∠∠∠  
 OR/OR 

                                       ]quad/ cyclic [ext                FĤMKor  MK̂L

LK] || GF s;  ding/[corresponMF̂GK

1

1

koordevhbuite

tooreenkoms

∠∠=

∠=




FĤM  = MF̂G

 In ∆MFH and ∆MGF: 
       M̂  = M̂        [common/gemeen] 
 FĤM  = MF̂G       [proven/bewys] 
       ĜF̂2 =        [∠s of ∆ = 180°] 
∴ ∆MFH | | | ∆MGF       

 

S  R 

 S 
 
 S 
 
 
 R 

(5) 
 

 

S  R 

 S 
 
 S 
 
 S 

(5) 

10.2.2(c) 

y
x

2
3            

s] ||| [                            
MH
MF

FH
GF

=

∆=∴
 

S  R 
 
 

(2) 
10.2.3 

2
3      

2
3

6
9     

)](2.2.10from[
3
3

2
3

s] ||| [                             
MF
MG

MH
MF

2

2

=

==

=

∆=

x
y

x
y 

c
x
y

y
x

 

 S  
 
substitution 
 
 
 
simplificatio
n 
 
 

(3) 
[20] 

 TOTAL MARKS 150 
 


