SA-STUDENT



https://sa-student.com/

NATIONAL
SENIOR CERTIFICATE/
NASIONALE
SENIOR SERTIFIKAAT

GRADE 12/GRAAD 12

MATHEMATICS P2/WISKUNDE V2

NOVEMBER 2023

MARKING GUIDELINES/NASIENRIGLYNE

MARKS/PUNTE: 150

These marking guidelines consist of 23 pages./
Hierdie nasienriglyne bestaan uit 23 bladsye.

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




Downloaded From:

Mathematics P2/ Wiskunde V2 2 DBE/November 2023
NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:
e [facandidate answers a question TWICE, only mark the FIRST attempt.

e [f a candidate has crossed out an attempt of a question and not redone the question, mark
the crossed out version.

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

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

NOTA:

o As 'n kandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.

o As 'm kandidaat 'm antwoord van 'm vraag doodtrek en nie oordoen nie, merk die
doodgetrekte poging.

o Volgehoue akkuraatheid word in ALLE aspekte van die Nasienriglyne toegepas. Hou op
nasien by die tweede berekeningsfout.

e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY

A mark for a correct statement
(A statement mark is independent of a reason)

S
'n Punt vir 'n korrekte bewering
('n Punt vir 'n bewering is onafhanklik van die rede)
A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

R
'n Punt vir 'n korrekte rede
('n Punt word slegs vir die rede toegeken as die bewering korrek is)
Award a mark if statement AND reason are both correct

SIR
Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

1.1 a =-23,846... v a=-23,846...
b=10,.227... v b=0,227...
)’> =-23,85+0,23x v equation
3)
1.2 7 =-23,85+0,23(550) v' substitution of 550
y=102,65 v' answer
)
OR
y=101,02 v'v' y=101,02 (calculator)
2)
1.3 r=0,98 v r=0,98
(1)
1.4 Very strong positive correlation v’ strong positive
1)
50 100 130 150 180 190 200 200
v 12
1.5.1 )?:—12;0 00
=150 v answer
2
OR @
X =150 vv' x=150
2)
1.52 | 0=50,50 v’ 6=50,50
(1)
153 | x-0o
=150-50,50 v" calculation of X — o
=99,50
. 1 stop v’ answer
()
[12]
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QUESTION/VRAAG 2

2.1
Number of | Number of | Cumulative
glasses of staff frequency
water per members
day
0<x<?2 5 5
2<x<4 15 20 v 5:20
4<x<6 13 33
6<x<8 5 38
8<x<10 2 40 v 40
(2)
2.2 | 40 staff members v’ answer
(1)
2.3 | 33 staff members v answer
(1)
k k V' answer from
1x(5+2j +(3x15)+ 5x(13+2j +(7x5)+(9%2) Q2.2 +k
24 | x= -4 i
40+k v o [1x|5+=
2
k
k 5k v (SX(13+_j]
5+5+45+65+7+35+18=160+4k 2
3k+168=160+4k
k=8 v’ answer
(4)
OR
_ (lx5)+(15><3)+(13><5)+(5><7)+(2><9)
x -_—
40
" v 42
fold _)_Ccurrent = 4’2 _4 / )?old _4
=0,2 v difference
..0,2 x40
_ v’ answer
= 8 teachers
4)
[8]
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QUESTION/VRAAG 3
S4:5)
L(-4:1)
K @) X
N(=2;-3)
3.1 SL = \/(xS_'xL yL)
SL = \j(4 _(_4) (5 _ 1) substitution of S and L
into correct formula
\/% 4\/5 8 94 units answer
(2
5-(-3)
32 | Mey = 1-(-2) substitution of S and N
4 into correct formula
Mgy = g answer
2
4
33 m=tan6’=§ tan 6 = mgy,
0=53,13° answer
2
1-(=3)
3.4 = SEAA WA
()
IN = -2 my = -2
LKO = 116,565..° size of LKO
LNS = 116,565...°—53,13°
LNS = 63,44° answer
(3)
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OR
SN = 10 units v" SN = 10 units
RSN
sin LNS = 0 v" correct trig ratio
LNS = 63,44° v’ answer
3)
OR
LN=2V5 uil/iis v LN = 2+/5 units
- 445
tan LNS = ﬁ V' correct trig ratio
LNS = 63,44° v’ answer
3)
OR
SN = 10 units v" SN = 10 units and
LN :2«/5 units LN = 2\/§ units
cosLNS = % v’ correct trig ratio
LNS = 63,44° v’ answer
3)
4
3.5 m= 5 v My
4 4 v g
1=—(-4)+c¢ OR 1="(x—(-4 substitution of mg,, & L
) y=1=2(x=(-4))
19 4 16
c=— y—l=—x+—
3 3 3
419 4 19
y—§x+? yEITY v equation
3)
3.6 | SL=45

IN=420=2\5

OR

IN=(4-(2) +(1-(3))

Area ALSN = %(4£ )(2\5 )

= 20 units?

v IN=+20=25

v" substitution into formula

v’ answer

3)
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SN = 10 units
IN=[(4-(-2)) +(1-(-3))
IN=420=25

IN=420=25

substitution into formula

Area ALSN = l(10)(2\/3 )sin 63,44°
2 answer
= 20 units’ €)
37 | L=90°
SN is a diameter of circle S, L, N [chord subtends 90° SN is a diameter of
OR converse Z in semi-circle] circle S, L, N
Centre of circle =P 4+(-2) ; 5+(-3)
2 2
= P(l ; 1) x-value v* y-value
OR 3)
Let the coordinates of P be (a ; b).
Then, PL=PN: (-4-a)’ +(1-b)" =(-2—a) +(-3-b)’
a—2b=-1 .....equation 1
If PS=PN, then: 4a+2b=6.............. equation 2 2 correct linear equations
Solving simultaneously yields: a=1 and b=1 and P(1;1) x-value v y-value
OR 3)
If PL =PN, then: a—2b=—1 .....equation 1
If PS = PL, then: 2a+b =3.....equation 2 2 correct linear equations
Solving simultaneously yields: a=1 and =1 and P(l ; 1) x-value v y-value
(€))
3.8 | LPN=¢0=53,13° [alt Zs; LP || x —axis] LPN
- LPS= 126,87° answer
OR )
LNS = 63,44° LNS
. LPS=126,88° [£ at centre = 2 X/Z at circumference] answer
OR 2)
LSN = 26,56° [sum of Zs in A] LSN
SLP =26,56° [£s opp equal radii]
- LPS = 126,88° [sum of /s in A] answer
)

OR

(4\/§)2 =52+5 —2(5)(5)cosLISS

correct substitution into
cosine formula

cosLPS =— %
A answer
.. LPS = 126,870 (2)
[20]
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QUESTION/VRAAG 4

F'N

y

G(t;0)

an
%

41 |D@;=2)
X +y* =20
v o .
p*+ (_2)2 — 90 substitution of point
2_16 blp:=2)
p= v p*=16
p=14
p=4
~ ()
47 4+x _ 6 —2+yr _ ) method
2 2
X, =8 Ve =6 v' x-value v y-value
3
F(8;6) )
OR
X, —X, =6-4 Ve = =2-(-2) v method
Xp=0+2=8 Ve=2+4=6 v' x-value v y-value
F(8:6) 3)
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-9 o
43 | My = -6 v' correct substitution
My =2 v’ gradient of DE, DF or EF
-2 :2(4)+c OR y—(—2) = 2(x—4) v’ substitution of
=10 P point D(4 ;—2)
¢ y+2=2x-8 or E(6 ;2) or F(8 ; 6)
y=2x-10 y=2x-10 v’ answer
“4)
OR
_ 21 v" correct gradient of OD
"o =373
. v i
Sy =2 [tan L radius] gradient of DE
2=2(4)+c OR y—(-2)=2(x-4) v substitution of
—_10 e point D(4 ;-2)
¢ y+2=2x-8 or E(6 ;2) or F(8 ; 6)
y=2x-10 y=2x-10 v’ answer
4)
4.4 mDE = 2
1 .
Moe == [tan L radius] v’ correct gradient of GF
0-6__1 v’ substitution of F
-8 2
~(1-8)=2(-6)
t=20 v’ answer
3)
OR
y=2x-10
0=2x-10
x=35
A(5;0) v" x-intercept of DF
In AAFG: FA L FG
FA? =(6-0)" +(8-5)" =45
FG® =(1-8) +(0-6)’
=" —16t+100
GA? =(1-5)
=¢>—10t+25
- GA’ = GF*+FA?
t* =10t +25=¢>—16¢t+100+45 v substitution into
6t =120 Pythagoras
t=20 v’ answer
A3)
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4.5 | F(8;6)
G(20'; 0)
(8-20)*+(6-0)" =7 v substitution of F and G
r* =180 v value of »*
(x - 20)2 +y* =180 v’ equation of circle
x4+ —40x+220=0 v’ answer
4)
4.6 | Smaller circle r = 2\5 Vo= 2\5
Larger circle » = 6%
G(20'; 0)
k=20—(63/5-25) or k=20+(65-25) v" method
= 20-45 = 20+4/5
= 11,06 units = 28,94 units v' answer v answer
4)
OR
Smaller circle » = 2\5 v op= 2ﬁ
k= 2(2\/5)+20—8\/§ or k=2(6\/§)+20—8\/§ v method
=20-45 = 20+45
= 11,06 units = 28,94 units v answer v answer
4)
OR
x4+ —40x+220=0
y=0
Sxt —40x+220=0
~x=20+6V5 or x=20-65 v' x-intercepts
k=20+6V5-20 or k=20—65+~20 v" method
S k=20 +4\/§ Sk= 20—4\/§ v’ answer v' answer
= 11,06 units = 28,94 units
4)
[20]
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QUESTION/VRAAG 5

1.1
Ry % B <(90°:270°)
( ;Y
3 v i +y2 _ 2
¢
;x
x=—/8 =22 v x=—2x/§
cos f3
_ 22 v’ answer
3 3)
OR
sin 2 = % B &(90°;270°)
cos’ f=1—sin’ f v square identity
1 2
2
cos" f=1-| -
s-13)
8
cos’ = 5 v’ cos’ f
PG
cos B =——
3
_2\2
T3 v’ answer
3)
512 | sin2p
=2sin fScos B v" double angle
- 2(1) __\E v’ substitution
3 3
- 22
= ;Jg OR 2 _\/_
9 9
42
=_"¥= v’ answer
’ (3)
5.1.3 | cos (450° — )
=cos (90° - p) V' cos (90° - )
=sin S v' co-ratio
1
~3 v’ answer
OR 3)
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cos (450° — )
=c0s450°cos f +sin450°sin v’ expansion
=c0s90°cos f +sin90°sin S v reduction
=sin
— 1 v’ answer
3 (3)
4 ) 2
COS” X +sIn” x.cos” x
5.2.1 | LHS = -
1+sinx
2 2 =2
cos x(cos X +sin x) v’ factors
N 1+sinx V' sin® x+ cos® x=1
)
:l_sm X v’ cos® x=1-sin’ x
1+sinx
_ (1-sinx)(1+sinx) v’ factors
1+sinx
=1-sinx
=RHS
4
OR “4)
4 ) 2
COS” X +sIn” x.cos” x
LHS = -
1+sinx
cos4x+(1—cos2 x)cos2 X v sin?x=1-cos? x
1+sinx
B cos* x+cos’ x—cos” x v/ expansion
1+sinx
- 2
=1_Sﬂ v cos® x=1-sin’ x
1+sinx
(1-sinux)(1+sinx) v factors
1+sinx
=]-sinx
=RHS “4)
OR
RHS =1-sinx
) I+sinx I+sinx
= (1-sinx)x—— VX
1+sinx 1+sinx
B 1-sin’ x v" product
1+sinx
2
_ Ccos"x v 1—sin® x =cos® x
I+sinx
cos’ x(sin2 x+cos’ x) V' 1=cos® x+sin’ x
I+sinx
4 2 2
_ COS" X+CO0S” x.8In" X
I+sinx
=LHS 4)
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522 | sinx+1=0 v sinx+1=0
sinx =-1
ref. £ =90°
x =270° v x=270°
@)
523 |  cos'x+sin®x.cos’ x
1+sinx
y=1-sinx
.. Minimum = 0 v'v" Minimum = 0
(2)
53.1 | sin (A_B)
=cos [90O — (A — B)] v’ co-ratio
=c0s[(90°~A)—(-B)]
=c0s(90°—A)cos(—B)+sin (90°— A)sin (-B) v’ compound angle
=sin A cos B+cos A (—sin B) v reduction
=sin A cos B —cos AsinB
(3)
OR
sin (A — B)
=Cos [90O - (A - B)] v’ co-ratio
=cos[(90°+B)—A]
=c0s(90°+B)cos A+sin(90°+B)sin A v' compound angle
=—sin Bcos A+cosBsin A v" reduction
=sin AcosB—cosAsinB
3
5.3.2 | sin48°cosx—cos48°sin x =cos2x
sin (48°—x)=cos2x v compound angle
sin(48°—x) =sin(90°—2x) v co-ratio
48°—x=90°-2x+£k360° or v

48°— x =180°—(90°—2x) + k.360°
x=42°+k.360° —3x=42°+£k.360°
x=—14°—k120° ke Z
OR
sin 48° cos x —cos 48°sin x = cos 2x
sin(48° —x) =cos2x
c0s(90°—48°+x) =cos 2x
cos (42° + x) =cos2x
42°+ x =2x+k.360° or
—x =-42°+k.360°
x=42°—k.360°

42°+x=360°—-2x+£.360°
3x =318°+£.360°

x=106°+k120° keZ

<\

both equations

general solution
general solution; k € Z

)

compound angle

co-ratio

both equations
general solution
general solution; k € Z

©)
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5.4 sin3x+sinx
cos2x+1
_sin(2x+x)+sin(2x —x) V' 3x=(2x+x)

cos2x+1
_sin2xcos x +cos 2xsin x +sin 2x cos x —cos 2xsin x
B 2cos’ x—1+1
_ 2sin2xcosx
© 2cos’x
2(2sinxcosx)cosx
- 2cos’ x

_ 4sin x cos® x
2cos’ x
=2sinx

OR
sin3x+sinx

cos2x+1
sin(2x + x) + sinx

2
2cos x—1+1
sin2xcosx + cos2xsinx + sin x

2cos’ x
~ 2sinXxCOSXCOSX + cOos2xsinx + sinx

2cos’ x
sinx(Zcos2 X + cos2x + 1)

2cos’ x
sinx(Zcos2 x +2cos’x -1 + 1)

2cos’ x
=2sinx

v’ expansion

v' simplification

v’ answer
v 3x=(2x+x)
v

v’ expansion

v" common factor

v' answer

v" double angle of cos2x

v' sin2x =2sin xcos x

(6)

double angle of cos2x

v' sin2x =2sin xcos x

(6)

[31]
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QUESTION/VRAAG 6
) y
1
0 45° 90° 180° X
-1
-2
6.1 Period = 180° V' 180°
(1)
i i
6.2 el—1 OR e|-0,71;1 OR - vi——
g { 2 } vel ] 2 2
2
v oye|l—:1
()
6.3.1 x€(45°;90°) OR 45°<x<90° vV xe(45°; 90°)
()
6.3.2 f(x)+1<0
f(x) <-1
x€[105°; 165°] OR 105° <x<165° vV xe[105°; 1659
(2)
6.4 p(x) = _2sin2x v reading off
2sin2x=—1 OR 2sin2x=1 Jx)="Tor
—fx)=-1
k=15° or k=75° v 15° v 75°
3)
6.5

g(x)=—cos(x+45°)
h(x)=—cos(x+90°)

h(x)=sinx

v’ —cos(x+90°)

v' answer

@

[12]
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QUESTION/VRAAG 7
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T
7.1 1 )
Area ASTK = Ep(SK)sma
1 .
q= By p (SK) simo substitution into the
correct formula
SK = IL answer
— psina
7 p
2q
psina
(2)
7.2 RKS= /3 v RKS=p
RS ) )
=2 _tan v correct trig ratio
. B g
RS = 2q t.an p
psina @)
OR
RS SK A
sinf# sin(90° — B) RKS=/
RScos f = SKsin S sin 3
RS = SK tan tan S =
2gtan cos
RS = 24507 (2)
psina
7.3 ~2(2500) tan 42° correct substitution
- 80sin o of values into RS

sina = z—Ztan42° OR sina =0,80...

a =53,51°

value of sina

answer

3)

[7]
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QUESTION/VRAAG 8
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8.1
K
P
T
8.1 Construction: Draw KO produced v’ construction
61 ZKI +T [ext £ of A]
But Kl =T [Zs opp equal sides] v S/R
0, =2K, V'S
0,=K, +P [ext £ of A]
But Kz =P [ £s opp equal sides]
0, =2K, V'S
0,+0, =2K, +2K, v S
= 2(K1 + K2 )
TOP =2TKP

)
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8.1
K
T
8.1 Construction: Draw KO v’ construction
T=K, [ £ s opp. equal sides] v S/R
- KOT =180°—2K, [sum of /s of AKOT] v S
p= Kz [ £ s opp. equal sides]
- KOP =180°-2K, [sum of s of AKOP] v 'S
TOP = 360° — (Kf)T + KC)P) [ £ s around a point]
=360°—(180°~2K, +180°~ 2K, ) V'S

=2K, +2K,
= 2(f<1 +K2)

. TOP = 2TKP

©)
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8.2 A

N

C
8.2 61 =4x+100° [given]
S A =2x+50° [£ at centre = 2 X/ at circumference] v SV R
x+34°+2x+50°=180° [opp Zs of cyclic quad] v SY R
3x=96°
x=32° v’ answer
(%)
OR
62 =2x+68° [£ at centre =2 X/ at circumference] | v S v R
4x+100°+2x+68°=360°  [Zsround a pt] v SV R
6x =192°
x=32° v’ answer
(5)
OR
6)2 =—4x+260° [£s round a pt] v SV R
2C =—4x+260° [£ at centre =2 X/ at circumference] | v S v R
C=-2x+130°
x+34°=-2x+130°
3x=96°
x=32° v’ answer
(5)
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8.3
0
A M B
8.3.1 OMB = 90° [£ in semi circle] v Sv R
(2)
832 | AB=4/300=1043
~MB=5J3 [line from centre L to chord] v SV R
OB’ = OM”* + MB? [Pythagoras]
2
OB’ =5" +(5V3) V'S
OB = 10 units v’ answer
4)
[16]
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E
D F > €
A g B
1 . :
? L DA [prop theorem; DC || AB] OR [line || one side of A] | v S v' R
EB EA
i 4px21
p
FB = 12 units v answer
3)
9.2 In AEDF and AEAB:
E is common V'S
EDF = A [corresp Zs; EA || CB] v S/R
EFD = EBA [corresp Zs; DC || AB]
2 v S OR R
AEDF || AEAB  [£:£:/] )
9.3 DF ED
CRETN [ 4s] VS
AB EA
op = 3px14
Tp
DF = 6 units v DF=6
FC = 8 units [DC = AB = 14 units; opp sides of ||"] v FC=14 — DF
OR 3)
AEDF ||| ABCF [£:£:/] v’ AEDF ||| ABCF
ED DF
—= — [l As]
BC CF
3 _14-FC [BC = AD; opp sides of ||™] vy 3 _14-FC
4 FC 4 FC
3FC=56—-4FC
FC=8 v’ answer
3)
[9]
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QUESTION/VRAAG 10

10.1 §3 =PQR [ext £ of cyclic quad] v Sv R
ﬁ3 =PQR [£s opp equal sides] v S/R
S, =R,
But S, =R, [Zs in the same seg] v SYR
& & (5)
S, =8,
10.2 R, +R, =PQR [tan chord theorem] vSYR
§4 = PQR [proved in 10.1]
S, =R, +R, v 'S
SMRC is a cyclic quad [converse ext £ of cyclic quad] v R
4)
10.3 S, =R, +P, [ext £ of A] v SvR
S, =P +A, [ext £ of A] V'S
R,+P,=A, +P,
But }A)l :liZ [tan chord theorem] v SY R
P, =A,
RP is a tangent to the circle [converse tan chord theorem] v R
OR
[ £ between line and chord]
OR
[converse alt seg theorem] ©)
OR
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In AMSP and AMPA
Mz is common v 'S
AR = AP [tans from same point] v S/R
R, +R, =P +P, [Zs opp equal sides] v 'S
§4 = f{l + Rz [proved in 10.2]
S, =P +P, V'S
P,=A, [sum of Zs in A] V'S
RP is a tangent to the circle [converse tan chord theorem] v R
(6)
[15]
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NOTE:

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

If a candidate has crossed out an attempt at an answer and not redone the question, mark the
crossed-out version.

