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INSTRUKSIES EN INLIGTING

Lees die volgende instruksies aandagtig deur voordat jy die vrae beantwoord.

1.

2.

Hierdie vraestel bestaan uit 10 vrae.
Beantwoord AL die vrae in die ANTWOORDEBOEK wat verskaf word.

Dui ALLE berekeninge, diagramme, grafieke, ensovoorts wat jy in die beantwoording
van die vrae gebruik, duidelik aan.

Volpunte sal nie noodwendig aan slegs antwoorde toegeken word nie.

Jy mag 'n goedgekeurde wetenskaplike sakrekenaar (nieprogrammeerbaar en
niegrafies) gebruik, tensy anders vermeld.

Indien nodig, rond antwoorde tot TWEE desimale plekke af, tensy anders vermeld.
Diagramme is NIE noodwendig volgens skaal geteken NIE.
n Inligtingsblad met formules is aan die einde van die vraestel ingesluit.

Skryf netjies en leesbaar.

Kopiereg voorbehou Blaai om asseblief
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VRAAG 1

n Opname is by 'n plaaslike supermark gemaak oor die afstand wat kopers vanaf die winkel

woon en die gemiddelde aantal keer wat hierdie kopers in 'n week inkopies doen. Die resultate

word in die tabel hieronder getoon.

Afstand vanaf die winkel in km 1 2 3 4 5 7 8 10

Gemiddelde aantal keer wat kopers 12 | 10

per week inkopies doen

Gemiddelde aantal keer wat
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Gebruik die spreidiagram om kommentaar te lewer op die sterkte van die verband tussen
die afstand wat 'n koper vanaf die winkel woon en die gemiddelde aantal keer wat sy/hy
in 'n week by die winkel inkopies doen.

Bereken die korrelasiekoéffisiént van die data.

Bereken die vergelyking van die kleinstekwadrate-regressielyn van die data.

Gebruik jou antwoord by VRAAG 1.3 om die gemiddelde aantal keer te beraam wat 'n
koper, wat 6 km vanaf die supermark woon, die winkel in 'n week sal besoek.

Skets die kleinstekwadrate-regressielyn op die spreidiagram wat in die
ANTWOORDEBOEK verskaf is.

DBE/November 2016
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VRAAG 2
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Die lengtes van 160 leerders in 'n skool word gemeet. Die lengte van die kortste leerder is
1,39 m en di¢ van die langste leerder is 2,21 m. Die lengtes word in die histogram hieronder
voorgestel.

21

22

2.3

24

2.5

2.6

Histogram

80 71

Aantal leerders

Lengtes (in m)

1,1 1,3 1,5 1,7 1,9

2,1 23

Beskryf die skeefheid van die data.

Bereken die omvang (variasiewydte) van die lengtes.

Voltooi die kumulatiewefrekwensie-kolom
ANTWOORDEBOEK gegee word.

(1)
2)

die tabel wat in die

(2)

Skets 'n ogief (kumulatiewefrekwensie-kromme), wat die data voorstel, op die rooster

wat in die ANTWOORDEBOEK gegee word.

(4)

Tagtig leerders se lengtes is minder as x meter. Skat x. (2)

Die persoon wat die metings geneem het,
het slegs 'n 1,5 m-maatband beskikbaar gehad.
Om te kompenseer vir die kort maatband het
hy besluit om die band teen 'n muur, 1 m
vanaf die grond, te monteer. Nadat die metings
aangeteken is, het hy ontdek dat die maatband
1,1 m vanaf die grond in plaas van 1 m,
gemonteer was.

Watter invloed het hierdie fout op die
volgende:

2.6.1 Gemiddelde van die datastel

2.6.2 Standaardafwyking van die datastel

Kopiereg voorbehou

T

1.5 m-maatband

l

Afstand vanaf die grond

GROND

(D

(1)
[13]
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VRAAG 3

In die diagram is A(-7 ; 2), B, C(6 ;3) en D die hoekpunte van reghoek ABCD.
Die vergelyking van AD is y=2x+ 16. Lyn AB sny die y-as by G. Die x-afsnit van lyn
BC is F(p;0) en die inklinasichoek van BC met die positiewe x-asis ¢ . Die hoeklyne van
die reghoek sny by M.

3.1

3%

5

3.4

38

3.6

3.8

D Y
Y=+ v
C(6;3)
A(=7;2) M
o
F(p;0) h
B
Bereken die kotrdinate van M. (2)
Skryf die gradiént van BC in terme van p neer. (1)
Bereken vervolgens die waarde van p. (3)
Bereken die lengte van DB. (3)
Bereken die grootte van a. (2)
Bereken die grootte van OGB. (3)

Bepaal die vergelyking van die sirkel wat deur punt D, B en C gaan in die vorm
(x—a)’ +(y-b) =r°. (3)

Indien AD so geskuif word dat ABCD 'n vierkant word, sal BC 'n raaklyn wees

aan die sirkel wat deur punt A, M en B gaan, waar M nou die snypunt van die

hoeklyne van die vierkant ABCD is? Motiveer jou antwoord. (2)
(19]
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VRAAG 4

In die diagram gaan die sirkel, met middelpunt M, deur T(3;7), R en S35 2k BT 1s'n
middellyn van die sirkel. K(a : b) is 'n punt in die 4% kwadrant sodat KTL 'n raaklyn aan die
sitkel by T is.