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

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

LET WEL:

As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die doodgetrekte
poging.

Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering
('n Punt vir "'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct
S/IR

Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

DBE/May/June/Mei/Junie 2023

1.1.1 | a =1730,22 v a=1730,22
b =13,96 v b =13,96
y=1730,22 +13,96x v’ equation
A3)
1.1.2 | $=1730,22 +13,96x
$=1730,22 + 13,96(28500) Y substitution
$=R399 590,22 v' answer
()
OR/OF
$= R399 599,64 (calc) V'V answer o
1.1.3 | »=0,98002 ...
r=0,98 v’ answer
@)
1.1.4 | There is a very strong positive correlation between
the amount spent on advertising and sales. / v’ strong positive
Daar is ‘n baie sterk positiewe korrelasie tussen die (D)
bedrag spandeer op advertensie en die verkope.
1.2.1 | _ 1552195 v = 1552195
X= — X= ——
9 9
x =172466,11 v’ answer
2)
1.2.2 | o =56950,09 v’ answer
1)
123 | x+o
=172466,11+56950,09 ~
=229416,20 Y Xto
. v
2 years/jaar answer
2)
[12]
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2.1 35<x<45 v answer
(D
2.2 320 people/mense v’ answer
(1)
2.3 AGE NUMBER OF | CUMULATIVE
PEOPLE FREQUENCY
5<x<15 20 20
15<x<25 25 45
25<x<35 60 105
35<x<45 90 195
45 <x <55 55 250
55<x<65 40 290
65<x<75 30 320
OGIVE/OGIEF
350
v' cumulative
200 ] frequency
v' grounding
>3 250 o
g W/ v' plotting at
%% 200 / upper limit
g2 o
E % CL 1T T v’ shape
B 5 150 1
35 i
EE At
3 2 100 E mat
A
50
| “4)
|
0 o~ 1 H
0 10 20 30 40 50 60 70 80
Age of people/Ouderdom van mense
2.4 Median = 41 v'v' answer
2
[8]
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QUESTION/VRAAG 3

W 63,43°

y=—x-11 A(-1;0)

3.1.1 | y=—x-11

A(-1;70)
t=—(-1)—-11 substitution
t=-10 value of ¢
2)
312 | tana=-1 tana = -1
ref./ =45°
S =135° 135°
(2)
3.1.3 | tan63,43°=m, tan 63,43°=m, .
Mye =2 answer
(2)
3.2 my. =2
A(-1;-10)
y=2x+k OR/OF y—-y, =2(x—x,)
-10=2(-1)+% y—(-10)=2(x - (-1)) substitution of m and A
k=-8 y=2x-38
y=2x-8 equation

2)
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33.1 | y=2x-8
0=2x-8
Xy = Viox, =4
Xe+(=D) _ ye +(-10)
2 2
Xe =9 ye =10 Vxe=9 v y.=10
. (3)
OR/OF by translation / met translasie
A—B(x;y)> (x+5;y+10) v (x+5;y+10)
B— C (4;0)— (4+5;0+10)=(9; 10) vV x.=9 v y.=10
3)
3.3.2 | ABE =63,43° [vert. opp Z's =] v' ABE = 63,43°
l:jz =063,43° [corres. £'s, DE || AB]
E, =45° [£s on a str line] v E, =45°
FED =108,43° v FED =108,43°
3)
OR/OF
EAB =135°-63,43° )
EAB=71,57° Y EAB=T1,57°
DEAZEAB=71,57° v' DEA =EAB="71,57°
FED =108,43° v FED =108,43°
3)
OR/OF
ABE = 63,43° [vert. opp Z's] Y ABE =63,43°
DEO=116,57° [co-int. /'s, DE | AB] | ¥ PEO=11657°
FED =360°— 51 16,57°+135°) v FED =108.43°
=108,43 3)
xg =—11 voxg =-11
Yo+ (1D _,
2
xg =19 v x, =19
(x—19) +y* =157
(x—19) +y7 =225 v (x=19) +)* v 225
“4)
[18]
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QUESTION/VRAAG 4

1y
S
X
\ 0
M
K17 ;-5)
P R
41 | M(-6;-3) v -6 v -3
(2)
421 | x? +y2 +24x—-10y+153=0
(x+12) +(y—5) =-153+144+25
(x+12) +(y-5)’ =16
¥ =16 v o’ =—153+144+25
r =4 units v" length of radius
(2)
422 2 2 v substitution into
NM =(-12-(=6)) +(5-(-3)) .
distance formula
NM = 10 units Y NM = 10 units
SM = 5 units ¥' SM =5 units
~TS=10-5-4 =1 unit v’ answer
4
4.3.1 | R(-6;-8) vV oy =-8
y=-8 v’ answer
(2)
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4.3.2 P 5_(_3) v" substitution
™ —12—-(-6)
4 4
mNM:_g \/mNM:_g
3 3
Mingent = Z v My oent = Z
3
—-5= %(—17)+c OR/OF y-y, = Z(x—xl) v’ substitution of m and N
31 3
c="— (-5 ==(x-(-17
4 y=(=9) =5 (x=(17)
y:§x+2 y:éx-i— v equation
4 4 4 (5)
OR/OF
NS=SM=35 v" S midpoint
12— _
S 6 : 5-3
2 2
S(-9; 1) v" coordinates of S
1-(-5)
Mo =
9417
6 3 3
= g = Z v mtangent = Z
y+5= 3 (x+17) v’ substitution of m and
4 K(-=17;-5) or S
3 31 3 ; 3
Y=g or Y=y v’ equation
)
44.1
4 4 4 4
-32=3x+31
3x =-63
x=-21 v x=-21
P(-21;-8)
R(-6 ; —8)
PR =PS =15 units [tangents from same point] v" PR =PS = 15 units
MS = MR = 5 units v" MS = MR = 5 units
Perimeter PSMR=15+15+5+5
= 40 units v’ answer
(©)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©




Downloaded From:

Mathematics P2/Wiskunde V2 9 DBE/May/June/Mei/Junie 2023
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

4.4.2 area of ANPS
area of quadrilateral PSMR

lNS.SP
2

lSP.MS + lMR.PR
2 2

v' substitution

1

=3 v’ answer
(2)
OR
ANPS = ASPM = AMPR v' congruent
area of ANPS

area of quadrilateral PSM R
_1 v’ answer

2 2)

[22]
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QUESTION/VRAAG 5

5.1 | 1—sin(—@)cos(90°+80)
cos(@ —360°)

_1-(=sing)-sin0) /sing v —sing

cos @ Y cos O
1= sin’ @
"~ cos®
cos’ @
- cos @ v cos® @
=cosd v’ answer
(5)
5.2.1 | cos200°
= —cos 20° v" reduction
=P v’ answer
(2)
522 sin(— 7()°)
=—sin70° v reduction
=—co0s20° v’ answer
==p
OR/OF 2)
sin(—70°)
= —sin70° Y reduction
v’ answer
==p
(2)
5.2.3 | sin10°
cos(2(10°)) =1—2sin*10° v double angle

2sin”10° =1—cos 20°

. [1—cos 20°
sin10° = % v" sin10° as subject

2 o _ 1- p
sl 0" = 7 v’ answer
3)

OR/OF
sin10°
sin(30°—20°) v’ using special angle
=sin30°c0s20° - cos30°sin 20° v expanding
:l _ﬁ /1_ 2:p_\/§\/1_p2 v’ answer

2P NTE 2 3)
OR/OF
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sin10°
sin(70°—60°)

=s1n70°cos 60° — cos 70°sin 60°

TP et N

OR/OF

sin10°
=co0s&80°

cos(60° +20°)

=¢0s60°c0s20° —sin 60°sin 20°

using special angle
expanding

AN

v answer

)

v using special angle

v' expanding

:lp_ﬁmh—pz v’ answer
2 2 (3)
53 | cos(A+55°)cos(A +10°)+sin(A + 55°)sin(A +10°)
= cos[A +55° — (A +10°)] v'v" compound
= cos 45° identity
IR
NG o v’ answer
3)
54.1 LHS cos 2x.+ sin 2x —cos” x RS = —sin x
sinx —2cosx
cos? x—sin? x+2sin xcos x —cos’ x 5 .
= ; v cos” x—sin” x
Sinx—2cos x v 2sinxcos x
. )
_ —sin” x+2sinxcosx
sinx—2cosx
_ —sin x(sin x — 2 cos x) v' common factor of
sinx —2¢cos x —sinx
=-—sinx
.. LHS = RHS
3)
54.2 | cos2x+sin2x—cos® x

—3sin? x + 6sin xcos x

. 2
coS2x+sin2x—cos” x

— 3sin x(sin x — 2 cos x)

_ €08 2x +sin2x —cos’ x 1
(sinx —2cos x) —3sinx
. 1
(esinx)x— L
—3sinx
!
3

v" common factor of
—3sinx

v’ substitution

v' answer

3)
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5.5.1 | 3tan4x =—2cos4x
sin4x
3 ( cos 4xj =—2cos4x v’ identity
3sin4x+2cos’ 4x=0
3sin4x +2(1—sin® 4x)=0 v 1-sin® 4x
—2sin’ 4x+3sin4x+2=0
(2 sin4x + 1)(sin 4x — 2) =0 v" factors
sindx = —% or sin4dx # 2 4)
5.5.2
sindx =——
2
ref. £ =30°
4x =210° + k.360° or 4x=330°+ k360° v glo ;330°
X=52,5°+k90° ; keZ x=82,5°+k90° ; keZ Y 52,5°;825
v k90° keZ
3)
[28]
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QUESTION/VRAAG 6

DBE/May/June/Mei/Junie 2023

6.1 Period = 180° v answer
1)
6.2
Y
3
2 A
x-1ntercepts
1
v/ turning points
—-90° —4X %50 90° I3 180°
~ v’ end points
2
-3
3)
6.3 yel-1;1] ORIOF —1<y<1 v answer
(1)
6.4 g(x)=—cos2x
g(x+45°) = —cos 2(x + 45°) v’ —cos 2(x +45°)
=— cos(2x + 90°)
— sinox v\ answer
)
6.5.1 x€(-90%—-45°) OR/OF —90°<x<—45° vV xe(-90%-45°)
2)
6.5.2 2cos2x—1>0
cos 2x > = v cos2x>l
2 2
1 1
—Cos2x <~ v —cos2x < ——
2 2
xe (— 300;300) OR/OF —30° < x < 30° v x =+30° v interval
4)
[13]
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QUESTION/VRAAG 7

8 100°

20

30°

7.1.1 A
—C = cos 30°
20

AC=20cos 30°

v trig ratio

AC= 10\/5 = 17,32 units v’ answer
(2)
OR/OF
AC _ 20 y
sin 60° - sin90° trig ratio
S AC=20sin60=17,32 v answer
(2)
712 | AB* = AC* +BC? - 2AC.BCcosACB Y’ cosine formula
AB’ = (1 0‘/5)2 +8 - 2(1 O\/§X8)cosl()0° v substitution into
cosine formula
AB = 20,30 units v’ answer
(3)

1.2 sinADB _ sinABD v sine formula in AABD
AB AD
sin ADB _ sin73,4° v/ substitution into
20,3 20 sine formula
sin ADB = 20,3sin73,4
20
ADB = 76,58° v’ answer
3
[8]
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QUESTION/VRAAG 8

DBE/May/June/Mei/Junie 2023

8.1
8.1.1(a) Tz = 54° [tan 1 rad] v S VR
)
8.1.1(b) | [ =36° [ tan - chord theorem] v S VR )
8.1.1(c) | KOT=72° [ £ at centre = 2x /£ at circumference] v S VR )
OR/OF
OKT= Tz =54° [£s opposite = radii] v S/R
KOT=180°— (54°+54°) [sum of int /'s of A]
° V'S
=72
()
8.1.2 | KMO=180°-(18°+72°) v
=90° [sum of int £'s of A] V'S
.. KM =ML [line from centre L to chord] v R
3)
OR/OF
OKT =54° [ £s opposite = radii]
K, =54°-18° = 36° V'S
TMK =90° [sum of int /'s of A] v S
.. KM =ML [line from centre | to chord] v R
A3)
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8.2
R
A > B
D 20 C 12 S
s21 e _20_5 ‘s
CcS 12 3
_DC_RB x
' CS BS
. BC || DR [converse line || one side of A OR sides in the v R
-. BC||AD same proportion]
A3)
8.2.2
ﬁz RB [line || one side of A] OR[ Prop Theorem AB || DS]
AD BS
AR AR 3
b . " AD~3
48—AD _5
AD 3
. 5AD = 144-3AD
AD =18 v  AD=18
AB =20 [opp sides of parm]
S AD:AB=18:20=9:10 v’ ratio
3)
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4

S AB:AD=18:20=9:10

<
>

5%|%
goolm

v ratio

€)

[15]
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QUESTION/VRAAG 9

9.1

9.1 Constr: Draw radii OA and OC. v" Construction
Proof:
(:)1 =2}§: [ £ at centre = 2x £ at circumference] VS vR
O, =2D [Z at centre = 2x / at circumference]
(51 +©2 =360° [revolution] v S/R
2B+2D=360° [revolution] V'S
-~ B+D=180°

(5)
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9.2
9.2 EFG=180°— ]51 [opp £ ’s of cyclic quad] vSv R
~. EFG=180°—x
EFG=180°-G [co-int £ 's; EF || DG] vS/R
G=x
But G= ]52 [alt £’s; DH || FG] v'S/R
<P, =D,= x
4)
[9]
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QUESTION/VRAAG 10

10.1 S
P/3
1\2 1
R
2
3
2
1
1
2 |
T ' K
10.1.1 TPR =90° [Z in semi-circle] VS YR
SPR =90° [ £’s on a straight line] V'S
.. SR is a diameter [ converse / in semi-circle] vR
4)
OR
TKR =90° [Z in semi-circle] VS vR
SPR =90° [ext £ of cyclic quad] VS
..SR is a diameter  [converse £ in semi-circle] vR
OR 4)
[chord subtends a right angle]
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10.1.2° 1 R =PTK [ext £ of cyclic quad] vSvR
P, =PTK =R, [ Zs opp equal sides] vS/R
S+R, =P, +P, [ext Z of A] vSvR
S:f)z [Rl :131 ]
(5)
10.1.3 | In ASPK and APRK
S= f’2 [proved] V'S
Kz = Kz [common] VS
ASPK ||| APRK [£, 24, 2] v'S/R
3)
OR/OF
In ASPK and APRK
S= 132 [proved] VS
Kz = K2 [common] Vs
SPK =PRK [sum of Zs in A] v'S/IR
ASPK ||| APRK
3)
10.2
PK_SK [ASPK ||| APRK] vS
RK PK
PK* =SK.RK
ST? =SK* +TK? [Pythagoras] V'S
TK =PK [Given]
ST? =SK* + PK”*
ST? =SK* +SK.RK v PK* =SK.RK
ST? =(2RK)’ +2RK.RK v'SK =2RK
STZ :6RK2 ‘/ST2 =6RK2
ST = V/6RK
(5)
[17]
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NOTE:

e If acandidate answers a question TWICE, only mark the FIRST attempt.

e If acandidate has crossed out an attempt of a question and not redone the question,
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.

NOTA:

e As'nkandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.

e As'nkandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die
doodgetrekte poging.

e Volgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou
op nasien by die tweede berekeningsfout.

e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY/MEETKUNDE

A mark for a correct statement

(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering

(*n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason

(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede

(‘n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct
S/R

Ken 'n punt toe as die bewering EN rede beide korrek is

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©



Downloaded From:

Mathematics P2/ Wiskunde V2 3 DBE/November 2022
NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 1

SCATTER PLOT / SPREIDIAGRAM
-~ B ! : !
oy o ; :
S £
c § 15 ® 3
Nz (=
23 E:
£E3 5 |
> 98 103 108 113 118
Intelligence quotient (1Q) /
Intelligensiekwosiént (1K)
Popularity score (X) 5, | g9 | 35 | g | 50 | 50 | 81 | 40 | 79 | 65
Gewildheidspunt (x)
Number of votes (y) o [ 22|10 |21 [ 11| 15|20 [12]19] 16
Getal stemme (y)
LL1T | _ 155 v'155
T
=15.5 ANSWER ONLY: Full marks || ¥ answer o
1.1.2 | SD =4,59 v' answer
@)
12 | 7-SD
=15,5-4,59
=10,91 v value of 3 —SD
. 10 — 2 = 8 learners v’ answer
2)
1.3 a=1,7709... v oa
b =10,2243... v b
y=177+0,22x v’ equation
3)
14 | $=1,77+0,22(72) v substitution
—1761 v’ answer
~ 18 votes
()
OR/OF
)A/ =17,92 ~18 votes v'v' answer
2)
1.5.1 | Points are all scattered therefore low correlation and unrealistic v R
prediction./Punte is versprei daarom 'n lae korrelasie en
onrealistiese voorspelling. (1)
1.5.2 | r=0,98/correlation very strong/korrelasie baie sterk V'S
.. areliable prediction/'n betroubare voorspelling (1)
[12]
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QUESTION/VRAAG 2
OGIVE / OGIEF
70
60 ¢
50 /]
-2
8 & /
40
s 2 /
g e
S 30 /|
TE 20
S = -
EE /
8 g 10 /T//
0 —
5 10 15 20 25 30 35
Percentage of salary spent on fuel /
Persentasie van salaris op brandstof spandeer
2.1 | 60 employees v’ answer (A)
(@)
22 | 20<x<25 v’ answer
(@)
23 | 60-34 v 34
= 26 employees ANSWER ONLY: Full marks || ¥ answer o
v
2.4 Salary = g 2400 method
Salary = R34 285,71 | ANSWER ONLY: Full marks v’ answer
2)
2.5 ". Ogive/Cumulative frequency graph will shift to the v'v' answer
right/will become steeper.
. Ogief/Kumulatiewe frekwensie grafiek sal na regs
skuif/sal steiler wees. )
[8]
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QUESTION/VRAAG 3

D
A4 ;2)
9 o
X
C(=2:-3)

B(6;-4)
301 2-(C4) —4-2
M= 46 OR myp = 6—4 v’ substitution
— ANSWER ONLY: Full marks || ¥ answer o
3.1.2 | tana=m,; =3 v tana =m,; =3
= ° v
a=108,43 ANSWER ONLY: Full marks answer o
3.13 o 5% nty
2 72
1 =2+6,-3-4
2 2 7
v x. =2V ="
Tl 2 ’__7j B Vr 2
2 2)
3.14 | 5(0)-6y=8 vV x,=0
4 _4
__2 Vop=2
3 3
(o7
3 (2)
3.2 Moy =My =—3 v’ gradient
~3=-3(-2)+c OR y—(-3)=-3(x-(-2
(-2)+e r=(=3) (+—(=2)) v’ substitution of
c=-9 y=-3x-9 C(-2;-3)
y=-3x-9
v’ equation
3)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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33.1[ 5x—6y=8
5. 8
=6 6
tand =m,. =— v tan@=m, =
0/\239,810 v 0239,810
A=108,43°-39,81°
= 68,620 v A: 68,620
DCA=68,62° [alt Zs ; DC||AB] v answer
4
3.3.2 | P(-3;0) and F(1,6;0) v P(-3;0)
Area POSC = Area AFPC — Area AOFS v method
1
1 1 4 v —(4,6)(3
~3(46)(3)-316) 3 2\
2 2 3 | A
=6,9- 1,07 4 5(%)&)
= 5,83 units’ v
answer
(5)
OR/OF
P(~3;0) v'P(-3;0)

O

Area APFC = —(PF)(FC)sinOFS

=l 23 @ sin39,81°
205 5

=6,90
Area AOFS= l(§}(ij
2\5)A3
= 1,07
Area POSC =6,90-1,07
= 5,83 units’

OR/OF

v method
v’ answer

)

Copyright reserved/Kopiereg voorbehou
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C(-273-3)

P(-3;0)

Area of POSC = Area of OSCR + Area of APRC

:l i+3 ><2+l(1><3)
2\3 2
_3s
6
=5,83units’
OR/
OF P R o
L
W 2
|
C(-2;-3
P(-3;0)

Area POSC = Area ROSW + Area APRC + Area

AWSC
-(He+20e50)(E)
i
6
= 5,83units’
OR/OF

v P(-3;0)

v" method

1(4 1

v _(_+3Jx2 v —(1x3)
2\3 2

v’ answer

)

v P(-3;0)

v" method

1

< 206)

(3o

v’ answer

)
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P(-3;0)

Area of APSC = %(PC)(CS) sin DCA

2

:l(\/ﬁ)[@]sin&%,&"
— 3,833..

Area of APOS = %(PO)(OS)

v'P(-3;0)

B %(3)(9 1,.(4
ol
2 3
=2
Area POSC =3,833... +2
. v" method
=5,83units

v’ answer
(5)
[20]

/l(ﬂ)[@]sin 68,62°
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QUESTION/VRAAG 4

by
K
X
P
4.1 | P(x;v); N(7;-2) ; M(3;-5)
x+7 =3 r=2__
2 2
x=-1 y=-—8 vV oxp=—1V y,=-8
P(—1;—38) @)
4211 > 2 2 2 2 2 v" substitution into
=(7- —2—(- =(-1-3) +(-8—(-5
d (7 3) +( 2 ( 5)) ORIOFSg ( ) ( ( )) distance formula
r*=25
2 2 _ Vo (x=3)+(y+5)°
(x=3)? +(y+5)?* =25 (x y
v o r?=25
3)
422~ _-5-(=2)_3 ¥ substitution
radius 3 _ 7 4 _ 3 3
\/ mradius = =
Mg gent = [radius L tangent/raaklyn 1 radius | —4 4
4 4 ‘/ mtangent = g
—2=——(7)+c OR —(-2)=—=(x-7
3 7) r=(-2) 3 ( ) v substitution of m and
22 4 22 N(7;-2)
3 3 3
Ot 922
Y773 3 v’ equation
(%)
v
43 —8:—ﬂ(—1)+c subst m and P
3
28 v value of ¢
c=——
3
28 i 22 v'v" answer
“)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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44.1 | AB*=AM’-MPB
2 _ 1) 2| g2
AB"= [(t 3) +(t +5) J > v" substitution into
=1 —6t+9+1>+10t +25-25 Pythagoras
v" simplification (A
AB=\[2* +41+9 P )
(2)
442 f o= 4 v’ substitution into
B 2(2) correct formula
_ 1 Vo
Minimum at =-—1
AB=2(~ 1Y +4(~1)+9 v substitution
AB=4/7 v' answer
“)
OR/OF
4t+4=0 v’ derivative = 0
t=—1 Y=l
Minimum at z=—1
AB=2(~ 1Y +4(~1)+9 v substitution
AB=+7 v answer
“)
OR/OF
Length of AB=+/2t" +4¢+9
= Z(tz +2t+ 2]
2
= 2[(t + 1)2 + Z} v’ completing of the
2 square
= 2(t+1)" +7
Minimumat ¢ = -1 Ve 1
AB=2(=1) +4(=1)+9
AB=+7 v/substitution
v answer
“)
[20]
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QUESTION/VRAAG 5
5.1.1 sin(360°+x)
—sinx v + v sinx
(2)
512 2 v'v' substitution
x —coordinate = («/E ) - (—3)2
=2
tanx =—— v" method
_3
2 (3)
OR/OF
2
x —coordinate = (E) - (3)2 v'v' substitution
=2
tan x = E
) v method
(3)
5.13 cos(180°+ x)
=oosx v — v cos x
(2)
5.2 c0s(90° + 6)
sin(@ —180°) + 3sin(—6)
i ~sing v sing
sin(— (180° - 6))—3sin @ v —3sin@
—sin@
= v i
—sin6—3sind sind
_ —sind
—4sind v simplification
1
y | v’ answer
(5)
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5.3 (cosx+2sinx)(3sin2x—1)=0
cosx+2sinx=0 or 3sin2x-1=0 v’ both equations
1 . 1
tanx:—E sm2x:§ v tanx=—%
ref £=26,565...° ref £=19,471...° v sin2x—L
3
x=153,43°+£k180°; ke Z x=9,74°+ k.180° ke Z
v’ x=153,43° OR
OR/OF or x=153,43° &333,43°
x=153,43°+k360°; ke Z x = 80,26° + k. 180°; Y x=9,74° & 80,26°
vV +k180°; keZ
keZ
or
x=33343°+k360°; keZ )
54.1 LHS =cos(x + y).cos(x — y)
=[cos x.cos y —sin x.sin y]cos x.cos y + sin x.sin y| v expansion
=cos’ x.cos” y —sin” x.sin” y v’ simplification
= (1—sin2 xXl—sin2 y)— sin” x.sin” y v’ square identity
=1+sin” x.sin> y —sin”> x —sin” y —sin” x.sin” y v product
=1-sin’ x—sin’ y =RHS
4)
542 1—sin® 45° —sin” 15°

= c0s(45°+15°).cos(45°—15°)

= cos 60°.cos 30°

(3]

v identifying x and y

v’ substitution

v’ answer

)
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1—sin® 45° —sin” 15° v’ identity
=sin’ 15°+cos’ 15° —sin® 45° —sin* 15°
2
2
=cos’ 15° —(£]
2
=cos’15°— 1
_ 2cos’15°—1
2
_cos30°
2
\E 1 v’ substitution
= — X —
2 2
\/3_, v’ answer
T4 3)
OR
1—sin? 45°—sin”15°
= cos’ 45°—sin’ (450—30") )
, v’ expansion
= (Lj —(sin45°cos30° —cos 45°sin 300)2
2 v' substitution
2
R O EEVE R |
2 (2 2 2
2
(B
2 (242 242
2
1 (B
2 (242 242
_1 (3.1
2 8 4 8
v’ answer
_\3 3)
4
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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5.5.1 16sin x.cos® x —8sin x.cos x

= SSinx.cosx(Zcos2 x—l)

v" factorisation

= 4sin 2x(cos 2x)
) v 4sin2x v cos2x
=2smdx
v" double angle
OR/OF
4)
165sin x.cos’ x —8sin x.cos x
=16cos” x(l sin 2xj - 8(1 sin ZxJ
2 2 v' factorisation
1.
= 8(2 cos® x — 1)(— sin 2xj
2
i 42151.n ix' cos 2x v 4sin2x v cos2x
—oSmAx v" double angle
4)
552 16sin x.cos’® x —8sin x.cos x = 2sindx
Minimum at x = 67,5° v’ answer
(1)
[30]
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QUESTION/VRAAG 6
v
! f
B g A60°): )
S X
—180° -90° 0 90° 180°
f
6.1 180° v’ answer
@)
6.2.1 k=3= 1,73 v’ answer
@)
6.2.2 B(—120°; \/g) v x=-120°
€))
6.3 Range of g: yvel-2;2] v yel-2;2]
Range of 2g(x): yel-4; 4] v\ answer
2)
OR/OF ANSWER ONLY: Full marks
Rangeof g: 2<y<2 v 2<y<2
Range of 2g(x): 4<y <4 v’ answer o
6.4 xe[-65°; —5°] vV o xel[-65%; —5°]
(2)
OR/OF
—65°<x <-5° vV —65°< x<-5°
2)
6.5 SINX.COSX = p
4sinx.cosx=4p oo
2sin2x=4p 2sin2x =4p
v =+
4p =42 4p =12
1 v’ answers
P = 55 ANSWER ONLY: Full marks 3)
[10]
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QUESTION/VRAAG 7

DBE/November 2022

459

7.1 AD? = AB’ +BD?
_ ( J5 p)2 +(2p)’ v’ substitution in Pythagoras
AD’ =9p*
AD =3p v' answer
(2)
7.2 CD _ 3p v' correct use of sine rule

sin(135°-x)  sinx

3psin(135°—x)
sin x

CD=

CD _3p(sm135 cos x—cos 135°sin x)

- sin x
3p(sin 45°cos X +cos 45°sin x)

3p 700sx+—s1nx

3p J (cosx+sinx)

sin x
3p( sin x + cos x)

\/Esinx

CDh=

v 135° —x

v" compound angle

v’ special values

v" factorisation

€))
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7.3 1 v' correct use of area rule

Area AADC = E(AD)(CD)sinAf)C

1 3p(sinx +cosx)) .
== (3p)( J(Sm45°)
2 V2 sin x
=1(30 30(sin110°+cos110°) Gin45e Y .
V25sin110° v" substitution in area rule
=143,11m* v’ answer
A3)
[10]
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QUESTION/VRAAG 8

8.1
8.1.1 P=116° [opp Zs of cyclic quad/teenoorst. Le van kvh] v SYR 2
8.1.2 | M, +64°=90° [ in semi-circle// in halwe sirkel] v'R
M, = 26° V'S
2)
8.1.3 f)l =52° [£ at centre = 2 X £ at circumference/midpts. = V'S VR
=2 X omtreks.
N @
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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8.2
8.2.1 Midpt theorem/Midpt. Stelling v R
)
OR/OF
Converse prop intercept theorem v R
(@)
8.2.2 BG =2DE or 6x -2 [Midpt theorem/Midpt. stelling] vS YR
BG=6x-2
v'S vR
iy FC [line || one side of A OR
BG BF
prop theorem; FG || CH /
lyn || een sy v. A]
x+1 1
ox_2 4 v equation into x
dx+4=6x-2
2x=6
x=3 v’ answer
(6)
OR/OF
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BF _ BG . . .
T GH [line || one side of A OR prop theorem; FG [[CH/ | , S vR
lyn || een sy v. A]
AE _ DE [AADE || AABG]
AG BG VS vR
BG=4x+4
1 _ 3x-1
2 Ax+4 v/ equation into x
SAx+4=6x-2
sx=3
v’ answer
(6)
[13]
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QUESTION/VRAAG 9
9.1
B
9.1.1 Construction:
Draw OA and OB v’ construction
In AADO and ABDO
OA =0B [radii/radiusse]
OD=0D [Cf)mmon side/gemeenskaplike sy| v first pair of sides
AD=DB [given/gegee] v’ other 2 pairs
.. AADO= ABDO [S;S;S] v R
ADB is a straight line
A A v R
=D, =D, AADO = ABDO
..ODL AB [Zs on a str line/ Ze op 'n reguitlyn]
6]
OR/OF
Construction:
Draw OA and OB v' construction
In AADO and ABDO
AD =DB [given/gegee] v’ first pair of sides
A=B [Zs opp; Ls sides / ZLe teenoor
gelyke sye] v .
ther 2
OA =OB [radii/radiusse] Othel < patrs
.. AADO=ABDO [S;£;8S] VR
ADB is a straight line
A A v R
=D, =D, AADO = ABDO

..ODL AB

[Zs on a str line/ Ze op 'n reguitlyn]

)
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9.2
9.2.1 OTG =90° [line from centre to midpt of chord/ vS ¥R
midpt.  sirkel;  midpt.  koord]
OBG = 90° [tan L radius/raaklyn L radius] vS vR
~.OTG = OBG =90°
..OTBG is a cyclic quadrilateral [line subtends equal £s OR v R
converse Zs in the same segment/
lyn onderspan gelyke e (
5)
9.2.2 S= BTG [corresp Zs; GF || PS/ v'S vR
ooreenk. Zs; GF || PS]
But BTG =GOB [Zs in the same segment/Ze in dies. vS YR
sirkelsegment |
GOB =S 4)
[14]
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QUESTION/VRAAG 10
A S R
3 1
v
T
v 1
12
Q
K 2
112
10.1 f’l = Q, [tan-chord theorem/ < tussen raaklyn V'S
en koord]
@1 = Ql + Qz [ext £ of cyclic quad/buite £'v. kvh] | v g /R
B é1 = A] + Qz
T,=R, + Q, [ext £ of Albuite £v. A V'S
but 131 = ﬁz [given/gegee]
Tz = 131 + Qz VS
S, = Tz = l31 +Q,
“4)
10.2 In A ASD and AACR v identifying A's
A=A [common //gemeenskaplike /] V'S
Sl = "1“2 [proven/reeds bewys]
I,=C, [alt £s; QS || CA/verw. Ze; QS ||[CA | v S/R
] . . ‘/ S
; S, :AC2 /s
D, =R, [sum of Zs in A/Ze v. A]
AASD || AACR
AD AS . . . .
L— = corresponding sides in proportion/
R - AC [ p g prop
ooreenstemmende sy in dies. verhouding]
(5)
OR/OF
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In A ASD and AACR v identifying A's
A=A [common //gemeenskaplike /] V'S
Sl = Tz [proven/gegee]
T,=C, [alt Zs; QS || CA/verw. Ze; QS ||CA] | v SR
.S, =C, V'S
AASD || AACR [£:24;/] v R
AD AS . . . .
S— = corresponding sides in proportion/
R AC [ p g prop
ooreenstemmende sy in dies. verhouding]
(&)
10.3
v
AS _SD [ AASD || AACR ] 5
AC CR
L Agz ACxSD
CR
AS CT . )
— = line || one side of A OR prop theorem; | v/ v
AR CR [line || prop S v R
TS || CA/lyn || een sy v. A ]
L AS— AR x CT
CR
AC x SD _ AR x CT v equating
CR CR
L ACxSD =AR x CT
“4)
[13]
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NOTE:

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

If a candidate has crossed out an attempt at an answer and not redone the question, mark the
crossed-out version.

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

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

LET WEL:

As 'n kandidaat 'n viaag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die doodgetrekte
poging.

Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering
("'n Punt vir "'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct

S/IR
Ken 'n punt toe as die bewering EN rede beide korrek is

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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QUESTION/VRAAG 1
1.1 Modal class: 9< m <11 v answer
1)
12 Mass (in kg) Frequency Cumulative frequency
5<m<7 6 6
7<m <9 18 24 v’ adding
9<m <11 21 45
11<m <13 19 64
13<m <15 11 75
1I5<m <17 4 79
17<m <19 1 80 v 80
()
1.3
90 !
80 a—-—lt
> -~ .
% 70 7 v gsr(?%ndmg
S 60 S (5;0)
= 50 4
¥ i v points
> 40 =
= 30 /1 v  shape
g 13’ i
8 20 7 1
10 % '
4 1
O I 1
0 5 10 15 20
Mass in kg 3)
1.4 | Median mass: 10,5 kg vV answer
2)
1.5.1 T (6x6+18x8+21x10+19%x12+11x14+4x16+1x18)
80
854 v 854
80
= 10,68 Answer only 2/2 Y answer
2)
1.5.2 | Learners' bags are heavier than the stipulated international v’ answer
guideline.
Estimated mean = 10,68 kg
10% of 80 kg
=8 kg v 8 kg
10,68 kg > 8 kg (2)

Copyright reserved/Kopiereg voorbehou
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OR/ OF
Learners' bags are heavier than the stipulated international v’ answer
guideline.
Estimated mean = 10,68 x100
= 13,35% v 13,35%
13,35% > 10%
()
[12]
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QUESTION/VRAAG 2

DBE/2022

Size, in carats,
of diamond (x)

0,1 0,15 0,2 0,2 0,3

0,35

0,4 0,45 0,45

0,55

Price, in rands,
of diamond (y)

4000 | 6000 | 6500 | 8400 | 9000

10 000

13440 | 15120 | 16 800

18 480

SCATTER PLOT
20000
2 18000 .
E 16000 .2
'-g 14000 //./
S 12000
5 10000 °
c °
g 8000 ®
= 6000 o °®
g 4000 o/
'DC_ 2000
0 I T T T T T 1
0,1 0,2 0,3 0,4 0,5 0,6
Size, in carats, of diamond
2.1 |a=0634382... v a
b =32189,263... v b
N v ;
y =634,38 +32189,26x Answer only 3/3 equation o)
22 | $=634,38+32189,26(0,25) v’ substitution
— R8 681,70 Y answer ,
OR/OF @)
y=R8681,70 (if using calculator) v’ v answer
2)
2.3 32189,26
Average price increase =R~ 55 per 0,05 carat v divide gradient by 20
=R1 609,46 per 0,05 carat v’ answer
OR/OF )
Average price increase = 0,05x32189,26 v multiply gradient by 0,05
=R1 609,46 per 0,05 carat v’ answer
OR/OF )
at0,3: y =R10291,16 v" Estimated price of a 0,3
-~ Average price increase = 10 291,16 — 8 681,70 carat diamond
= R1 609,46 per 0,05 carat v' answer
Answer only 2/2 2)
2.4 | The point (0,35 ; 11500) is closer to the least squares v’ reason
regression line. ()
[8]

Copyright reserved/Kopiereg voorbehou
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief




Downloaded From:

Mathematics P2/Wiskunde V2 6 DBE/2022
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 3

1y
A(5;3)
S 1
B(O ; 4 )/ /\ |
0 X
K
D
C
3.1 1
o W .
o= 2 v" substitution
AB 5 _ O
_1
Mas =5 Answer only 2/2 || / Jncwer
(2)
3.2 3 1
Mcg =Mpa =75 v’ gradient
1
-4 = %(6)+ ¢ OR/OF y—(—4)= 5 (x—16) v’ substitution of E
c=-7
o v’ answer
"7 (3)
3.3.1 | DO;-7) v D(0;-7)
Xc +0 =0 L(_AD =7
2 2
Xe =—6 Ye =—10 Vo Xo=-6
C(6;-10 v =-10
(-6:-10) Answer only 3/3 Ye 3)
332 1 v" subst of correct base
A ABLD = P (7.5X6) and height into the
~22.5 area formula
] v area ABCD =225
Area AABD = 5(7’5)(5)
=18,75 v" area AABD = 18,75
Area ABCD =22,5+ 18,75 = 41,25 units® v answer
“)
Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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()
3.4.2a | KC = 6 units; KE = 12 units; v" KC = 6 units
v" KE = 12 units
CE = /(6)* +(12)* [Pythagoras]
CE =180 = 6:/5=13,42 v CE
Perimeter AKEC =6 + 12 ++/180
— 31,42 units Y answer
“)
n v’ tri i
3.4.2b tan KCE = KE _ 12 s trig ra‘Elo
KC 6 v tanKCE =2
KCE = 63,43° v answer
3)
OR/OF
. v’ trig ratio
sinKCEzKE: 12 22\/5 .o 12
CE 4180 5 v smKCEzm
KCE = 63,43° v answer
3)
OR/OF
1
Mep = 5
_1 1
tan@-z v tanf=—
2
0=26,57° v 0=26,57°
KCE =90°—26,57°
KCE = 63,43°
v’ answer
OR/OF
3)
KE? = KC? + CE? — 2(KC)(CE)cosKCE
(12)* = (6)2 + (\/180 )2 ~2(6)\W180 }cosK(AjE) v' substitution into
cosine rule
~ 5
cos KCE = % v’ trig ratio
KCE = 63,43° v’ answer
3)
[21]
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QUESTION/VRAAG 4
il >
T\O F(a ; 0) R(6; 0) x
411 |y=x+1
b=a+1 vV b=a+1
(@)
4.12 | MR* = MK”* v’ equating radii /
(@—6)* +(b—0)* =(a—5)>+(b-7) solving
5 5 5 5 simultaneously
(a—6)"+(a+1)" =(a-5)" +(a+1-7) v’ substitution b =a + 1
a’*+2a+1=a’*—-10a+25
12a=24 v 12q =04
a=2 vV oa=2
b=3 v bh=3
2M2;3) 6)
42.1| (6-2)+(0-3)* =2 v’ substitution R and M
ro5 vVrir=5
2
OR/OF )
2-5*+3-77=r" v’ substitution K and M
r=>5 Vr=5
Answer only 2/2 )
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422 | T(2;0) v T(-2;0)
TR = 8 units [line from centre | to chord] v answer
()
OR/OF
M(2;3)
F(a; 0)
FR = 4 units v 4 units
TR = 8 units [line from centre | to chord]
v’ answer
()
OR/OF
(x=2)>+(0-3)* =25
x> —4x+4+9=25
x> —4x-12=0
(x—6)(x+2)=0
x=6 or x=_2 v" x values
. v
TR = 8 units Answer only 2/2 answet )
4.3 7-3
mradius =<7 A v . .
5-2 substitution
4 4
radius 3 mradlus 3
__3 3
mtangent - _Z mta.ngent = _Z
7——35 OR/OF —7——3 -5
- Z( )+e y=r= Z( ) v’ substitution
43
c=—
4
; 3 ot 43 y= 3 . 43 L,
=T X+ =T X+ answer
4 4 4 4
(5)
441 N(2 ; *2) v Xy = 2V VN = -2
2)
442 | (=2=2)2+(0+2)> =2 v" substitution
r? =20 v or?=20
v
(x Yy 2)2 + (y + 2)2 — 20 ansSwer
3)
[20]
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QUESTION/VRAAG 5

P(-7:4)

DBE/2022

5.1.1 OP= (_ 7)2 +(4)2 v" substitution
v’ answer
—J65 Answer only 2/2 Q)
5.1.2(a) 4
tan@ =—5 v’ answer
(1)
5.1.2(b) | cos(@—180°) = —cosd v’ reduction
_ 1 v’ answer
J65 )
52 sin xcos x + sin x = 3cos” x + 3cos x
sinxcosx +sinx —3cos* x—3cosx =0 v RHS=0
sin x(cos x +1) —3cos x(cosx+1) =0 v' grouping
(cos x +1)(sinx —3cos x) =0 v’ factors
cosx =—1 or sinx =3cosx v both equations
tanx =3
x=180°+ k.360° or x=T71,57°+k180° ; keZ v x=180°
v x=71,57°
v +k180°% ke Z
OR/OF (7)
sin x cos x +sinx = 3cos” x + 3cos x
sin xcos x +sinx —3cos” x —3cosx = 0 v RHS =0
sin x(cos x +1) —3cos x(cos x +1) =0 v' grouping
(cos x +1)(sinx —3cosx) =0 v' factors
cosx =—1 or sinx =3cosx v’ both equations
tanx =3 v x=180°
R R _ o o v x=71,57° and
x=180°+ £.360° or x=71,57°+ k360° or 251,57°
x =251,57°+ k.360° ke Z v +£360°% keZ
)
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5.3.1

LHS = sin3x y 1+ cos3x

1—cos3x 1+cos3x

_ (sin3x)(1+ cos 3x)
(1—cos3x)(1+ cos3x)

_ (sin3x)(1+ cos3x)
1—cos”3x

_ (sin3x)(1+ cos3x)
sin® 3x

_ I+cos3x
sin3x
=RHS
OR/OF

LHS = sin 3x y sin 3x

1-cos3x sin3x

< 2
sin” 3x

~ sin 3x(1—cos3x)

1—cos?®3x

™ sin3x(1—cos 3x)

_ (I=cos3x)(1+ cos3x)
sin 3x(1 —cos 3x)

_ 1+cos3x
sin3x

= RHS

v multiply by “1”

v 1—cos® 3x

v’ square identity

v/ multiply by “1”

v’ square identity

v factors

3)

3)

532

undefined when sin3x =0 and 1-cos3x=0

3x=0° or 3x=180° and 3x =0°or 3x =360°

x=0° or x=60°

v'sin3x =0 and
1—cos3x=0
v 0° v 60°

3)

[18]
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QUESTION/VRAAG 6
6.1 in 10° )
_sin10% | an(360° — 0).sin 20
cos 440°
20° v’ —tand
= SO8%T _ tan A(2sin O cos O) Y cos 80°
cos 80° v’ co-ratio
v double angle
. % .. .
_q_sin 0 (2sin Ocos 0) quotient identity
cos @
= 1-2sin’ @
= cos 26 v answer
(6)
6.2.1 | sin(60°+ 2x) +sin(60° — 2x) = k cos 2x
(sin 60° cos 2x + cos 60°sin 2x) + (sin 60° cos 2x — cos 60°sin 2x) = k cos 2x| v both expansions
2sin 60°cos 2x = kcos 2x correct
2[%} cos 2x = k cos 2x v’ special Zs
k=3 v answer
3)
6.2.2 | tan60°[sin(60° + 2x) + sin(60° — 2x)]
=tan 60°[k cos 2x]
v’ special £
=3 (\/5 cos 2x)
=3(2cos’ x—1) v double /s
2 v i.t.
=3(2<\/;> _1) answer 1.t.0 ¢
—6lr )3 3)
=6t-3
[12]
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QUESTION/VRAAG 7
y
1
A
/ g
—-90° —-60° -30° 0° 0° 60° 90 120°  150° 180° 21 240° x
\
B J
-1
7.1
o) o)
2 2
1 (_ lj v' y-values
2 2
= i v
I unit Answer only 2/2 answer
(2)
7.2 R ; { 1 1}
ange o Tye|l——; —
g oy 25
Range of 3f(x)+2: ye F; 31} OR/OF 1 < y< 31 v’ critical values
2 2 2 2 v’ answer
(2)
7.3 x =90° Vv x=90°
(2)
7.4.1 x €(30°; 90°) U (210°;240°] v' xe€(30°; 90°)
v (210°;240°]
OR/OF )
30°<x <90° or 210°<x<240° v 30°< x <90°
v 210°< x £240°
2)
7.4.2 x € (—55°; 125°) v’ critical values
v’ answer
OR/OF ()
—55°< x <125° v’ critical values
v’ answer
(2)
[10]
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0,915 m E
A
0,5
C
D
B
FIGURE I FIGURE II (top view)
8.1 S _inl5e trig ratio
0,5
= answer
sin15°
AB=13 m Answer only 2/2 (2)
8.2 BE® = AB? + AE? — 2(AB)(AE)cosBAE correct use of cosine rule
BE? =(1,93) +(0,915) —2(1,93)0,915)c0s120°) substitution
BE=2,52 m answer
)
8.3 BF

BF = FD =§(2,52) 1,80 m

Area ABFD = % (BF)(FD)sinBFD

_ 1 (1.8)(1.8)(sin75°) correct substitution into
2077 the area rule
=1,56 m? answer
3
[8]
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QUESTION/VRAAG 9
9.1
911 | DGF=E, =72° [ext Z of cyclic quad/ buite £ v kvh] v SV R
()
912 | G,=72°-16°=56° V'S
T=G, =56° [Z£s in the same seg/ Ze in dies. © segment ] v’ S/R
2)
913 | E=8,=72° [alt Zs; DE || GF / verw. Ze; DE || GF ] v’ S/R
- .GEF =52° [sumof Zsin A/ ZLevan A ] v'S
()
OR/OF
E, = 56° [alt Zs; DE || GF / verw. Ze; DE || GF] v'S/R
~.GEF=52° [Zs on a str. line/ Ze op 'n reguitlyn] V'S

@)
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9.2
K R, L
12
P
N " M S
9.2.1 NP =PL=16 [diag of ||m / hoeklyne van ||m] vS v R
PT=4 v'S
NP:PT=16:4 v
answer
=4:1
“4)
9.2.2 NM:MS=4:1
NP : PT=NM : MS v'S
KM || RS [line divides two sides of A in prop / v R
Lyn verdeel 2 sye v A eweredig |
OR/OF [converse prop theorem /
omgekeerde lyn || een sy v A] @)
923
1 = g [prop theorem; KM || RS OR line || one side of A/ | V'S V'R
KL LP
Lyn || een sy v Al
_ 12x21 VS
16
=15,75 v’ answer
“4)
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OR/OF
NM:MS=4:1
KR =MS =5,25 [opp side of ||"'/ teenoorst. syevan ||"] | v S v R
KL =NM =21
RL +5,25 =21 V'S
RL=15,75 v/ answer
4)
[16]
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QUESTION/VRAAG 10

10.1
A
D
M N
E F
X [ ]
B C
10.1 Constr: Let M and N lie on AB and AC respectively such that v'Constr
AM = DE and AN = DF. Draw MN.
Proof:
In A AMN and A DEF
AM =DE [Constr / Konstruksie]
AN =DF [Constr / Konstruksie]
A=D [Given /Gegee]
.. AAMN=A DEF [s,24,5] vSvR
~AMN=E=B
MN || BC [corresp /'s are equal/ ooreenk. £ e gelyk] | v'S /R
AB _AC [line || one side of A OR/OF prop theorem; MN |[BC | v'S vR
AM AN
/ Lyn || een sy v A]
AB A
) SC [AM=DEand AN=DF]
DE DF (6)
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10.2 E
10.2.1(a) | FCO = 90° [tan L radius / raaklyn | radius] v’ S/R

F =90° [BF L EC]

~FCO=F =90° 'S

FB || CG [corresp Zs =/ ooreenk. £ gelyk] v R

3)
10.2.1(b) | In AFCB and ACDB
~ o . . 1

BCD =90 [£ in semi-circle / £ > ®] V'SR

F, = 90° [BF L EC]

~.F, =BCD =90° V'S

é] = ]52 [tan chord theorem / £ tussen rkl en koord ] vVSvR

]§2 = I§3 [sum of Zsin A/ ZLe van A] V'S

.. AFCB ||| ACDB

OR/OF

In AFCB and ACDB 1 VS/R

BCD = 90° [£ in semi-circle / £ > ®©]

F, =90° [BF L EC] V'S

.'.FZZBCD:900 v Sv R

C =D, [tan chord theorem / £ tussen rkl en koord) v R

-.AFCB ||| ACDB [£,£,/] (5)
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10.2.2 Gl =90° [line from centre to midpt of chord / VR
midpt. ©; midpt. koord ] (1)
10.2.3 In AGCD and ACDB v’ identifying As
G, =BCD = 90° /'S
C,=D, [£s opp equal sides /Ze teenoor gelyke | ¥ S/R
sye] v'S OR
GDC = B, [sum of Zsin A/Ze van A] VR
. AGCD ||| ACDB [£,4,/]
CD CG 'S
L= [l As]
DB CD
- CD?> =CG.DB (5)
10.2.4
—C: B [AFCB ||| ACDB] v'S VR
DB BC
-~.BC? =DB.FB VS
CD’ + BC? =CG.DB+DB.FB v’ sum
DB? = DB(CG +FB) v DB’ =CD’+ BC?
DB=CG+FB
()
[25]
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NOTE:
e Ifacandidate answers a question TWICE, only mark the FIRST attempt.

e Ifacandidate has crossed out an attempt of a question and not redone the question, 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.

NOTA:

o  As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

o  As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

o Jolgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

e Om antwoorde/waardes te aanvaar om 'n probleem op te los, word NIE toegelaat NIE.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir "'n korrekte bewering
("'n Punt vir "'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct
S/IR

Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

10 11 13 14 14 15 16 18 18
19 19 20 21 35 35 37 40 41
1.1.1 | _ 396 v 396
X= Ty Answer only: Full marks
Fo) Slegs antw: Volpunte v answer
(2)
1.1.2 | 0 =10,1707 ~ 10,17 v’ answer
1)
1.1.3 Xx+o0=3217 v 32,17
.5 days V5
(2)
1.2 22x18 =396 ordered/bestel
20x18 =360 sold/verkoop v/ 18X, and 18x,
Total not sold/Totaal nie verkoop nie: 36 v answer
(2)
OR/OF
22-20=2 v X, —X,
2x18=36 v' answer
2)
1.3.1 | Option B/Opsie B v B
Any one of the following reasons/Enige een van die
vig redes:
e Median/Mediaan = 18,5 v' reason
[ ] Ql = 14
e IQR=21 (2)
e Mean > Median, therefore the data is skewed to
the right
1.3.2 | Data is positively skewed/skewed to the right v’ answer
Data is positief skeef/skeef na regs (1)
[10]
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QUESTION/VRAAG 2
Price of milk in rands
per 5-litre container (X)
Prys van melk in rand. 26 32 36 28 40 33 29 34 27 30
per 5 liter-houer (x)
Number of 5-litre
containers of milk sold
) 48 30 26 44 23 32 39 29 42 33
Aantal 5 liter-houers
melk verkoop (y)
2.1
5 SCATTERPLOT
]
45 . 1 mark:
* 3 to 5 points plotted
40 . correctly
g 2 marks:
£ ? L) 6 to 9 points plotted
2 30 3 correctly
25 * 3 marks:
* all points plotted
20 correctly
20 25 30 35 40
Price per5 litre
A3)
2.2 a=90,478...~90,48 v a
b=—1773...~ 1,77 Answer only: Full marks v b
$=90.48 —1,77x Slegs antw: Volpunte v’ equation .
2.3 y=23,069... ~ 23,07 units/eenhede (calculator/sakrekenaar) V'Y answer
(2)
OR/OF
y=90,48 —1,77(38) v’ substitution
y = 23,22 units/eenhede v answer
2)
2.4 r=-0,94 v" value of r OR/OF
The value of 7 indicates a strong relationship between the cost per 5 litre strong relationship/
and the number of units sold .. there is a good chance of the prediction sterk verwantskap
being accurate./
Die waarde van r dui 'n sterk vewantskap tussen die koste per 5 liter en | v’ accurate/akkuraat
die aantal eenhede verkoop aan .. daar is 'n goeie kans dat die 2)
voorspelling akkuraat is
[10]
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QUESTION/VRAAG 3
A(2;10) ]
81,87° H
C4;-2)
B(k; k)
3.1.1 0-(-2) -2-0 v’ substitution C & E
Myp = My = OR/OF = =
BE CET 5 4 Mg = Mcg 4_12
_! _1 v
~ 2 =7 answer
(2)
3.12 | m,, =tan8187° Answer only: Full marks Y substitution
myg =7 Slegs antw: Volpunte Y answer @)
3.2 y=mx+c Y=y =m(x—x)
1 1
0= 2(12) +c or y-0= 1 (x—12) v’ substitution of E
1
c=-3 =—x-3
_—
y=lx—3 v’ answer
4 (2)
OR/OF
y=mx+c y—y, =m(x—x,) v’ substitution of C
1 1
—2=-@)+c or y—(2)=—(x—4
1 (4) y—=(=2) 1 (x—4)
c=-3 y:ix—3 v’ answer
{ (2)
=—x-3
-
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3.3.1 1

0-k 1
12—k 4
—4k=12—k
k=—4

~.B(—4; 4)
OR/OF

m,, = tan81,87°

My =7

10—k
2k
H(—2-k)=10—k
~14-7k=10—k
— 6k =24
k=-4

~B(-4; -4)

UON?