4 L
B
T3:7)
R
S(5;2)
0 Y
K(a; b)
4.1 Gee 'n rede waarom TSR = 90°. (1)
4.2 Bereken die gradiént van TS. (2)
43 Bepaal die vergelyking van die lyn SR in die vorm y = mx +c. 3)
. . . L 5 Y 1
4.4 Die vergelyking van die sirkel hierbo is (x-9)? +| y - 65 = 361.
4.4.1 Bereken die lengte van TR in wortelvorm. (2)
4.4.2 Bereken die ko6rdinate van R. (3)
4.4.3 Bereken sinR. (3)
4.4.4 Toon dat b= 12a - 29. (3)
445 As TK =TR, bereken die kodrdinate van K. (6)

Kopiereg voorbehou Blaai om asseblief
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VRAAG 5

5.2

B

5.4

Gegee: sinl6°=p
Bepaal, sonder om 'n sakrekenaar te gebruik, die volgende in terme van p.

5.1.1 sin196°
Selad - cosl6°

Gegee: cos(A —B) = cosAcosB + sinAsinB

Gebruik die formule vir cos(A —B) en lei 'n formule af vir sin(A + B)

v1-=cos’2A

Vereenvoudig volledig, gegee dat 0° < A < 90°.
cos(—A).cos(90° + A)

Gegee: cos 2B = % en 0°<B <90°

Bepaal, sonder om 'n sakrekenaar te gebruik, die waarde van ELK van die
volgende in die eenvoudigste vorm:

54.1 cosB
54.2 sin B
543 cos (B +45°)

Kopiereg voorbehou Blaai om asseblief
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VRAAG 6

In die diagram is die grafiek van f(x) =2sin2x geskets vir die interval x e [-180° ; 180°].

JLy

~180° —9p°

6.1 Skets, op die assestelsel waarop f in die ANTWOORDEBOEK geskets is, die
grafieck van g(x) = —cos2x vir x € [-180° ; 180°]. Toon duidelik alle afsnitte met
die asse, die koordinate van die draaipunte en die eindpunte van die grafiek.

6.2 Skryf die maksimum waarde van f(x)-3 neer.
6.3 Bepaal die algemene oplossing van £ (x) = g(x).
6.4 Bepaal vervolgens die waardes van x waarvoor f(x)< g(x) in die interval

x € [-180°; 0°].

Kopiereg voorbehou Blaai om asseblief

3)

(2)

(4)

(3)
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VRAAG 7

E is die toppunt van 'n piramide met 'n vierkantige basis ABCD. O is die middelpunt van die
basis. EBA = ¢, AB=3m en EO, die loodregte hoogte van die piramide, is x.

o 1 .
Volumevan piramide = 2 (oppervlakte van basis)x (_L hoogte)

£9) Bereken die lengte van OB. (3)
3
7.2 Toon dat cos6 =
2.e% 4 2
2 )
i As die volume van die piramide 15 m’ is, bereken die waarde van 6. 4)
[12]
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Gee redes vir ALLE bewerings en berekeninge in VRAAG 8, 9 en 10.
VRAAG 8

8.1 In die diagram hieronder is PQRT 'n koordevierhoek met RT || QP. Die raaklyn by
P ontmoet RT verlengby S. QP =QT en PTS=70°.

8.1.1 Gee 'n rede waarom }:’2 =707, (1)
8.1.2 Bereken, met redes, die grootte van:
@ Q (3)
® P @)

Kopiereg voorbehou Blaai om asseblief
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8.2 A, B en C is punte op die sirkel met middelpunt O. S en T is punte op AC en
AB onderskeidelik sodat OS L ACen OT L. AB. AB=40 en AC =48.

C
O
A
(7
B
8.2.1 Bereken AT. (1)
822 As OS = %OT , bereken die radius OA van die sirkel. 5)
[12]
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VRAAG 9
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ABC is 'n raaklyn aan die sirke]l BFE by B. Vanaf C word 'n regultlyn ewewydig aan BF
getrek om FE verleng by D te ontmoet. EC en BD word getrek. E E =X en C2 = .

9.1

9.2

9.3

94

Gee 'n rede waarom ELK van die volgende WAAR is:

9.1.1 B, =x

Bewys dat BCDE 'n koordevierhoek is.

Watter ander TWEE hoeke is elk gelyk aan x?

Bewys dat B, = Cl.

Kopiereg voorbehou

Blaai om asseblief
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VRAAG 10

10.1 In die diagram is APQR geskets. S en T is punte op sy PQ en PR
onderskeidelik sodat ST || QR.

P
S T
Q > R
PS PT
B s die stellin t beweer dat — = — .
ewys die ing wat bew a S0 TR (6)

Kopiereg voorbehou Blaai om asseblief
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10.2 In die diagram is HLKF 'n koordevierhoek. Die koorde HL en FK is verleng en

DBE/November 2016

ontmoet by M. Die lyn deur F ewewydig aan KL ontmoet MH verleng in G.

MK =x, KF= 2x, ML=y en LH=HG.