OR/OF

lx—3z7x+24
4

Lx=-27
x=k=-4
- B(—4;,-4)

OR/OF

EB: y=1x-3 and AB: y=7x+24

v

substitution

answer

2)

substitution

answer

)

substitution

answer

2)

equating EB & AB

answer

)
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3.3.2 | In AAFG:
10-(-2)
ACT T 54 Viomy =-2
tan @ =m,. =2 v tan@=-2
0 =180°-63,43...°
£ 0=11657 Y 0=11657°
-~ A=116,57°—81,87° [ext £ of A ]
S A=34.70° v answer
4)
OR/OF
In AABC:
a=BC=217;p=AC=65;c=AB=10J2 | v all 3 lengths
a> =b’> +c* —2bc.cos A
2 2 2 . . o
(2\/ﬁ) = (6\/5) + (10\/5) —2(63/5)(1042).cos A v substitution into the
correct cosine rule
2 2 2
(0] +05) (247 |
cos A= v’ cos A subject
SN [Ny
=0,822...
v’ answer
LA=347T
“4)
3.3.3 M(u +(-2) 10+ (0)
2 2
Diagonals intersect at the point (5 ; 5) v x-value v y-value
2)
34.1 |BE = ET
4\/ﬁ:\/(12 — ) +(0—p)? v’ substitution of E & T
, v’ equating
(4v17) =(\/(12—p)2 +(0—p)2)2
272=144-24p+p’ + p’
p’—12p—64=0 v standard form
(p—-16)(p+4)=0 v’ factors
p=16 or p=-4(na) v p=16
- T(16; 16) (5)
2
3.4.2a | (x—12)° +)° =(4\/ﬁ) =272 v LHS v RHS
2)
3.4.2b 1
mradius ==
4
mtangent =—4 v mtangent
y=—4x+c OR/OF o
4= _4(d)+c v substitution of B
c=-20
y=—4x-20 v' equation
A3)
[24]
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QUESTION/VRAAG 4
Ty
C 6, D
N(-1 ; 3)
B(—4 ;2) g E
O
A1 ;1)
4.1 | Radius = 4 units/eenhede v’ answer
€))

421 CDLCN
~C(-1:7)

v'x value v y value

@)

4.2.2 | CD = 6 units

~DG;7) vx value vy value
()
423 | 1L h=>5units v' 1 h=>5units
DC = 6 units
1 v" substitution into
Area ABCD = 5 (6)(5) Area formula
=15 units? v' answer
3)
OR/OF
1 A =5units v' | h=>5units
DC = 6 units
Area ABCD = l[ Area of ||"] v’ substitution into
2 Area formula
1
=-[5)6)]
=15units? v' answer
3)
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OR/OF
Let angle of inclination of BC = «

5
tana = —
3

a =59,036...°

BCD=180°—«
BCD =180°—59,036...°
BCD =120,96°

Area ABCD = % (V34 )6)sin120.96°

= 15 units?

v BCD =120,96°

v’ substitution into
Area rule
v’ answer

3)

43.1 | M3 ;1)
~MN=./3=(-1))* +(-1-3)
MN=+/32 =42 = 5,66 units

[reflection of N(—1 ; 3) about the line y = x]

v coordinates of M (A)
v’ substitution of M&N

v’ answer

3)

432 M@3;-1)
3-(-1

W 123

MN: -1=—3)+c¢ or
c=2
SLy=—x+2

X=—-x+2
2x=2

x=1
Soy=1
midpoint (1;1)

OR/OF

v equation of MN

v equating AF & MN

v'x value v y value

(4)

N(-1; 3)
il
N(-1;3)
Ve=Yn=3
Reflected about y = x X
A(-1;-1)

- F(3;3)

nlidpoint(_12+3;_1+3] =151

2

F(3; 3)

v'v' coordinates of F

v'x value v' y value

“4)
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OR/OF

N(-1; 3) F(3.; 3)

A(-1;-1) M(@3;-1)

NAMF is a square (NA=NF=AM=MF and NA | AM)
Midpoint NM = (1; 1)
= Midpoint of AF

v NAMF = square

v'x vy of midpt NM
v" midpt AF
4

[15]
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5.1 sin 140°.sin(360° — x)
cos 50°. tan(—x)
_ Sin40%(zsin x) v sind0° v —sinx
sin 400(— tan x) v’ co-ratio ¥ —tanx
_ —sinx
__sinx v tanxzsmx
COS X COoS X
=Ccosx v’ answer
6
5.2 —2sin? 1
LHS = — =5 X+ cosx+ RHS = 2cos x—1
1—cos(540° — x)
LHS = —2(1-cos’ x)+cosx +1 v’ identity i. t. 0. cos x
1—(—cosx) V' c0s(540° — x) =—cos x
2
LHS = 2+2cos” x+cosx+1
1+cosx
2
LHS = 2cos” x+cosx—1 v' standard form
1+cosx
LHS — (2cosx —1)(cosx+1) v’ factors
1+cosx
LHS =2cosx—1
..LHS =RHS
4)
5.3.1 sin36° = 1_p2 A
1-p? 1 v" method
tan36° = o
p 36° [ P
P value of p
OR/OF v answer
(3)
2 0O _1_ o 2 o
cos“36°=1-sin" 36 v method
€0s36° = 1 (1-p*)
v cos 36°=p
=p
tan 36° — sin 36
cos36°
1- p2
= v’ answer
P 3)
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53.2 cos108°
= —cos72° v" reduction
= —cos (2x36°) v double angle
2 .
=—(2cos” 36°—-1) v’ expansion
=2p*+1 v answeri.t.o.p (4)
OR/OF
cos108° ]
= —Cos72° v" reduction

=—cos (2%36°)

= —(1-2sin” 36°)
:4+2@L1ff
=—1+2(1—-p?)
=2p*+1

OR/OF

cos108°

=—cos 72°

=—cos (2%36°)

= —(cos” 36° —sin’ 36°)

=—(p2—(ﬁ)zj

——(p--p»))
=-2p° +1

OR/OF
cos108°

= cos(2x 54°)
=2c0s*54°—1
=2(1-pH)-1
=1-2p°
OR/OF

cos108° = cos(72°+36°)
=c0s72°c0s36°—sin 72°sin 36°
=(2cos’36°—1)cos36°—(2sin36°c0s36°)sin 36°
=2c0s’ 36°—c0s36°—2c0s36°sin’ 36°

2
=2p3—p—2pbﬁ—pﬂ
=2p’—p-2p+2p’
=4p’-3p

v" double angle

v’ expansion

v’ answeri.t. o.p

“4)

reduction
double angle

S S

v’ expansion

v’ answeri.t. 0.p

“4)

v" double angle
v'v' expansion

v’ answeri.t. 0.p

“4)

v' expansion

v" both double angle identities

v" value of sin 36°
v’ answeri.t. 0.p

“4)

[17]
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QUESTION/VRAAG 6
6.1.1 cos(a + f3)

= cos(a —(=/)) V' cos(a—(=p))

= cos a cos(—/3) +sin asin(—/3) v/ expansion

= cosa cos 3 +sina(—sin f3) v reduction

=cosacos f—sinasin f Q)
6.1.2 2 cos 6x cos 4x —cos10x +2sin’ x

=2 cos 6x cos 4x —cos(6x + 4x)+2sin’ x ¥ cos10x = cos(6x + 4x)

=2 cos 6x cos 4x — (cos 6x cos 4x — sin 6xsin 4x)+2sin’ x v expansion of cos(6x + 4x)

= c0s 6x cos 4x + sin 6xsin 4x +2sin” x

=cos 2x +2sin” x v’ cos 2x

=1-2sin’ x+2sin’ x v 1-2sin’ x

-1 v answer (5)
6.2 tanx = 2sin 2x

zg:; =2(2sinxcosx) v" quotient identity

sin x = 4sin xcos” x
4sinxcos’ x—sinx =0
sinx(4cos’x—1)=0

double angle identity

v' factors
sinx =0 or cos? x =1
B 4 v" both equations
CoSX =— —
2 L ene
x=180°+k360% keZ or x=120°+k360% kez |V X71807
¥ = 240° +k.3600; keZ x = 120°& 240° OR/OF
x= £120°
OR/OF v k360°% keZ
tan x = 2sin 2x (7
SInx _ 4sin xcos x v' quotient identity
CoS X
sin x = 4sin xcos® x
4 . 2 _
sinxcos“x—sinx =0 v identity
4sin x(1-sin” x)—sinx =0
3sinx—4sin’ x=0
sin x(3—4sin’ x) =0 v factors
A B .3
v o or st x = 4 v both equations
sinxzﬁ or sinx:—ﬁ v x=180°
2 2 v x=120°& 240° OR/OF
x=180"+£k.360",keZ or x=120"+k.360",keZ x= +120°
or x = 240° +k.360°,k € Z Y k360% kez
(7)
[15]
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QUESTION/VRAAG 7
7.1
y
2
1
L T
g x| v both
~180° —9(° 0 9(° 80° turning points
S~ - v" both
=1 fa x intercepts
(-30° & 150°)
_2 v shape
3)
7.2 Period = 120° v’V answer
2)
7.3 x=-30° v’ answer
(@)
7.4 Range of/waardeversameling van g: ye[-1;1]
Range of/ Waardeversameling van % g ye {— % ; l}
) 1 1 3 v’ critical values
—_o+ 1 —_ .=
Range of/ Waardeversameling van 5 g+l ye {2 ; 2} v correct
notation
OR/OF 2
4 1 1 3
Range of/ Waardeversameling van 5 g+ 1: 5 <y< 5 v’ critical values
v’ correct
notation
()
[8]

Copyright reserved/Kopiereg voorbehou

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief




Downloaded From:

Mathematics P2/ Wiskunde V2 15 DBE/November 2021
NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 8

T
90° + x
x (
Q 5 L3
8.1 In ASQR:
QS QR
sinx  sin(90° +x) v’ correct use of sine rule
Qs _ 5
sinx  cosx v sin(90° +x) = cos x
QS=5s1nx v QS=5s1nx
COS X COS X
QS =5tanx
3)
8.2 QT _ TS v’ correct use of sine rule
sin(180°~2x) sinx
QT _ Stanx v TS = QS = Stanx
sin2x  sinx
QT:M v of - dtanxsin2x
sin x QT = sin x
S(Smxj (2sin x cos x) .
OT = COS X . Vv tan 2 SIX
sin x COS X
OT = 5sin x (2sinx) v’ sin2x=2sinxcosx
sin x
QT =10sinx (5)
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OR/OF

QT? =QS? + TS? — 2QS.TScosQST

QT? =(5tanx)” + (Stanx)” — 2(5 tan x).(5 tan x)cos(180° - 2x)
QT? =50tan” x—50tan” x(—cos2x)

QT? =50tan” x(I + cos2x)

QT? =50tan” x(1+2cos” x—1)

QT? =50tan” x(2cos’ x)

2

QT? =100 "= (cos’ x)
COS X

QT? = 100sin* x

QT= 10sinx

OR/OF

TS*=QS*+TQ* —2QS.TQ.cos x
(5tanx)* = (Stanx)* + TQ* —2(5tan x).TQ.cos x
0=TQ*-2(5tan x).TQ.cos x
0= TQ[TQ —10tanx.cosx]
TQ=10tanx.cosx (TQ=0)

sin x

=10

.COS X
COS X

=10sinx

v’ correct use of cos rule
v' TS = QS = 5tanx

v cos2x=2cos’ x—1 &
reduction

sin x

v tanx=
COS X

v QT?= 100sin’ x

)

v’ correct use of cos rule
v TS = QS = 5tanx
v’ quadratic equation ito

1Q

v'TQ=10tan x . cos x
sin x

v tanx=
COS X

©)

8.3

Area of ATQR = %.TQ.QRsin TOR

1 D - o
) (10sin 25°)(5) sin70°) v’ correct substitution into
y. the area rule
= 9,93 unit v answer
2)
[10]
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QUESTION/VRAAG 9
9.1 tangents from same(common) point/raaklyne vanaf dieselfde punt v R
(1
9.2.1 §2 =SRT [ Zs opp equal sides/ <e teenoor gelyke sye] v R
éz =51° [sum of Zs in A/som van Ze in A] v'S
2
9.2.2 @2 + §3 =93° [ext Z of cyclic quad/buite 2 van koordevh)| v R
S, =42° v answer
2)
OR/OF
él =87° [opp Zs of cyclic quad/teenoorst <e v kdvh] | , R
S, =180°—(87°+51°)
§3 =42° [£s on a str line/ <e op reguitlyn] v answer o)
[5] |
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QUESTION/VRAAG 10
10.1 line from centre | to chord/lyn vanaf middelpunt 1 op koord v R
(1
10.2 Al =90°—x  [sum of Zs in A/som van Ze in A] V'S
- M, =180°—2x [Zat centre=2x at circumf/midpts /= 2xomtreks/] | ¥ S V' R
3)
10.3 CAD = 90° [Z in semi circle// in halfsirkel ] v Sv R
A, =90°—(90°—x)
AZ =Xx V'S
“A,=C=x
~.ADis atangent [converse tan-chord theorem/omgek rki-kd st. | | v R
4)
OR/OF
EMD=2x [adj suppl Zs/aanligg suppl <e] v'S
" Az =X [Lat centre= 2x £ at circumf/midpts /= 2 xomtreks /]
N v Sv
LA, =C=x Sv R
- ADis atangent [converse tan-chord theorem/omgek rki-kd st. ] VR
OR/OF 4
M3 =180"—-2x [vert. opp/ regoorstaande e]
A3 =90"—x [Zat centre= 2x/ at circumf/midpts/= 2|V S
><01ntreksz] VR
BAE =90" [£ insemi-circle/<in halfsirkel] /S
Az =C=x VR
~.ADis atangent [converse tan-chord theorem/omgek rki-kd st. | &)
OR/OF
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CD ||AB [midpt. Thm/ middelpuntst.]
BAE =90° [£ in semi-circle/ < in halfsirkel] v
~A,=D=90"—x [alt.£s;CD|AB/verwiss Le] .
. R
A, =x=C
- ADis atangent [converse tan-chord theorem/omgek rki-kd st. ]
v'S
v R
OR/OF
“4)
CAD =90° [Z in semi circle/Z in halfsirkel |
AC = diameter [converse £ in semi circle/omgek < 'in halfsirkel] vSVvR
. AD s atangent [converse radius L tangent/omgek radius_Lrkl] v'S
v R
4
10.4 AF =FE and BM = ME [given & radii]
- FM = %AB = 12 units [Midpt Theorem/middelptstelling] vFM=12v R
EM =MB =CM = 18 units  [radii]
.. EB = 36 units [diameter = 2 radius] v EB=36
2 2 2
S~ AE = (36)"—(24) [Pythagoras] v using Pyth correctly
AE= 12J5 or 26,83 units v answer
(5)
OR/OF
AF =FE and BM = ME [given & radii]
1 . . ) ) vFM=12v R
s FM = 5 AB = 12 units [Midpt Theorem/middelpuntstelling]
EM =MB =CM = 18 units  [radii] j EM =18
- FE*=(18)*— (12) [Pythagoras] using Pyth correctly
FE= 675 v’ answer
AE=12y/5 or 26,83 units (5)
[13]
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QUESTION/VRAAG 11

11.1

Construction: Draw diameter BF and draw BE v'Constr

Konstruksie: Trek middellyn BF en verbind BE

BFK =90° or DFK =90°—BFD [radius L tangent/raaklyn] vSvR

BEF = 90° [ in semi-circle/semi-sirkel] v'S
-.DEF = 90°~ BED
=90°—-BFD  [Zs same segment/Ze dieselfde segment] | , S/R
. DFK =DEF
(©)

OR/OF
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Construction: Draw radii DO and OF v’ construction

Konstruksie: Trek radii DO en OF

OFK =90° or DFK =90°—OFD radius.L tangent/raaklyn] v SvYR
ODF = OFD [£s opp = sides/ Le teenoor = sye] | v §

~.DOF = 180°—20FD [Zs of A/<e van A]

DEF =90°—OFD [Z at centre = 2x £ circumf/ v SR
midpts 2 = 2% omtreks /]

. DFK=DEF

(5)

OR/OF
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Construction: Draw diameter BF and join BD. v’ construction

Konstruksie: Trek middellyn BF en verbind BD.