10.2.1 Gee 'n rede waarom GEFM = LKM.

10.2.2 Bewys dat:
(@ GH=y
(b) AMFH ||| AMGF

() GF _3x
FH 2y

10.2.3 Toon dat 2 = \E
X 2

Kopiereg voorbehou

TOTAAL:

(1

)
(3)

(2)

)
[20]
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INLIGTINGSBLAD
x_—bi\sz —4ac
2a
A = P(l+ ni) A= P(1- ni) A=P(1-0)" A= P(1+1)"
T,=a+(n-1)d Snzg[2a+(n—l)d]
L. =ar™ S :M § &l S, 1a s —l<r<l
B r—1 -r
w0y 1] po 1=+
i i
. Sx+h) - (%)
"(x) = lim =
/'@ h—>0 h
X, +x, yi+y
d:\/(xz“‘x])z"'(yz_yl)z M( 12 2; [2 2J
" . _ Y2 =N _
y=mx+c Y=y, =m(x-x,) m=—=—" m=tanf
&g —4j

(x—a) +(y-b) =+

a b ¢
sinA  sinB  sinC
a? = % +c2 ~2bc.cos A

InAABC:

opperviakte AABC = éab.sinC

sin(a + ﬁ) = sina.cosf + cosa.sin

cos(a + [)’) =cosa.cosff —sina.sin 3
cos’ a —sin’ a

cos2a =11-2sin’ a

2cos’a—1

Kopiereg voorbehou

sin(e — f8) = sina.cos B - cosa.sin 8
cos{a— fB) = cosa.cos B + sina.sinff

sin2a = 2sina.cosa

P(A of B) = P(A) + P(B) — P(A en B)

,_ 2 =%)y-5)
> (x—x)
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National Senior Certificate/Nasionale Senior Sertifikaat (Grade 12/Graad 12)
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SENTRUMNOMMER

Sequence no on mark sheet
Volgnommer op puntestaat
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EKSAMENNOMMER

DATE BOOK NUMBER OF BOOKS
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NSC/NSS — Answer Book/Antwoordeboek

FOLLOW THESE INSTRUCTIONS CAREFULLY

Write your examination number and centre
number clearly in the spaces provided and
attach your examination number sticker in the
space provided.

Remember that your own name (or the name
of your school) may not appear anywhere on
or in this answer book.

Answer ALL questions in the spaces provided.

No pages may be torn from this answer book.

Read the instructions printed on your timetable
carefully as well as any other instructions
which may be given in each examination

paper.

Candidates may not retain an answer book or
remove it from the examination room. Answer
books must be returned to the Invigilator at the
end of the examination session.

Answers must be written in black/blue ink as
distinctly as possible. Do not write in the
margins.

Indicate the questions you have answered by
drawing a circle around the relevant numbers
on the front cover of the answer book where

marks are to be recorded.

Rule off through any work/rough work that
must not be marked.

In the event that you use the additional space
provided:
10.1 Write down the number of the
question
10.2 Leave a line and rule off after your
answer.

VOLG HIERDIE INSTRUKSIES NOUKEURIG

Skryf jou eksamennommer en sentrumnommer
duidelik in die ruimtes soos verskaf en plak jou
eksamennommeretiket in die ruimte soos
verskaf.

Onthou dat jou eie naam (of die naam van jou
skool) nie op of in hierdie antwoordeboek mag
voorkom nie.

Beantwoord ALLE vrae in die ruimtes wat
voorsien is.

Geen bladsye mag uit hierdie antwoordeboek
geskeur word nie.

Lees die instruksies wat op jou eksamenrooster
gedruk is sorgvuldig deur, asook enige ander
instruksies wat in elke eksamenvraestel gegee
word.

Geen antwoordeboek mag deur die kandidaat
behou of uit die eksamenlokaal verwyder word
nie. Antwoordeboeke moet aan die
Toesighouer terugbesorg word aan die einde
van die eksamensessie.

Skryf die antwoorde so duidelik moontlik met
swart/blou ink. Moenie in die kantlyn skryf nie.

Dui die vrae wat jy beantwoord het aan op die
voorblad van die antwoordeboek waar die
punte aangebring word, deur 'n kringetjie te
trek om die nommers van die vrae wat jy
beantwoord het.

Trek 'n netjiese lyn deur enige werk/rofwerk
wat nie nagesien moet word nie.

Ingeval jy die bykomende ruimte wat voorsien
word, gebruik:
10.1 Skryf die nommer van die vraag
neer
10.2 Laat 'n lyn oop en trek 'n lyn na jou
antwoord.

Copyright reserved/Kopiereg voorbehou
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-~

3
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Distance from the store in km
Afstand vanaf die winkel in km

Average number of times shopped per week
Gemiddelde aantal keer wat kopers

per week inkopies doen

12

10

SCATTER PLOT/SPREIDIAGRAM

=
3
== 12 =
23 10 ®
:f 9
&% 8
u
£ 7 ® ®
£% 6 3
-
@ R
s§ 3 ®
2y 2 ® ®
E = 1
R
5§ 0+ x :
c 0 1 2 3 4 5 6 7 8 9 10
E Distance from the store in km/Afstand vanaf die winkel in km
Solution/Oplossing Marks
Punte
Iid
()
1.2
(1)
1.3
3)
1.4
2)
1.5 Draw on the scatter plot above./Skets op die spreidiagram hierbo. (2)
[9]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2

4

NSC/NSS — Answer Book/Anrwoordeboek

DBE/November 2016

QUESTION/VRAAG 2
Histogram
80 71
: £
g3
g
° 2
: §
< 3
E <
Z.
Eld 1.3 1,5 1,7 1,9 2,1 2,3
Heights (in m)/
Hoogtes (inm)
Solution/Oplossing Marks
Punte
2.1
(1
2.2
)
2.3
Intervals Cumulative frequency
Klasse Kumulatiewe frekwensie
1. 3% 15
IL5<x <7
,L7€x<1,9
19Lx=2]
2L w23
2)

Copyright reserved/Kopiereg voorbehou
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Solution/Oplossing

Marks
Punte

2.4

Number of learners/Aantal leerders

OGIVE/OGIEF

170

165

160

155

150

145

140

1.1

1.3

15

1.7 19
Heights/Lengtes (in m)

2.1 2.3 2:5

(4)

2.5

2

2.6.1

(1

2.6.2

(1

Copyright reserved/Kopiereg voorbehou
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QUESTION/VRAAG 3
D ¥
y=2x+16 —r—>
C(6:3)
A(-7;2) M
a i
F(p:0)
B

Solution/Oplossing Marks
Punte

31
2

3.2
(1)

4.3
)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Solution/Oplossing Marks
Punte

3.4
3)

3.5
2)

3.6
3)

3.7
3)

3.8
2
[19]
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QUESTION/VRAAG 4
L
-T y
TG ;7)
S(5;2)
O L
K(a; b)
Solution/Oplossing Marks
Punte
4.1
e9)
4.2
)
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Solution/Oplossing Marks
Punte
4.3
3)
44.1
(2)
4.42
3)
443
3)
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Solution/Oplossing Marks
Punte
4.4.4
3)
4.4.5
(6)
(23]
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QUESTION/VRAAG 5
Solution/Oplossing Marks
Punte
£.1.1
2
512
)
5.2
3)
5.3
)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Solution/Oplossing Marks
Punte
5.4.1
)
5.4.2
2)
543
4
[21]
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Solution/Oplossing

Marks
Punte

6.1

00

3)
6.2

2)
6.3

4)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 14 DBE/November 2016
NSC/NSS — Answer Book/Antwoordeboek
Solution/Oplossing Marks
Punte
6.4
3)
[12]
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QUESTION/VRAAG 7

Volume of pyramid = %(area of base) x (L height)

Volume van piramide = %(oppervlakte van basis) x (L hoogte)

-
1
i
i
i
]
]
I
i
i
¥
¥
|
i
]
H
¥
]
1
i

-

O.\

Solution/Oplossing Marks
Punte

1]

3)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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Solution/Oplossing Marks
Punte

7

)
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7.3

4)

Copyright reserved/Kopiereg voorbehou
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Give reasons for ALL statements and calculations in QUESTIONS 8, 9 and 10.
Gee redes vir ALLE bewerings en berekeninge in VRAAG 8, 9 en 10.

QUESTION/VRAAG 8

8.1

DBE/November 2016

Solution/Oplossing

Marks
Punte

(1)
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Solution/Oplossing Marks
Punte

8.1.2(a)
3)

8.1.2(b)
2
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8.2
Solution/Oplossing Marks
Punte
8.2.1
(1
8.2.2
)
[12]
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QUESTION/VRAAG 9

Solution/Oplossing Marks
Punte

9.1.1
€9)

1.2
(1)

9.2

2)
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QUESTION/VRAAG 10
10.1
P
S T
Q 2~ R
Solution/Oplossing Marks
Punte
6)
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10.2

Solution/Oplossing Marks
Punte
10.2.1
(D
10.2.2(a)
3)
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Solution/Oplossing Marks
Punte
10.2.2(b)
(5)
10.2.2(c)
2
10.2.3
3)
[20]
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Additional space/Bykomende ruimte Marks
Punte
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TOTAL/TOTAAL: 150
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NOTE:
e [facandidate answered a question TWICE, mark only the FIRST attempt.

e [f a candidate has crossed out an attempt to answer a question and did not redo it, mark
the crossed-out version.

e Consistent accuracy applies in ALL aspects of the marking memorandum. Stop marking
at the second calculation error.

e Assuming answers/values in order to solve a problem is NOT acceptable.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE keer beantwoord het, sien slegs die EERSTE poging
na.

o As 'n kandidaat 'n poging om 'n vraag te beantwoord, doodgetrek en nie oorgedoen het
nie, sien die doodgetrekte poging na.

o  Volgehoue akkuraatheid is op ALLE aspekte van die memorandum van toepassing. Staak
nasien by die tweede berekeningsfout.

e  Om antwoorde/waardes om 'n probleem op te los, te veronderstel, word NIE toegelaat
NIE.
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QUESTION/VRAAG 1

DBE/November 2016

Distance from the store in km
Afstand vanaf die winkel in km

Average number of times shopped per week

Gemiddelde aantal keer wat kopers 12 | 10 7
die winkel per week besoek

SCATTER PLOT/SPREIDIAGRAM

2 —e
4 11 = =
g 10 (d
=09
T 28
5 -7 * »
2 26
5
= g 4
)
=2 ° — '
4 1
< o0
0 1 2 3 4 5 6 7 8 9 10
Distance from the store in km
1.1 Strong/Sterk v
@)
1.2 —0,95 (-0,9462..) v
@)
1.3 a=11,71 (11,7132...) v value of a
b=-1,12 (-1,1176...) v" value of b
y=-L12x+11,71 v' equation/vgl
A3)
1.4 p=-112(6)+11,71 v substitition
y ) )
=5 times v' answer
(2)
1.5 On scatter plot/Op spreidiagram v'v" A line close to any
2 of the following
points:
(5;6) or(10; §)or
(6;50r(0;11,7)
)
[9]
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QUESTION/VRAAG 2
2.1 Positively skewed OR skewed to the right/positief skeef OF skeef na regs v answer
(@)
2.2 Range/Omvang =2,21 - 1,39 =0,82 m v subtract
values
vanswer
2
2.3
Intervals Cumulative frequency
Klasse Kumulatiewe frekwensie V95 133
L3<x<15 24 156
LS<x<L7 95 y
17<x<19 133 160
9<x<2]1 156
21<x<23 160 2)
2.4 v’ upper
OGIVE/OGIEF limits /
= || &
imiete
135 ad v cum /]
1 7 fun f
135 ,/ v’ shape/
Bg / vorm
120 // v grounded
@ ﬂg 7/ geanker
= /
£ 105 /
g % '
= 90 7
= 80 1
o 75 i
2 70 /!
E 6 /
S 60 [
Z 55 /
50 /i
45 / '
40 7/ T
35  A—
30 T
25 o ,
20 / T
15 — :
10 / T
5 1
’ Q
11 13 1.5 2.[.7 19 2.1 2.3 2.5 4
Heights (m) @
2.5 method (using 80 to determine the height) v" method
1,65 (accept any value between 1,6 and 1,69) v’ answer
2
2.6.1 | The mean would change by 0,1 m v answer
Die gemiddelde sal met 0,1 m verander (1)
2.6.2 | No influence/change as there is no difference in variation of data./Geen invioed v answer
/verandering aangesien daar geen verskil in die variasie van die data is nie. e
[13]
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QUESTION/VRAAG 3
ALy
y=2x+16
C(6;3)
A(-7;2)
o X
8 F(p: 0) ’
G
B