BFK =90° or DFK =90°—BFD [radiusL v SY/R
tangent/raaklyn]

. . . V'S
FDB =90° [/ in half circle/semi-sirkel]

B =90°—-BFD

A

-~ DFK=B

but B =E [£s same segment/ Ze dieselfde segment| Y SR

A A

. DFK=E

)
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11.2

11.2.1(a) K4 = él [tan chord theorem/raaklynkoordstelling) v'S VR
NA A %
M, +M; =S, [corresp Zs;/ ooreenk ~s; MN || KS] 5 YR
K, =M, + M, =NML )
HL.2.10b) | - R, =M, + M, =NML
. KLMNis a cyclicquad [ext Z of quad = opp int £/ v R
buite £ van vh = teenoorst binne /] (1)
OR/OF
N, = Kl + Kz =NKS [corresp £s; / ooreenk £s; MN || KS]
NKS =KLS [tan chord theorem / raaklynkoordstelling]
N, =KLS
-.KLMNis a cyclicquad [ext £ of quad = opp int £/ v R
buite £ van vh = teenoorst binne /] )
OR/OF
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NKL =180"-K4  [adj. suppl.]
S NKL =180"-NML [proved]
.. KLMN is a cyclic quad  [opp.Zs supplementary] v R
(@)
11.2.2 In ALKN|||AKSM :
N3 = M3 [£s in the same seg / e in dieselfde sirkel segm] | , g, R
ﬁl = Mz [Zs in the same seg / <e in dieselfde sirkel segm] | v §
=K,  [alt Zs; / verwe; MN|KS] Y SIR
NKL=MSK [Zsof A/ <evan A] V'S
ALKN||| AKSM (5)
OR/OF
In ALKN|| AKSM :
N3 = M3 [ £s in the same seg / <e in dieselfde sirkel segm] | v S v R
NIA(L=1\A/I1 [ext £ of cyclic quad/buitevan koordevh] v'S/R
= §2 [corresp Zs/ooreenk <e; KS || NM] 'S
ALKN||AKSM [Z£,4,/] v R
)
OR/OF
In ALKN|| AKSM :
N3 = M3 [ £s in the same seg / <e in dieselfde sirkel segm]
K,+NKL=S,+S, [Zs on straight line/ <e op reguitlyn]
A A A A / S/R
- NKL=S, [K,=S,] V'S
ALKN||AKSM [£,4,/] v R
(©)
11.2.3 LK KN
<S=Sv [ ALKN|| AKSM ] /SYR
C12 4
“KS 3 v’ substitution
KS = 9 units v answer
“4)
11.2.4 4SM = 3KN
sm =&
4
SM =6 vV SM=6
LT LS . .
- = line || one side of A/ Iyn || een sy v A
NL - ML [line | yn || een sy v A] VSYR
LT_13
16 19
pr=298_ 10,95 v answer
19 (4)
[23]
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NOTE:

e [facandidate answers a question TWICE, only mark the FIRST attempt.

e [facandidate has crossed out an attempt of a question and not redone the question, 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.:

o As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

o As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die
doodgetrekte poging na.

o Jolgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou op
nasien by die tweede berekeningsfout.

e  Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY

A mark for a correct statement
(A statement mark is independent of a reason)

S
'n Punt vir 'n korrekte bewering
(*n Punt vir 'n bewering is onafhanklik van die rede)
A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

R
'n Punt vir 'n korrekte rede
("'n Punt word slegs vir die rede toegeken as die bewering korrek is)
Award a mark if statement AND reason are both correct

S/IR

Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

1.1
126 |13 3 [ 1812342458 |16[10|15][69 |20 17|40 |
1.1.1(a) i—ﬁ v 375
15
¥ =25MB Answer only: Full marks v’ answer o
1.1.1(b) | 0 =17,65 MB v'answer
@)
1.1.2 25+ 17,65 =42,65 v 42,65
.2 days v 2
2)
L3 overall 3= 3% w25
100
=20 MB v" Overall x =20
375+x:20 \/375+x:20
30 30
x =600-375
=225 v answer
maximum total amount of data that Sam must use for 3)
the remainder of the month: 225 MB
1.2
windspeed |, | ¢ | g5 o0 | 25 | 17 | 11| 24 | 13 | 22
in km/h (x)
Temperature | oq | 26 | 22 [ 22 | 16 | 20 | 24 | 19 | 26 | 19
in °C (y)
1.2.1 a=29,35 v a
b=-0,46 b
§=29,35-0,46x ¥’ equation 5
1.2.2 y=25,20°C (calculator) v'v' answer
2)
OR
»=29,35-0,46(9) v’ substitution
v answer
y=2521°C
2)
1.2.3 b < 0, indicating that as the wind speed increases the | v interpretation
temperature decreases. (1)
[14]
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QUESTION/VRAAG 2

DBE/2021

Number of days absent Number of learners Cumulative frequency
0<x <5 34 34
5<x <10 45 79
10< x <15 98 177
15< x <20 43 220
20< x <25 7 227
25< x <30 3 230
2.1 Modal class: 10< x <15 v answer
(1)
2.2 177 learners v' answer
1)
2.3 230 learners v_ answer
1)
2.4 _
Ogive
240
220 .
/ v" grounding at
/ .
200 £ (0; 0)
II
180 v’ shape
/ ..
. 160 £/ v upper limits
: /
%140 £ v" All other points
2 / correct
g1 7
© A
S 100 +
£ -
3 /-
80 1
711
/|
60 y T
/ '
/ L]
/ :
20 // T
/ y
/ L
0 1
0 5 10 15 20 25 30 35
Number of days absent
“4)
2.5 The median is at position 115. v’ reading off at 115
~.value of median is 12 days (accept 11 — 14) | Answer only: Full marks v’ answer
(2)
[9]
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QUESTION/VRAAG 3

-~ y
R
0 / ;
N(8:0) x
Q(4;-8)
S(0 ; ~16)
3.1 M[4+8_—8+0) Y Xy
2 2 Y Yy
M(6;-4) (2)
3.2 _0—(-16) _0-(-8) _ —8—(-16) | v substNand QorN
Mys = g _ OF Myq = O Mas = 4—0 and Q or Q and S into
gradient formula
=2 v answer
2)
33 | mgx2=-1 [LQ L NS]
1 v
mLQ = —E mLQ
—8:—1(4)+c OR y+8=—l(x—4) v’ substitution of Q
2 2 .
v’ calculation of ¢ or
c=-6 y+8= —%x +2 simplification
1
———x—6
YT
A3)
3.4 OS is the radius of circle passing through S
(x=0)* +(y—0) =(16)’ v" identifying radius = 16
X 4y =256 Answer only: Full marks v" Equation of circle
2)

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



Mathematics P2/Wiskunde V2 6 DBE/2021
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
3.5 1 v'm
My = Mg = _E [RM || LQ] RM
—4:—1(6)+c OR y+4=—l(x—6) v’ substitution of
2 2 M(6;-4)
1
c=-1 +4=——x+3
’ 2
1
SLy=——x-1 )
2 v’ coordinates of T
T(0;—-1) (3)
3.6 T(0;—1), P(0;—6) and S(0;—-16)
-.PS =10 units and TS = 15 units v PS =10 units
VT — )
IS PS 2 [prop theorem; RM || LP] TS =15 units
—=——=— OR [line || one side of v answer
RS 15 3 Allyn || een sy v A]
Answer only: Full marks 3)
OR
M(6 ; —4), Q(4 ; -8) and S(0 ; —16)
MS = /180 = 6/5 and QS = /80 =4+/5 V' MS =645 units
v = i
LS_QS_2 [prop theorem; RM || LQ] QS =45 units
RS MS 3 OR [line || one side of v answer
Allyn || een sy v A] 3)
Answer only: Full marks
3.7 area of PTMQ = area of ATSM — area of APSQ v area of ATSM —
1 1 area of APSQ
=—-ST.Lh,—-—PS Lh,
2 2
1 1
= 5(1 5)(6) - 5 (10)(4) v area ATSM = 45
v" area APSQ = 20
=45-20
= 25 square units v answer
“
OR
TM =/45=3/5 = 6,71 v TM =35
MQ=+20=2/5=4,47 MQ=2./5
PQ=120=2/5 =447 PQ =25
area of trapezium PTMQ = %(3\/5 +24/5 X2\/§ ) v’ area of trapezium = %
1 (sum of ||sides)(height)
- 5(5 ‘/gxz‘/g) v’ substitute into formula
= 25 square units v answer
4
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OR

MQ=+20=2{5
PQ=120=25

TP =5
area of PTM Q= area of AM TP+ area of APQM

area of PTMQ=10+15=25

area of P

v" area of AMTP +
area of APQM

v" area AMTP = 10
v" area APQM = 15

v’ answer

FMQ:%(S)X6+%(2\/§X2«/§)

(4)

[19]
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QUESTION 4

DBE/2021

4.1

/T ’
PV=r=\/E

PV = J(k—(-3))* +(1-4)* =10
PV)’ =(k—(-3))> +(1-4)> =10
k* +6k+9+9=10 OR
k> +6k+8=0

(k+3) +9=10
(k+3) =1

v PV=r=4/10

v substitution into
distance formula

v' standard form

(k+4)(k+2)=0 k+3=1lork+3=-1 v factors
k=—4 or k=-2
k=2 v’ answer
Q)
4.2 X*+6x+y"—8y+15=0
y-intercepts: (0)> +6(0)+y> =8y +15=0 Vx=0
y=3)(»y-5=0 v’ factors
Ye=3 or y,=5 v’ both values
.. BC =2 units v’ answer
4)
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9

DBE/2021

43.1 o 3-1 v’ substitution into
e = 0—(-2) gradient formula
=1
tana =1 v tana =1
o =45° v answer
A3)
OR
y=mx+3
I=m(=2)+3 v’ substitution into
My =1 equation of a line
tana =1 v tana =1
.o =45° v’ answer
3)
43.2 | BCV =135° [ext £ of A/buite £ v A] v BCV =135°
. VWB = 45° [opp Zs of cyclic quad/teenoorst. Le v kvh] V' answer
Answer only: Full marks 2
OR
TCO = 45° [£sof AlZe v A] v TCO = 45°
. VWB = 45° [ext Zs of cyclic quad/buite £ v kvh] v_ answer
Answer only: Full marks (2)
44.1 | Q(-3;-2) ZENRA
)
442 | (x+3)2 +(y+2) =10 v LHS v RHS
2)
443 | x=—2o0r x=—4 vV x==2V x=—4
2)
[20]
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QUESTION/VRAAG 5
5.1 tan(— x).cos x.sin(x — 180°)—1
= —tan x. cos x.sin(—(180° — x))—1 v’ —tan x
—qi . —sinx
= Smx.cosx.(—sinx)—l v —sinx v
COS X COS X
=sin’ x—1 v sin® x -1
=—cos’ x v/ answer
(5)
5.2.1 cos 215°
=—cos 35° v" reduction
-m v’ answer
(2)
52.2 sin 20°
= cos 70° v co-function
= cos 2(35°)
= 2cos”35°—1 v’ double angle
expansion
=2m’ -1 )
v" answer in terms of m
OR (3)
= sin (55° —35°)
= sin55°c0s35° — c0s55°sin35° v" compound angle
expansion
=m.m—\/l—mz.\/l—m2 5
v c0s55°=~1-m" or
_ 2 (1_.,2
=’ ~(1-m’) §in35° = /1—m’
= 2m? -1 v/ answer in terms of m
(3)
53 cos4x.cos x +sin4x.sinx =—0,7

cos(4x —x)=-0,7
ref £ =45,57...°

3x =180°—-45,57..°+ k.360°0r 3x =180°+45,57...°+k.360°
3x =134,43° + £.360° or 3x=225,57°+k.360°
x=4481°+k.120°; ke Z x=7519°+k.120°; keZ

v" compound angle

v 3x=134,43° or
225,57°
v’ x =44,81° or 75,19°
vV +£k120° keZ
(4)
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5.4 RHS =cos’ x —sin” x
LHS = sin4x.cos 2x — 2 cos 4x.sin x.cos x
tan2x
_ sin4x.cos 2x —cos 4x.sin 2x v sin2x
Bl sin2x :
, sin 2x
cos 2x cos2x
) cos 2x
= sin(4x — 2x}(.—j v’ sin(4x —2x)
sin 2x
= COos 2x v’ cos2x
=cos’ x —sin’ x
LHS = RHS 4
[18]
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QUESTION/VRAAG 6
6.1 1—2sin’ x = —sin x v 1dent1ty
2sin® x —sinx—1=0
(2sinx+1)sinx—1)=0 v’ factors
. . Vo 1
sinx =—— or sinx=1 sinx =——
2 2
ref £ =30° ref £ =90° v sinx=1

x=210°+£k.360°
or x=330°+k.360°

x=-—150° or x=—30° or x=90°
OR

cos2x =—sin x
cos 2x =—cos(90° — x)

2x =180°—(90° — x) + £.360° or
2x =90° + x + £.360° or
x =90°+£.360°

x=-—150° or x=—30° or x=90°
OR

cos2x =—sinx
cos 2x = cos(90° + x)

2x =90°+ x + £.360° or

x =90°+£.360° or
x=-—150° or x=—30° or x=90°
OR

cos2x =—sinx
$in(90° — 2x) = —sin x

90°—-2x=180+x+k.360° or

x=-30°+k.120°

x=-—150° or x=—30° or x=90°

x =90°+£.360°

2x = 180° + (90° — x) + £.360°
2x = 270° — x + £.360°
X =90° + £.120°

2x = 360° — (90° + x) + k.360°
3x = 270° + k.360°
x=90°+ k.120°

90° —2x =360°—x + £.360°

x =-270°+k.360°

v —150°and -30°
v 90° (A)
(6)

v' co-functions

v 2x in quadrant 2
v' 2x in quadrant 3
v both general
solutions
v' —150° and -30°
v 90° (A)
(6)

v" co-functions

v 2x in quadrant 1
v 2x in quadrant 4
v both general
solutions
v' —150°and -30°
v 90° (A)
(6)

v" co-functions

v 90°-2x in
quadrant 3

v 90°-2x in
quadrant 4

v both general
solutions

v’ —150°and -30°

v’ 90° (A)

(6)
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6.2
Ahy
f
A
0° 0°
g
6.2.1 | A(-150°0,5) B(-30°;0,5)
AB =-30°—(-150°) v' AB =-30° — (-150°)
= 120° 4
AB=120 Answer only: Full marks answer 2)
6.2.2 x€(0°% 90°) or xe(90° 180°) v xe(0%90°) v xe(90°% 180°)
2)
OR
0°<x<90° Or 90°<x < 180° v 0°<x<90° ¥ 90° < x <180°
2)
6.2.3 cos2x=k-3
k-3<-1 or k-3>1 vV k-3<-1 or k-3>1
k<2 or k>4 | Apswer only: Full marks vV k<2 Y k>4
OR 3)
X
4
y=cos2x +3
2
v’ graph of y = cos2x + 3
O y
v v
k<2 or k>4 Answer only: Full marks k<2 k>4 3)
[13]
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QUESTION/VRAAG 7

DBE/2021

A D
B [ ]
30° C
X
2x
E
7.1 In ABCE:
CE  BC
sinB  sinBEC
CE _ BC v’ correct use of sine rule
sin30° sin2x
CE = B?51n30° v CE = B?smSO
sin 2x sin 2x

In ACDE:
— = tanDEC v’ correct trig ratio

BC.sin30°
DC=—"""""(tanx) v" Subst CE

sin 2x
BC sin x .

DC= . sin x

4sinxcosx[cosx} Y 2sinxcosx v oS X
pc=- B¢

4cos” x

6)
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7.2
be- BC
4cos” 30°
_ BC
T\
2
BC
= T v DC== E
3
. BC=3DC
But AB=DC [opp sides of rectangle/teenoorst. sye
v reghoek]
..BC=3AB v BC=3AB
Area of rectangle = (AB)(BC)
= (AB)(3AB) v/ substitution into area
=3AB’ formula
3)
[9]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 16 DBE/2021
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 8
8.1
8.1.1 | MRP=90° [£ in semi circle/£ in halwe sirkel] v R
R, =21° v'S
2)
8.1.2 61 =138° [£ at centre = 2 X/ at circumference/ v SVYR
midpts. £ = 2% omtreks /] (2)
8.1.3 M, =21° [Zs in the same segment/Ze in dieselfde v SvR
sirkel segment| (2)
OR
M, + N, =180°-138° [sum of Z/sin A/Zev A ]
Ml =21° [Zs opp equal sides/ <e teenoor gelyke sye] | v S v'R
2)
8.1.4 0, =42° [£s on a str line/Ze op ’'n reguitlyn] V'S
P =420 [alt Zs; NO || PR/Verw. Ze, NO || PR] v SVvR
Mz =48° [sum of Zsin A/Ze v A] V'S
OR 4)
N, =R, =21° [alt Zs; NO || PR/Verw. Ze, NO || PR] v SvYR
N] = M] =21° [ £s opposite equal sides/ <e teenoor gelyke sye] | v' S
M, = 48° [sum of /s of ANMR//Ze v ANMR] V'S
“4)
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8.2

Il
—_
=

80°—4x

I
W
=

b
D, -
B
B

180° —4x =5x
9x =180°

[ext £ of A/buite £ v A]

[£s on a str line/Ze op 'n reguitlyn]
[ext Z of A/buite Z v A']

[ext £ of cyclic quad/buite £ v kvh]

[ext £ of cyclic quad/buite £ v kvh]
[ext £ of A/buite £ v A]
[vert opp Zs]

[ext £ of A/buite £ v A]
[opp £ of cyclic quad/teenoorst. ZLe v kvh]

v S/IR
V'S
V'S
vS ¥R

v answer

v SV R
V'S

)

v'S/R
v answer

(6)

(6)
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OR
63 =3x [ext £ of cyclic quad/buite £ v kvh]
D, = 4x [ext £ of A/buite £ v A] v SvR
2x+3x+4x =180° [sum of Zsin A/Ze v A] V'S
9x =180°
x =20° v SvR
v’ answer
(6)
[16]
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QUESTION/VRAAG 9

9.1

9.1 Constr: Join BE and CD and draw % from E L AD and 4, v’ constr/konstr
from D L AE

Konstr: Verbind BE en CD en trek hyvanafE 1. AD en h,

vanafD L AE
Proof/Bewys:
1 area AADE
- y ===
area AADE _2 ADx _ AD area ABDE
area ABDE 1 50 p BD L ADx h,
2 v —% or R
1 5 BD x h]
arca AADE _ EAEX h, _AE , area AADE _ AE
area ADEC lEC <h, EC area ADEC  EC
2

area AADE=area AADE [common/gemeenskaplik]

But area ABDE =area ADEC [same base & height ; DE || BC/ | v SvR
dies basis & hoogte ; DE || BC]