3.1 M = Midpt of AC [diags of rectangle bisect/

=M(—7+6;2+3j

hoekl v reghoek halveer]

2 2 v’ x-value of M

1 5 v y-value of M

2 2) (2)

3.2 3-0 3
Mye = 6—p = 6—p vanswer 0
OR/OF
P 0-3 -3
B p-6 p-6 v answer 0
3.3 | m,, =my. [AD||BC]
mBC = \/ mBC = 2
3 =2 v’ equating
6-p
3=12-2p
p= 41 vanswer

2 (3)
OR/OF v oy =2
Y=y =2(x-x)
C(6:3)

v’ substituting

SLy=2x-9
buty =0
. x:4l:p vanswer
h 2 3)
OR/OF

Copyright reserved/Kopiereg voorbehou
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y=2x+c
3=12+c¢
_9=¢ BC
y=2x-9
0=2x-9 v’ substituting
9 9
x=— SLp=—
2 P 2
v'answer
3
34 DB =AC [diag of rectangle =/ hoekl v reghoek =]
2 2
AC=(r2 —x1) + (2 =) / substtuion
AC=4(6+7)2 +(3-2)°
AC =4/170 .
~. DB = +/170 or 13,04 AC=BD 3
35 | tana =mpe =2 v tana = mpe
Lo =63,43° v a =6343°
(2)
3.6 In quadrilateral OFBG:
OFB = 63,43° [vert opp Zs/regoorst Le] v size of OFB
FOG = GBF = 90°
. OGB =360°— [90° +90° + 63,43°] [sum Zs quad/som e vierh = 360°] V'S
- OGB = 116,57° v’ answer
OR/OF 3)
1
Myg = _5 Vomyy = _5
90° + OGA = 153,43°
- OGA =63,43° /S
OGB = 180° — 63,43° v answer
=116,57° 3)
OR/OF
FOG = GBF = 90° .
..GOFB is cyc quad v SS
OGB = 180° - 63,43° [Zs of cyc quad = 180°] v answer
=116,57° (3)
OR/OF
OFB = 63,43°
XOG = FBG = 90° v
.. OGBFis a cyclicquad y
R S
.. OGB =180°-63,43° v answer
0GB =116,57° G
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3.7 1 .
M(— > %) is the centre/is die middelpunt ¥ Mis centre
/170 170
r= T7 = radius [BD is diameter/middellyn] Vo= T
2
1 5 (V170 85 _
x+—| +y-=| =|—| =— =425 v equation
2 2 2 2
3)
3.8 CBM = BAM =45° [diag of square bisect Zs/hoekl v vierk halv ~e] jS
.. BC will be a tangent [converse tan chord th/omgekeerde raakl-koordst| R @)
OR/OF
. c |vS
AMB =90° [diag of square bisect ]
.. AB is diameter
BC L AB A VR
.. BC is tangent [ line L radius or converse tan-chord th] B ()
[19]
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QUESTION/VRAAG 4

o

y

DBE/November 2016

v

K(a; b)
4.1 Z 1n semi circle/ £ at centre = 2./ on circle v R
Z in halfsirkel /2 by middelpt = 2.£ op sirkel (1)
4.2 7-2
Mg = ; v’ substitution
— 3 v My
(2
43 Myg X Mg =—1 [TS_L SR]
2
mRS = g v mRS
2x+c
Y 5
o) v'substitution m
2:g(5)+c and (5 ; 2)
c=0
7 v’ equation
= —X 3
y 5 3)
OR/OF

Copyright reserved/Kopiereg voorbehou
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Mg X Myg = —1 [TS_L SR]
) v Mg
Mg = 5
_y =2 (x—=x,)
yohe 5 1 v'substitution m
2 and (5;2)
y=2= E(x —3) v equation
2 3)
=—x
4 5
441 I
r=.,36— vy
4
1 v answer
TR =2r=2 361 = /145 )
OR/OF
2
™ = (3_9)2 N 7—61 _ /145 v’ substitution
2 2
7 v answer
TR=2.r=2[1f36Z]=\/145 (2)
442 1
i 3 =9 and Jk"—Jr7:6l
2 2
- R(15;6) v’ x coordinate
Answer only: full marks v' y coordinate
Answer only: only 1 coordinate 3)
correct (1 mark)
OR/OF
1 Y M
M(9 ; 6—}
2 v’ x coordinate
. 1 1) . v’ y coordinate