. area AADE area AADE

""area ABDE  area ADEC

_AD_AE
""BD EC (6)
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9.2
Q<TJ~
9.2.1 A =x [cotresp Zs; PQ || CAlooreenkomstige <, PQ||CA] | Y S¥Y' R
B=x [Zs opp equal sides/ <e teenoor gelyke sye] v S/R
Az =X [tan-chord theorem/ < tussen raaklyn en koord) vSvY R
P=x [alt Zs; PQ || CA/verw. e, PQ || CA] v S/R
I (6)
922 | B=pP [proved in 9.2.1/bewys in 9.2.1] V'S
. A, B, P and R are concyclic
.. ABPR is a cyclic quadrilateral [conv Zs in the same segment/ v R
koord onderspan gelyke omtreks ~e]
2)
923 BA B
oA_BE [prop th; AC || QP] VSVR
BQ BR
OR
[line || one side A/lyn || een syn v A]
But QR =BR  [sides opp = Zs/sye teenoor = ~e] V'S
_BA_BC

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2

21

DBE/2021
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
OR
In A ABC and A BQR:
n A v
A =B=x [proved in 9.2.1] 5
B=Q=x [proved in 9.2.1] v'S
C, =BRQ =180°—2x [sum of /sof A] Vs
. AABC|||ABQR
_BA_BC
" BQ QR
3)
OR
In A ABC and A BQR:
Al =B=x [proved in 9.2.1] V'S
B=Q=x [proved in 9.2.1] V'S
C, =BRQ =180°—2x [sum of Zsof A] YR
~AABC||ABQR [«£z£/]
_BA_BC ©
BQ QR
OR
In A ABC and A QBR:
B is common
.. V'S
A =Q=x [corres Zs; PQ || CA]
C,=BRQ=180°—2x [sum of Zsof A] V'S
~AABC||[AQBR [Z££4]
But QR =BR  [sides opp = Zs/sye teenoor = Ze] v'S
_BA_BC
[17]
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QUESTION/VRAAG 10

T
NS
1 213
M 2
R
2
1
2
P
Q
10.1.1| Q, +Q, =90° [£ in semi circle/Z in halwe sirkel ] | v S/R
M, =90° [co-interior £, MS || QR/ko-binne Ze, | , ¢
MS [ QR]
.. SQ is a diameter [converse: Z in semi circle/ v R
Omgekeerde: £ in halwe sirkel] (3)
OR
MS || QR
TS _T™ _1 [prop theorem; SM || QR] OR v S/R
SR MQ 1 [line || one side of A]/lyn || een sy vA
~TM=MQ
I\A/I2 =90° [Line from centre bisects chord/midpt. | v S/R
sirkel; midpt koord]
.. SQ is a diameter [converse: £ in semi circle/ v R
Omgekeerde: £ in halwe sirkel] (3)
OR
SQ L QP [tan L rad/raaklyn L radius] v'S§ v R
. SQ is a diameter [converse: tan L rad/Omgekeerde: v R
raaklyn 1 radius | 3)
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10.12 | In ARTQ and ARQP
T= Q 3 [tan-chord theorem/ ~ tussen raaklyn v'S v R
en koord]
Q +Qz =90° [co-interior £s, MS || QR/ko-binne Ze, | v §
MS [ QR]
or [ £ in semi circle/ £ in halwe sirkel |
A A A ° \/
Q +Q,=P=90 5
R, =R, [£s of Al e van A] V'S
ARTQ || ARQP
i—é = 11{{?_? v’ ratio
RQ? (6)
RT =
RP
OR
In ARTQ and ARQP
T= Q 3 [tan-chord theorem tussen raaklyn v'S v R
en koord]
Ql +Qz =90° [co-interior Zs, MS || QR/ko-binne V'S
Ze, MS || QR]
or [ £ in semi circle/ £ in halwe sirkel ]
~Q,+0Q,=P=90° V'S
ARTQ || ARQP [£,4,4] v R
RT RQ
RQ “RP v’ ratio
2 (6)
RT = RQ
RP
10.2 | QR =28 units [midpoint theorem/midpt. stelling] v'S VR
RP? =287 — (640 [Pythagoras/Pythagoras] V'S
RP = 12 units v RP=12
2
RT = RQ
RP
2
RT = 28
12
RT =126 v RT
3
98
Radius = "3 units v’ answer (6)
[15]
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NOTE:
e Ifa candidate answers a question TWICE, only mark the FIRST attempt.

e Ifacandidate has crossed out an attempt of a question and not redone the question, 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.:

o  As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

e As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou op nasien
by die tweede berekeningsfout.

e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering
("n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
("'n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct
S/IR

Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

3

DBE/November 2020

1.1 | a=9,5 v a=95
b=0,909..=0,91 v =091
»=9,5+091x v’ equation

3)

1.2

100
90
E v'v correct
80 o )
—~ slope going
S 70 ° through 2
@ 9 EEE points:
LE) o o (50; 55) or
O 50 . ® (40 ; 46) or
o /:_/ (60 ; 64) or
g (0;9,5) or
2 g5 a8 (45 : 50)
> 30 s
T A 7S
o e
20 e .
95 |7
10 4=
0
0 10 20 30 40 50 60 70 80 90
MATHEMATICS (%)
2
1.3 | Final exam mark ~ 72,22% (calculator) v'v answer
)
OR
$=9.5+091(69) v substitution
~ 72,29% v answer
(2)

1.4 | r=095 v answer(A)

)

1.5 | There is a very strong positive correlation between the Mathematics and v" strong/ sterk
Physical Sciences mark.

Daar is ‘n baie sterk positiewe korrelasie tussen die Wiskunde en Fisiese
Wetenskappunte. (1)

1.6 | The teacher concludes that the higher the learners' Mathematics marks, the v answer

higher the learners' Physical Sciences marks.

Die onderwyser het waargeneem dat hoe hoér die wiskunde punte is, hoe hoér

is die Fisiese Wetenskappunte. (1)
[10]
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QUESTION/VRAAG 2

12018 | 2175 | 2182 | 2215 | 2254 | 2263 | 2267 | 2271 | 2293 [ 2323 | 2334 | 2346 |

2.1 | July/ Julie v answer
(@9)
22 | _ 26941 v'26 941
X = 1 Answer only: Full marks
—2245,083.. ~2 245,08 aircraft landings v answer o
2.3 | Standard deviation for landings at the King Shaka International airport: v’V answer
o =86,30 (2)
24 | (x—0o;Xx+0)=(2245,08 -86,30 ;2 245,08 + 86,30) v X-o
limit = (2 158,78 ; 2 331,38) vV X+o
There were 9 months when the aircraft arrivals at the King Shaka
International airport were within one standard deviation of the mean. v answer 3
2.5 | The standard deviation of the number of landings at the Port Elizabeth
Airport will be higher than the standard deviation of the number of
arrivals at the King Shaka International Airport OR C. v answer
6]
[9]
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QUESTION/VRAAG 3
1y
T
W4 ;4
) o \i ,
X

K
31 T4-(—4)_ 3
Mwe = 4-0 -4 v" substitution of W and P
Myyp =—2 Y. myp
(2)
32 1 ]
Mgy = By (given)
( Ymsr) = (=2) 1 v (mwp)ms)
m m =\— —
WPATST 2 V' (mwp)mst)=-1
=-1 (2)
-.ST L WP
33 | 5y+2x+60=0
2
SLy=——x-12
Y 5
—zx—12—lx+6 \/equating
5 2
—4x—-120=5x+60
x=—180 v’ x value
x=-20
Ly= —%(— 20)— 12 v’ substitution
Ly=—4 vy value
“S(-20; 4) (4)
OR
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ALy T
W(H4;4)
O X
2] P(0; —4)
S
I\
K
S5y+2x+60=0
1 v" substitution
5(5x+6j+2x+60:0
5
§x+30+2x+60=0
9 .
Ex=—90 Sox=-20 v x value
2
Ly= —g(— 20)-12 v substitution
Y= —4 vy value
-+ 5(-20; —4) 4)
OR
5y+2x=-60 ... (1)
2y—-x=12 ... (2)
M +2(2):9y=-36 v’ adding
y=—4 v
_ y value
2(-4) - x - 1220 v substitution
X=- v’ x value
4)
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34 2
y= —g(— 4)-12 OR 5y+2(-4)+60=0 ' substitution
52
y=77% Yy value
R(— 4; - %) OR R(-4 ;-10,4)
52 ) 52\, | ¥ method or subst into
S WR=4- - 5 OR WR = /(=4 - (-4)" + (4~ (_ ?j) distance formula
72 2
- WR = 5 units or WR = 14gunits v’ answer @
OR
WR = ST - SK
1 2
:5x+6— —gx—12 v’ substitution
_2 x+18 v' simplification
10
_2 4)+18
_E(_ )+ v’ substx=-4
=14,4 units
v’ answer 4)
3.5 2
Mg = 3 Y omg
ﬂf158,19--- (Ref. £ =21,801...°) v size of B
MNS =21,80...°
1
Mgy = E
NMS = 26,56...° v' size of NMS
6 =21,80..°+26,56..° [ext £ of A] j method
6 = 48,366...°= 48,37° answer
()
3.6 In ASRW:
Lh=—4-(-20)
L i = 16units v Lh
1
Area ASRW =— (LA)YWR)
= %(I 6{7?2] v’ substitution
=115,2square units v area A
Area SWRL = 2Area ASRW
=2(115,2)
= 230,4square units v answer
4)

OR
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In ASRW:
1L h=-4-(-20)
L h = 16units v Lh
72
Area SWRL =16x ? v’ v substitution
= 230,40 square units Y answer
4)
OR
vV'SW =8+/5
SW =/(=20+4) +(-4—4) =85 =17,89 s
2
SR=\/(—20+4)2+(—4+10§j = 16‘5@ =17,23 \/SR=16\5/2_9
Area SWRL = 2x Area ASRW
:2(%SW x SR sin Qj
1 16729 .
=2(5 85 x 5 sin 48,37 J v’substitution
=230,41square units v answer
“4)
[21]
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QUESTION/VRAAG 4

9

M(=3; 4)

DBE/November 2020

x?
N(-11; p)
41 x2 +y2 :}/‘2
2 = (=3 +(4) =25 v/ substitution
x? +y? =25 v’ answer
2)
42 |TMLTN [tangent | radius]
T(-11; 4)
r=-3-(-11)=8 v oxp=-11
(x+3) +(y—4) =64 v LHS v RHS o
43 | 0(0;0) and M(-3;4)
L _4-0 _ 4 0-4 4 o4
M= 30" 3 0-(-3) 3 OM ™3
3 3
myMm = Z \/mNM = Z
4= 3 3 OR _3
I _Z(x_(_ ) y=grte v’ substitution of m and M
3 9 3
—4="x42 4="(3)+c
y PRE 4( )
3 25 25
Ly=Sx+— c==
47 4 4 _
3 95 v equation
y=ga s @)
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44 | N(11;p)
Yoty
p—g(—ll) 2 OR —4=P __3 v subst x=-11 into eq or
4 =3-(-11) 4 gradient
~N(-11;-2)
- 4
3;’“* =0 and s —¢
~.S(3;-4) v xs Yys
SN =(-11-3) +(-2—(-4))’
=10+/2 units or 14,14 units v answer (CA)
©)
45 | B(-2;5)
BM =+/2 units v 2
Radius of circle centred at M = 8 units
k=8—+/2 or k=8+42
= 6,59 units = 9,41 units S
= 6,6 units = 9,4 units k=66
vv k=94
(&)
[19]

wX
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QUESTION/VRAAG 5
y
g
A(130,9°;0,33)
0° 90° 150° 180°
f
5.1 | Period of g=360° v’ answer
1)
5.2 v A
Amplitude of f= 1 answer () 1
2 (1)
53 | £(180°) — g(180°)
()
AL ‘
1)
54.1 | x=140,9° v’ x=140,9°
(1)
542 J3sinx+cosx>1
——sinx+ lcos x> 1 v" dividing by 2
2
sin xcos 30° + cos xsin 30° > % Y c0s30% sin30°
) oy > 1 ) o1
s1n(x+30)_5 v sm(x+30)25
sin(x +30°) = % at x=0°or x=120°
-.x€[0°;120°] OR 0°< x <120° v interval
4)
[8]
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QUESTION/VRAAG 6
Aly
(-5;12)
<
N
X
(0] T
6.1.1 12 2
tan6’=—? or —2; V answer
(D
6.1.2 | (OP) = (=5)" + (12)° v’ Pythagoras
OP=13 v OP
5
cos¢ = 13 v_ answer
3)
6.1.3 | . o b
sin(0+90%) =— v sin(6+90°) = %
P(5:12) ° ’
cosf =— v’ cos @
—S_b 13
13 65 0 sy b
5 /\ 1365
Y 0 X v' value of b
Sa;b) & a
. a ’ v oy 4
cos(90°+0) = cos(+90% =43
v’ —sin@
—sinfd = 4
6,5
J12_ae ¢ v’ value of a
13 6,5
b=1(65)% - (~6)> =2
=4/(6,5)" —(-6) =73 v value of b
4)
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6.2 sin 2x. cos(—x) + cos 2x.sin(360° — x)
sin(180° + x)
_ sin2x cos x + cos 2x( —sin x) V' cos(—x) = cos x
02 )‘Smx v sin(360°— x) = —sin x
_Smex—r) v sin(180° + x) = —sin x
—sinx
_ Smx v’ numerator = sin x
—sin x
=-1 v’ answer
()
6.3 6sin’ x +7cosx—3=0
5 v’ identity
6(1—-cos“ x)+7cosx—3=0
6—6c0s” x+7cosx—3=0
v" standard fi
6cos’ x—7cosx—3=0 v Standard form
factors
(3cosx+1)(2cosx—-3)=0
cosx:—% or cosx:%(N/A) v" both solutions of cos x
5o x=109,47°+ k.360°% k € Z or v’ x=109,47° & 250,53°
x =250,53°+£k.360°% ke Z v +k360% keZ
(6)
6.4 1
x+—=3cosA
X
2
(3cosA) :( x+l} v'squaring both sides
X
9coszA=x2+i2+2 v’ 9cos® A=x’ +L2+2
X X
9cos’ A=2+2
4
2 —_——
€0 A_9 \/coszA:g
_ 2@]_1
9
__1
9 v
answer
OR )
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x2—2+i2=0
x
2
(x—lj =0
x
x2 =1
x ==l

3cosA =2 or 3CosA =-2

COSA = % or COsA = —%
3 3

cos2A=2cos2A—l v x =+l
2 2
2 v cosA==
1 /cosA=—z
=_§ 3

v'double angle identity

v’ answer

)

[24]
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QUESTION/VRAAG 7
7.1 3
tan30°:Q OR V'V trig ratio
QS
_ 3 v QS subject
QS=
tan30°
B
1 V3
V3 3
7.2 | Areaof flower garden =7z(3r)2 - v sgbstitution into
X s difference of areas
=9m° —mr
= 8m? v’ answer
(2)
7.3 RS% =2 + (3r)2 —2(r)(3r)cos2x v’substitution into cosine rule
tl
=2 1972 — 612 cos2x correctly
— 1072 — 672 cos 2x v 107% — 612 cos 2x
2
= 2(10 - 6 cos 2x) v r2(10 - 6cos 2x)
RS =r+10—-6cos2x 3)
7.4 RS = 10\/10 — 6¢0s2(56) v'substitution
=34,9966... v answer
~35m (2)
[10]
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QUESTION/VRAAG 8
K
P
8.1.1(a) (52 = 64° [£ at centre = 2 x £ at circumference/ V'S YR
Middelpts = = 2 x 2 omtreks <] @)
8.1.1(b) Mz =90° [Line from centre to midpt of chord/lyn v midpt | v'S v' R
na midpt v koord]
KON =90°+26° =116° [ext £ of A/buite £ van A] V'S
0, =116°—64°=52° v answer
OR (4)
M, =90° [Line from centre to midpt of chord/lyn v midpt | v S v R
na midpt v koord]
O3 =64°  [sum of Zsin A] V'S
O; =52° [Zs on straight line/op ‘n reguitlyn] v answer
4
8.1.2 PKO+P =128° [sum of /s in Alsom Ze van A]
PKO=P [ £s opp = sides/ Le teenoor = sye] V'S
=64° V'S
Ky =32°0r Ry =K, S
. KN bisects/halveer OKP ®
OR
) I:(2 = KNO [Zs opp = sides/ e teenoor = sye] /S
K, + KNO=64°[sum of Zs in A/som ZLe van A] V'S
S Ky =32%r Ky =Ky VS
. KN bisects/halveer OKP 3)
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8.2
8.2.1 15l = ]51 [tan chord theorem/raaklyn koordst] V'S VR
D =B [Given/Gegee]
131 =I§ v 1‘:1 — f3
~.FG| BC [corresp £s =/Ooreenkomstige e =] v R
4
2.2 . .
8 GC_EB [line || one side of A/lyn || een sy v A] v'S vR
AC AB
X+9 3 v’ substitution
2x—-6 7
7x+63=10x—-30
3x=93
x=131 v answer
4)
OR
AG=2x—6—(x+9) =x—15
AG = AF [line || one side of A/lyn || een sy v A] 'S YR
GC FB
x—15 _ 2 v’ substitution
x+9 5
5x=T75=2x+18
3x=93 v" answer
x=31 4)
OR
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AT _AG
AB AC
2 _X- 15 v’ substitution
7 2x-6
Tx—-105=4x-12
3x=93 v answer

x =31 4)

[line ||one side of A /lyn|/een sy VA ] V'S YR

[17]
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QUESTION/VRAAG 9

9.1
K
R
T
Q A}
S
9.1 Construction: Draw diameter KS and draw KR v construction
Konstruksie: Trek middellyn KS en verbind KR
QST =90° — TSK [radius L tangent/raaklyn] v SR
SRK = 90° [£ in semi circle/halfsirkel] v S/R
~.SRT=90° - KRT V'S
TSK = TRK [£s same segment/Ze dieselfde
segment] v S/R
~.QST=R ®)
OR
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R
T
Q
S
9.1 Construction: Draw radii OS and OT v’ construction

Konstruksie: Trek radii OS en OT
QéT =90°—OST [radius L tangent/raaklyn] v SR
OST =STO [£s opp = sides/ Le teenoor = sye] | , S/R
-.SOT=180°—20ST  [Zs of A/Le van A] V'S

R =90°—OST [ at centre = 2x/ circumf/ v S/R

midpts 2 = 2 x omtreks /]
~QST=R
(©))