OR/OF

Copyright reserved/Kopiereg voorbehou
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o — 9-3 1
™ — - T A
617 12
2
1 29
™ : 7=——03)+¢c y=——x+—  ......... 1
3) y=—5*t7 qy)
v’ equating
SR: y=—Xx ... (2)
2.1 .2
57 12 * 4 v’ x coordinate
2 2
—9x = 2 v y coordinate
60 4 3)
Sox=15
2
Ly==(15=6
y=3 (15)
4.4.3
ST :\/(xz _x1)2 +(J’z _y1)2
ST — \/(5 _ 3)2 + (2 _ 7)2 ‘/Substitution
ST =+/4+ 25 :\/E v’ answer
sinR = IS _ ﬁorﬁ orior 0,45 v ratio
TR J145 5 5 3)
OR/OF
TS =29
SR =24/29
1 v'area
area of ATSR = —(\/29 XZ\/29): 29
2 v’ rule
1 .
20 = E(«/145 )(24/29)sin R v ratio
| (3)
sSinR=—or—
5 45
444 6l
— V7 7-6 1 1
_ 2__ 1 OR/OF 0 V M = —
mig == BN MR =T,
KTL
myrp =12
Y=y =12(x-x))
y—T7=12(x-3) v y=12x=29
y=12x-29
substitute K(a;b): (3)
b=12a-29
OR/OF
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1
7—- 65 1 1
_ —__ V My = ——
m = TR
R=5 9 " 12 12
myr XmgrL = —1 [ L tangent]
b-17
a—3:12 v My =12
v'substitution
b-—7=12(a-3) 3:;7) & (a;b)
b=12a-29 3)
OR/OF
KR? = TR? + TK?
2 2 2 2 2 2
(@=15)"+(0-6)"=(15=-3)"+(6-7)"+(a=3)"+(b-T7) Y subst into Pyth
—30a+225—-12b+36=144+1—6a+9-14b+ 49 v e
multiplication
2b=24a—-58 v'simplification
b=12a—-29 3)
4.4.5 TK =TR

J@-3)> +(b-17)7° =145
(a-3)° +(b-7)" =145
Substitute b= 12a —29 [from 4.4.4]
(a-3)" +(12a—-29-7)" =145
(a-3)* +(12a-36)> =145
a’ —6a+9+144a> —864a +1296—-145=0
145a* —870a+1160 =0

L _870% J(870)2 - 4(145)(1160)

290
a=2or a=4
L b=12Q2)-29  or b=12(4)-29
=-5 =19
- K2 ;-5
OR/OF

v’ substitution into
distance formula

v’ substitution of
b=12a-29

v'standard form

v’ subst into
formula or
factorise

v’ values of a

v’ value of b
(6)
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TK =TR

J@=3) +(b-7)* =145
(a—3)>+(b-7)" =145

Substitute b =12a —29 [from 4.4.4]

(a-3)* +(12a-29-7)> =145

v’ substitution into
distance formula

v’ substitution of

b=12a-29
(a—3)2 +(12a-36)2 =145 ¢
(a-3)* +144(a-3)* =145 ,
vi(a— =
(a-3)* =1 (a=3)"=1
a—3=il v il
a=2 or 4 v’ values of a
S b=12(2)— 29 or b=12(4)-29
=-5 =19
- K(@2;-5) v value of b
(6)
OR/OF
v’ substitution
2 2 2 subs
KR* =TR"+TK v' substitution of
(a—15)* +(b—6)* =145+ 145 b=12a-29
(a—15)* +(12a -29-6)> =290
2 2
(a—15)% +(12a -35)* =290 v standard form
a’ —30a + 225+ 144a% — 840a +1225 = 290
145> —870a+1160=0 v factors
a’—6a+8=0
s (a-2)a-4)=0 v’ values of a
a=2 or a=4
~b=12(2) =29 orb=12(4)- 29 v value of b ©
=_5 =19
K(2;-5)
[23]
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QUESTION/VRAAG 5
5.1.1 sin196° = —sin16° ¥ reduction
=—p v answer
_ 2)
>1.2 c0s16° = +/1—sin” 16° statement
vanswer
=y1-p’ )
OR/OF 1
2, 2 _ (x;p)
x+pt=1 v'x in terms of p
x=41-p° 16°
1= p? g vanswer
. cosl6®= lp =\1-p° )
5.2 sin(A + B)= cos[90° — (A + B)] ¥ co-ratio
=cos[(90° - A) - B] v'correct form
= c0s(90° — A)cosB + sin(90° — A)sinB Y expansion )

=sin AcosB + cos AsinB

>3 v1—cos® 2A
cos(—A).cos(90° + A)
_ +sin 22A

- cosA.(—sinA)

B sin 2A

N cosA.(—sinA)

_ 2sin AcosA

- cosA.(—sinA)

=-2

OR/OF

Vi—cos?2A  y1-(cos?A—1)?

cos(—A)cos(90°+ A) "~ cosA.—sinA

3 \/1—(4cos4A—4coszA+1) 3 \/4coszA—4cos4A

COSA.—sinA COsA.—sinA

B \/4cos2A(1— coszA) _ \/4coszAsin2A
CcOsA.—sinA
3 2c0sA.sinA

"~ cosA.—sinA
=-2

CcOsA.—sinA

OR/OF

v/ sin22A

v CcoSA v —sinA

v 2sinAcosA

v answer

©)

v 2cos? A-1
v cosA v —sinA

‘/identity

v’ answer

)
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J1-(1-2sin2A)> v1-2sin? 4
COSA.—sinA Y COSA v —sinA
1= (1-4sinA + 4sin®A)
COsA.—sinA
_ (J4sin?A(1-sinA)
COSA.—sinA
_ 2sinA cos’A ‘/identity
COSA.—sinA
— v’ answer
B )
54.1 cosIB = 2
5
2cos’B—1= % v’ identity
v 2
cos’B :% value of cos“B
v’ answer
2
cosB = iori or Js [ 0°<B<90°] 3)
5 5 5
OR/OF
VJcos2B +1
cos B = B \/_\/COSZB+1
2
\ /E +1
= 52 v value of cos’B
B 2\/§ v’ answer
5 3)
2 2
542 sin“B=1-cos"B
V5 v sin’B = 1
5
1
=_ sinB = L or ﬁ v’ answer
5 J5 5
(2)
OR/OF
(2’ +y* = (5’
4+y'=5 25
2
y =1
35 ‘e
y=1
B 1 \/g v’ answer
. sinB=— or —
\/g 5 ()
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OR/OF
cos2B = E
5
1- 2sin2B = g
5
sinzB = l
> 1
1 J5 v sin’B=—
. sinB=— or — 5
J5 s
v’ answer
()
543 cos(B +45°) = cosB.cos45° — sinB.sin45° v expansion
= e o e pas
AT A =)
-2 L (2)s(L)
J5) \5
1 or 10
B 10 10 v answer
4
OR/OF
cos(B + 45°) = cosB.cos45° — sinB.sin45° Y' expansion
_[i V23 L) V2 (1
5 SRS 7
Eo (F)5
- R & -
245 245 Vs ) W5
2 i ,
= or answer
245 10 @
[21]
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QUESTION/VRAAG 6
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6.1

~
/

/N

[\

™~
\'_‘

v’ x- intercepts/
afsnitte

v y- intercept/

_ afsnit
+180° —AB5° —9f° 45 09 50 9()§ 13 180° | ¥ turning pts/
draaipte
¢ \ 1 \
N/ \ o/
> v 3)
6.2 F(x)—3=2sin2x—3
. maximum value =2 -3 =-1 v v answer )
6.3 2sin2x = —cos2x
1
tan2x:—% \/tan2x=—5
ref4:26,57° \/2x:153,430
2x=153,43°+£k.180%k e Z or — 26,56°
x=76,72°+k90%keZ or x=-1328°+k90°%keZ v 76,72° or
—13,28°
v k90%keZ
4)
OR/OF
2sin2x = —cos2x 1
vitan2x =——
tan2x = —l 2
2 v 2x =153,43°
ref/ =26,57° & 333,43°
\/ [e]
2x =153,43°+£k.360° or 333,43°+k360%k e Z [t
x=76,72°+k180°  or 166,72°+k.180° ;k e Z V180K € Z
4)
6.4 x €(—103,28°;-13,28°) v’V values
v'notation
OR/OF (3)
v’V values
~103,28° <x <—13,28° v'notation
3)
[12]
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QUESTION/VRAAG 7
Volume of pyramid = %(area of base) x (L height)
A
7.1 DB? =32 +32 [Theorem of Pyth] v’ substitution into
~ 18 Pyth
DB =i8 v value of DB
1 Jig 3
OB = EDB = T orﬁor v answer o)
OR/OF
OB v’ correct ratio

sin45° = — .

v" OB as subject
OB =3sin45° L,

answer
OB = 3\/5 orior2,12 )
2 2

OF/OR .

v’ correct ratio
cos45° =

v’ special angle
1 _os
V2 3 v answer
OB = izor or2,12 )
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OR/OF
AOB=90°  (diagonals bisect 1) v OB =0A
OB=0A
v
AB2 = A02 +BO? [pyth] Pyth
. AB? =20B?
20B? =32
v’ answer
OB=ior£0r 2,12 3)
22

12 BE? = EO? + OB?

2
3
BE? =x’ + (—j
V2

BE:‘/x2+2
2

AEZ = AB? + EBZ —2AB.EBcos

(Pyth)

AB?+EB?-AE?>  AB? [EB = AE]
cosd = =
2AB.EB 2AB.EB
cosf = AB
2EB
cosd = %
2.x%+2
\ 2
OR/OF
BE’ = EO’* + OB? (Pyth)
2
3
BE® =x* + (—]
V2
BE =, [x* +2
2

AE? = AB? + EB% - 2AB.EBcos

v’ substitution into
Pyth

v’ length of BE
v'correct cosine

rule
v' cos 6 as subject

v" simplification

)

v’ substitution into
Pyth

v length of BE

v'correct cosine
rule

v’ substituting

v cos 6 as subject

)
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OR/OF
BE’ =EO’ + OB’ (Pyth) o
) v’ substitution into
BE2 = x2 +(%) Pyth
2 v’ length of BE
9
_ 2
BE =, /x" + 5 v’ sketch with
3 values
o v 3
cosf = 2 2
2 +2 v’ substitution
2
3 3
2. [x% + kd A2 (5)
2
OR/OF
) v E=180°-260
E =180°-20 v  sin E =sin 20
sin £ =sin 26
2, 9 . v’ subst into sine
3 * 9 Ty rule
sin 26 sin @ v diagram
¥4
. 3 _ 2 .
" 2sin@cos b sin @ A 0 0 B v 2sinfcos 6
R Ry e E
2cosf 2
3
cosl) = —— (5)
2.0x% + 2
\ 2
7.3 1 )
Volume = g(area of base) x (L height)
15= l(9) X X v’ substitution
3
x=5 v’ x-value
3
cosl = —9 v’ substitution
2‘ /25 +—
2 v’ answer
50 =7397° 4)
[12]
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QUESTION/VRAAG 8

8.1

8.1.1 Alternate angles / verwiss hoeke, PQ || SR v'R
1)
8.1.2(a) Tz =70° [£s opp = sides/ e teenoor = sye] V'S VR
- Q, =180°—2(70°) [Zs/e A= 180°]
= 40° v answer
3)
8.1.2(b) | p =40° [tangent chord th/raakl-koordst] V'S VR o
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8.2
C
§ 3
B
8.2.1 AT =20 [line from centre L to chord/lyn vanaf midpt . koord] V'S
1)
8.2.2 AO? =0S? + AS? [Pyth : AAOS]
OT? + AT? =0S? + AS? [Pyth : AAOT] v equating
But AS=24 [line from centre | to chord/lyn vanaf midpt 1 koord] v AS=24
2
OT2 +400 = (l OTJ +576 v’ substitution
15
176 OS= 7 oT
176 = —— OT> 15
225
2
OT~* =225 v OT
OT =15
v’ radius
5. AO =+4/225+400 (5)
=25
OR/OF
Let OS =7, then OT =15
In AAOT:
AO? =207 +152 Vv testing in
625 AAOT
AO =25 v'v' testing in
In AAOS: AAOS
AO? =24% 47
=625
AO=25 v'conclusion
.. OA=25 )
OR/OF
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AO®* =0S8* + AS®
OT? + AT? =0S* + AS’
Let OT = 15x. Then OS =7x
But AS=24 [line from centre L to chord/lyn vanaf midpt L koord)]

(15x)% +400 = (7x)> +576
225x2 + 400 = 49x% + 576
176x% =176

x=1

S AO =+/225+400

=25

[Pyth : AAOS]
[Pyth: AAOT]

OR/OF
AS=24

AO? =08? + AS?
2
= (l OT) +AS?
15

AO? = %95 (AO? —20%) + 242 [Pyth : AAOT]

176 , o2 _ 4400
225 9
AO? =625
AO =25

[line from centre L to chord/lyn vanaf midpt L koord)]
[Pyth: AAOS]

v’ equating

v AS=24
v’ substitution

vVix=1

v’ radius
v AS=24

v’ substitution

OS = lOT
15

v equating
v’ subst Pyth

v’ radius

)

(5)
[12]
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QUESTION/VRAAG 9

DBE/November 2016

9.1.1 tangent chord theorem/raaklyn-koordstelling v R
(@)
9.1.2 corresponding/ooreenkomstige /s/e; FB || DC v' R
(€9)
9.2 E,=BCD 'S
.. BCDE =cyclicquad [converse ext £ cyc quad/omgek: buite <kdvh] v R
2
9.3 152 = 1:32 [£s in the same segment/Ze in dies segment] V'S
D, = FBD [alt Zs, BF |CD/verwiss Ze,BF||CD] V'S
)
9.4 B,=y OR B,=C [<£s in the same se t/ <e in di t V'S
;=Y 3 2 gment/ Ze in dies segment] B
B,=x—y OR By+B,=x [from9.3and 9.4] /:
C,=x—y [from 9.2 and 9.3] 3)
Bz = él
OR/OF o
In ABFE and ABEC Y identifying A’s
A n v
E =E, [=x] § :
F= 1§3 +B 4 [tan - chord theorem]
. ABFE///ACBE [4,Z,/]
.. 3)
Bz = Cl [9]
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10.1

Constr :Join Sto R and T to Q and draw 4, from S L PT and 4,
from T L PS/ Verbind SR enTQ en trek h, van S 1 PT en h,
van T L PS]

Proof :

1
area APST EPSXhZ _PS

AOST 1 =g equal altitudes
area AQST ESQXhz Q

1
area APST EPT <M _PT equal altitudes
area ASTR lTR <h TR
area APST =area APST [common]
But area AQST =area ASTR [same base, height; ST || QR]

. area APST  area APST
" area AQST ~ area ASTR
. PS _PT
S % TR

v’ constr/konstruksie

areca APST

v — 7
area AQST

lPS><h2
2

1
ESQX}ZZ

area APST  PT

v 7 =
arcea ASTR TR

VS VR

V'S

(6)
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10.2
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10.2.1 Corresponding/Qoreenkomstige /sle; GF || LK v R
1)
102.2(a) | GL FK GL 2x
—=—— OR —=— rop theorem/eweredighst; GF || LK
M- KM M [prop g |[|LK] VS VR
2GH 2 v GL =
GH _2x [LH=HG] GL =2GH
% X
L GH=y @)
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10.2.2(b) Kl = GFM [corresponding/ooreenkomst £ s; GF || LK]
LKM or Kl = MHF [ext £ cyclicquad/buite Lkoordevh)| VSYR
A A v
MIIF = GFM S
In AMFH and AMGF: /s
M=M [common/gemeen]
MAF = GFM [proven/bewys]
~. AMFH || | AMGF [££/] YR
OR/OR )
Kl = GFM [corresponding/ooreenkomst £ s; GF || LK]
LKM or Kl = MHF [ext £ cyclicquad/buite Lkoordevh) /SYR
MIIF = GFM v
In AMFH and AMGF:
M=M [common/gemeen] V'S
MAF = GFM [proven/bewys]
E,=G [/s of A=180°] V'S .
. AMFH | | | AMGF (%)
10.2.2(¢c) GF MF
S—=— As
FH MH Ll As] v'S vR
e
2y @
10.2.3 MF MG %
== (1l As] >
MH MF .
substitution
3 = 3y [from 10.2.2(c)]
2y  3x
9 3 A
—==== simplificatio
6 2 n
y_ 3
X 2 3)
[20]
TOTAL MARKS 150
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