OR
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K
R
T
Q A}
S
9.1 Construction: Draw diameter KS and join K to T. v’ construction
Konstruksie: Trek middellyn KS en verbind K tot T K
QST =90° - TSK [radius L tangent/raakiyn] v S/R
STK =90° [/ in semi circle/halfsirkel] v SR
- K =90°-TSK V'S
~QST=K
but R =K  [Zs same segment/Ze dieselfde segment] v S/R
~QST=R
()
OR
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9.1 Construction: Draw radii OT, OR and OS v’ construction
Konstruksie: Trek radiuse OT, OR en OS
OST = 0TS [£s opp = radii/ Le teenoor = radiuse) v SIR

Also: OTR = ORT and ORS = OSR
2x+2y+2z=180° [£s of A]
x+y+z=90°

y+z=90°-x v'S
0SQ =90° [radius L tangent/raaklyn] v S/R
- TSQ=90°—x VS
S TSQ=y+z=R
3
OR
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9.1 Construction: Draw radii OT and OS, tangent QT v’ construction
Konstruksie: Trek radiuse OT en OS, raaklyn QT
0SQ =90° [radius L tangent/raaklyn] v’ SIR
.. TSQ = 90°—TSO
~. TSO = STO [Zs opp = radii/e teenoor = radiuse] V'S
TOS =180°—2TSO [Zs of A] V'S

R =90°-TSO [£ at centre = 2x /£ circumf/

midpts 2 = 2% omtreks
o R v <! v SR
- TSQ=R

)
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9.2
92.1@ | N, =x [alt Zs; PR || NQ/verw. Ze; PR || NQ] vSYR o
9.2.1(b) Qz =X [tan chord theorem/raaklyn koordstelling] v SYR
OR 2)
M, =x [tan chord theorem/raaklyn koordstelling] v SR
Qz =x [£s in same segment/ <e in dieselfde segm] v'S/R
2
vsS v
9.2.2 MN _MS [QN || PR: Prop Th] S v R
NR SP /s
N, =N, =x [given] VSYR
133 =X [Z£s in same segment/ <e in dieselfde segm]
P, =Q, [=x] VR
SQ=PS [sides opp = L/sye teenoor = e]
MN_ MS ©6)
NR SQ
[15]
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QUESTION/VRAAG 10

10.1.1 DBE=90° [/ in semi-circle// in halfsirkel] VS YR
~DMA=90° [AM_LDE]
- FBDM is a cyclic quadrilateral/koordevh VR
[converse opp s cyclic quad/omgek teenoorst Ze kvh | 3)
OR
DBE=90° [/ insemi-circle// in halfsirkel] VS vR
M, = DBE=90°
- FBDM is a cyclic quadrilateral/koordevh
[converse ext/ of cyclic quad/omgek buite < van kvh | V'R 3)
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10.1.2 ]§3 =]32 [tangent chord th/raaklyn koordst) vS vR
E = 152 [ext £ cyc quad/buite £ koordevh] v'S VR
]§3 = 15l 4)
OR
B, =E=x [tangent chord th/raaklyn koordst] v S vR
151 =90°—x[£ sum in A/£ van A] v 1A:I =90°—x
, =90°—x [£ sum in A/Z van A] =D,
F =D,
B, =D, [tangent chord th/raaklyn koordst] VR
"B, =F @)
OR
]§1 —E=x [tangent chord th/raaklyn koordst] VS vR
B3 =90° — x [straight line/reguitlyn | V'S
B =A9O° jx [sum of s A/som van Ze van A] V'S
. B; =K 4)
10.1.3 In ACDB and ACBE
C=C [common Z/gemeenskaplike £ | V'S
CBD =CEB [tangent chord th/raaklyn koordst] Y SR
CDB=CBE [/ sum in A/Z van A] VR
ACDB ||| ACBE 3)
OR
In ACDB and ACBE
CBD = CEB [tangent chord th/raaklyn koordst] v S/R
c=C [common //gemeenskaplike £ ] V'S
ACDB ||| ACBE [4, 2, /] VR
A3)
10.2.1 ];_g _ I];_g [l As] / eatic
BC? =EC xDC
=8x2 v’ substitution
=16
BC—4 v answer o

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics/P2/Wiskunde/V2 27 DBE/November 2020
SCE/SSE—- Marking guidelines/Nasienriglyne

10.2.2 BC_DB o
EC  BE
DB 4 1
BE 8 2
BE = 2DB v BE=2DB

DB? + BE? =DE?  [Pyth theorem]
v’ substitution into

DB’ + (2DB)2 =36 Pyth theorem
5DB? =36
2 36
DB_?’ /DW:%
DB=-2 = 2,68units v'answer

J5

“4)

[17]
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NOTE:
e [facandidate answers a question TWICE, only mark the FIRST attempt.

e [facandidate has crossed out an attempt of a question and not redone the question, 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.

NOTA:

e As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

e As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

o Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

o Om antwoorde/waardes te aanvaar om 'n probleem op te los, word NIE toegelaat NIE.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir "'n korrekte bewering
("‘n Punt vir "'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir "'n korrekte rede
("'n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct

S/IR
Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1

DBE/November

2019

Monthly income (in rands) 9000 | 13500 | 15000 | 16500 | 17000 | 20000
Maandelikse inkomste (in rand)
Monthly repayment (in rands) |5 599 | 3000 | 3500 | 5200 | 5500 | 6000
Maandelikse paaiement (in rand)
1.1 a=-1946,875...= —1946,88 v a=-1946,838
b=0,41 v b=0,41
’ A ly: Full mark ’
§ = —1946,88+0,41x HSWET oftly: THT marks v equation
A3)
1.2 Monthly repayment ~ R3 727,16 (calculator) v'v answer
Maandelikse paaiement ~ R3 727,16 (2)
OR
y =-1946,88 + 0,41(14000) v substitution
~ R3 793,12 v’ answer
)
1.3 r=0,946 .... ~0,95 v’ answer
1)
1.4 Not to spend R9 000 per month because the point (18 000 ; 9 000)
lies very far from the least squares regression line. OR D v'v" answer
Spandeer nie R9 000 per maand nie, want die punt (18 000 ;9 000) (2)
lé baie ver van die kleinste-kwadrate regressielyn. OF D
[8]
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QUESTION/VRAAG 2

DBE/November 2019

2.1 | Number people paid R200 or less = 19 v answer
Aantal mense wat R200 of minder betaal het = 19 (1)
22| 7+124+a+35+b+6=100 /zx:mo
a=40-b \/a:40_b
300 — (50><7)+(150><12)+(250><a)1n;g350x35)+(45()><b)+(55()><6) % Zﬂ‘
300 — (50X 7)+(150x12)+ (250 (40 =b)) +(350x35) + (450x6) +(550x6) | v Zﬁ 1309
- 100 "
350 + 1800 + 10000 — 2505 + 12250 + 4505 +3300 = 30900
2005 = 3200 v B
b=16 2005 = 3200
a=24
()
OR/OF
7+12+a+35+b+6=100 v D x=100
b=40—-a vV b=40—-q
309 = (50x7)+(150x12)+ (250x a) + (350x35) + (450 x b) + (550 x 6) v Zﬂ(
100 "
300 = (50x 7) + (150x12) + (250 x @) + (350 % 35) + (450 x (40 — a)) + (550x 6) | ¥ 27 =309
100
350 + 1800 + 250a + 12250 + 1800 — 450a = 30900
200a =4 800 v 200a = 4 800
a=24
b=16 (5)
2.3 | Modal class/modale klas: 300 < x <400 v answer
@)
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2.4
CUMULATIVE FREQUENCY GRAPH
(OGIVE)
100 M’_____an
90 g < v’ grounded at
7 0;0
S, 80 (0;0)
e /
! 70 7 v (600 ; 100)
2 60
= / v" cumulative
% >0 frequencies for
8 40 y-coordinates
2 /
5 30 / v" smooth shape
O 2 ’w/
10 o
0 ———’—‘ﬂ
0 100 200 300 400 500 600
Amount spent (in Rands) on cellphone contracts per
month
4
2.5 | Number of people/Aantal mense = 100 — 82 [accept 80 — 84 people] v 82
18 people paid more than R420 per month/. [accept 16 — 20 people] v answer
18 mense betaal meer as R420 per maand )
Answer only: Full marks @)
[13]
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QUESTION/VRAAG 3 »

P C(;5) R(3;5)
0
E O F
T(-5;k)
D
S(-3;-7)

3.1 Equation of PR: y =5 v_ answer
€))
3.2.1
Mg Y20
Xy =X
(= A ly: Full k
RS Sl al)) = 12 owerony. T mare v substitution of R & S
3-(3) 6 into gradient formula
=2 v answer
2)
322 | myg =mp, [PT||RS] V' Mg = My
tan@ =2 v tan@ =2
0 =63,43° v 6 =63,43°
A3)
3.2.3 | Equation of RS:
y=5=2(x-3) or y—(-7)=2(x—(-3))or 5=2(3)+c¢ | v substitution
y—5=2x-6 y+7=2x+6 c=-1 )
v equation of RS
y=2x-1 y=2x-1 y=2x-1 v’ coordinates of D
- D(0;-1) 3)
OR/OF
MRS = MRD =MDS Answer only: Full marks
5 S5-y  y+7 v . .
320 0-(=3) equating gradients
sLy=-1 v value of y
- D(0;-1) v’ coordinates of D
3)
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- . .
st 2l - cor ey ST
20=4+(k+7)*
(k+7)° =16 v’ isolate square
k+7=14 v’ square root both sides
k=-11or k=-3 L,
k=-3 answer
4)
OR
ST =275 = \/[_5 ~(B) +(k=(=7))’ v substitute S and T into
20=4+k> +14k +49 distance formula
k2 +14k+33=0 v’ standard form
(k+11)(k+3)=0 v’ factors
k=-11 or k=-3 P
C answer
Sk=-3 @
3.4 | Method: translation
T—>S:
v" method
(x;9) > (x+2;y-4)
.. by symmetry: D—N: v vcoordinate
DO; 1) > NO+2;-1-4) v, reoordinat
N(2 : _5) y-C0o0 ate
Answer only: Full marks (3)
OR
Midpoint of TN = Midpoint of SD v method:
x+(=5) =— 3+0 and 2 (=3) =—— 7+ midpoint of diagonals
22 : 2 s 2 2 v x-coordinate
x=2 and y=- a i
N2 ;-5) Answer only: Full marks y-coordinate 3)
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3.5

PP R
E
D
T
S
s the inclination of RS .. f=63,434...°
OFD = 63,434...° [vert opp Zs]

ODF = 90° — 63,434...° = 26,565...°
RDR’ =2(26,565...°) = 53,13°

v B=6343°

v" ODF = 26,57°

v_ answer
3)
OR
PEFR is a |m [both pairs of opp sides || ]
~R=0=63434..°  [opp Zs of |m] v R = 63,43°
RR'D = 63,434...° [Zs opp =sidesRD=R'D] | v RR'D = 63,43°
RDR’ =180°— (63,43° +63,43°) [sum of Zs in A]
~ v answer
RDR' =53,13°
3)
OR
tanODF =
an "6 v’ trig ratio
ODF = 26,565..° v ODF = 26,565..°
RDR’ =2(26,565...%) = 53,13°
(26, ) ’ v answer
3)
OR
R/(-3;5) [reflection of R(3 ; 5) about the y-axis]
RD =(3-0) +(5— (-1’ Y R/(-3;5) OR
RD=+45 =R/D or 3J5 or 6,71 /RD=x/E=R’/D
(RR')2 = (1/45)2 + (45)2 — 2(/45)(/45 )(cos RDR) 1illlib;s‘utu‘uon into cosine
6> = 45+ 45—2(45)(cosRDR )
cosRDR’ = 45+45-36
2(45)
cosRDR’ = E
5 v
. RBR’ < 53.13° answer
- RDR' =53, 3)
[19]
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QUESTION/VRAAG 4 y
- E
C
N[_l ; i)
22
M B (0; 1)
X
D A(-1;0) O
4.1 M(-1;1) vV M(-1;1)
(x+1)2 +(y—1)> =1 Answer only: Full marks vLHS v RHS
3)
4.2 Midpoint of CB, N: (- 0,5; 1,5)
Cxe+t0 1 dyc+1_3
o T g an ) Answer only: Full marks
S C(-1:2) v'x value v y value
)
OR
B—N:
(x;9) > (x=0,5;y+0,5)
N-C:
Answer only: Full marks
(x;9) > (x=0,5;y+0,5)
5 C=0,5-0,5;1,5+0,5)
. C(=1352) v'x value v y value
2
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4.3 1 1
2-1 2=(=5) _0=(=3)
mradius OR 3 3 v mradius
1-0 -1=-2 1=3
2 2 v mtangent
=-1
- mtangent = 1
y=mx+c
y=x+c v’ substitute (— 1 ; 2)
2=1(-D+c and m
c=3 v’ simplification
SLy=x+43 “)
y—x=3
OR
2-1 mradius
mradius =T
-1-0
=—1 M angent
mtangent = 1
y—y =m(x—x)
y=y =lx-x) v’ substitute (— 1 ; 2)
y=2=1(x—(-1) and m
y—2=x+1 v’ simplification
SLoy=x+3 “4)
y—x=3
4.4 | Tangents tocircle: y=x+3 andy=x+1 vViy=x+l
st>3 or t<l] Answers only: Full marks V>3 Vi<l
3)
4.5 | Draw rectangle CNED:
C(-1:2)
ot of 7 3
Midpt of DN e N(_l gj v midpt of DN
272
5 1
E(*E ; *E)
v'x value v' y value
3)
D(-3:0)
OR/OF E
D(=3;0) v’ coordinates of D
C—oN:
(x;¥) > (x+0,5;y-0,5)
D—E:
D(x;y) —> E(x+0,5;y-0,5) Answer only: Full marks v'x value v' y value
~E=3+05;0-0,5) (3)
S E(=2,5:5-0,5)
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4.6

area of trapezium AOBC = %(l +2)(1)

1 )
1 > square units

area of AACD = %(2)(2)
= 2 square units

area of quadrilateral OBCD = 3% square units

2az=Z

2

227

4
V7
a=—

2

OR

v substitution into area
of trapezium form

v’ area of trapezium

v’ area of triangle

v’ area of OBCD

v equating area OBCD
to 2a’

)
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122

= B(0;1)

OR

BM produced cuts the tangent at F.
area of ACFB = %(2)(1)

= 1 square unit

area of trapezium BFDO = %(2 +3)(D)

1 .
= 25 square units

area of quadrilateral OBCD = 3% square units

v’ area of triangle

v’ substitution into
area of trapezium

v’ area of trapezium
v area of OBCD

v equating area
OBCD to 24’

)
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Hf;;ﬂo) 0

Join DB
area of AODB = %(3)(1)

= % square unit v area of A
% .
area of ADCB = %(2\/§X\/§) subst into area of A
=2 square unit v area of A
3 ) v area of OBCD
..area of OBCD = 5 + 2 = square units
7 v equating area
2a° =7 OBCD to 24’
at="
4
i
S22 (5)
OR
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1 E0:3)

NB(0;1)

Hig;ﬂo) 0

Let E be the point of intersection of DC with the positive y—axis.
1
area of ADEO = 5 3)3)

= % square unit v area of A
1 1
area of AECB = 5(2)(1) or E(\/E)(\/E) v’ subst into area of A
= 1 square unit . | v area of A
area of quadrilateral OBCD = — —1= 3 — square units
2 2 v area of OBCD
~2a’ = 7 .
2 v equating area
2.7 OBCD to 2a’
4
J7
T
)
[20]
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QUESTION/VRAAG 5

DBE/November 2019

5.1

SIMY L §in(180° + x) cos(90° — x)
cos x.tanx
ZL%+(—sinx)sinx v —sinx v sinx
S sin x
COS X. V tanx =
CoS x o5 x
:l—Sinzx v 1—Sin2x
=cos’ x Vv cos’ x
(%)
5.2 sin® 35°—cos” 35°
4sin10°cos10°
_—(008235°—Si11235°) v —(005235°—sin235°)
2(2sin10°cos10°) v —cos 70°
_ TeosT0" v 2sin20°
2sin 20°
_ —cos70° _ _—sin20° 1
2cos 70° 2sin 20° 2 v’ answer “
>3 2sin? 77° = 2[sin(90° - 13°)]? v using co-ratio
2 v’ reduction
=2cos”13°
=2c08" 13°—1+1 v’ 2¢0s”13°—1=cos 26°
=c0s26°+1 Y answer
=m+1 @)
OR .,
1—2sin? 77° = cos 154° v 1—'25111 77° = cos 154
2sin’ 77° =1—cos 154° \; 2sin 77 =1-cos154
=1—(—cos26°) reduction
v" answer
=14+m @
54.1 sin(x+25°)cos15° —cos(x+25°)sin15° = tan165°
sin(x+25°—=15°)=—0,2679... OR —=2++/3 | ¥V sin(x +10°)
sin(x+10°)=—0,2679...0R —2++/3 | ¥ —0,2679...
x +10° = 195,54° + £.360° or x+10°=344,46° + £.360° | ¥ 195,54° & 344,46°
x =185,54° + k360% keZ or  x=334,46°+k360%keZ v 185,54° & 334,46
v +k360°% keZ
OR/OF (6)
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sin(x + 25°)sin 75° — cos(x + 25°) cos 75° = tan165°
—(cos(x +25°) cos 75° —sin(x + 25°)sin 75°) = —0,2679...
cos(x+100°) = 0,2679...

ref. £/="74.4577...°

x+100° =74,46° + £.360° or x+100°=285,54° + k.360°

v'v cos(x +100°)
v —0,2679...

v 74,46° & 285,54°
v/ =25,54° & 185,54°
v +£k360°% keZ

x= -25,54°+ k.360°, ke Z or x=185,54° +k.360°;, ke Z (6)
= 1 o / = 1 ©
342 f(x) =sin(x+10% Answers only: Full marks /(x) =sin(x+10°)
For minimum value of sinx : x=270° v 270°
For minimum value of sin(x+10°): x=260° v answer 3)
[22]
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QUESTION/VRAAG 6

Y
g
-90° 09 90° 180° 270° 360° x
Al
B
f
6.1 Range of f ye[-2;0] OR —2<y<0 v’ critical values
v’ notation
2
6.2 xe (90° ; 270°) OR xe[90° ; 270°] v’ critical values
v’ notation
2)
6.3 PQ= cos2x—(sinx—1) v PQ= cos 2x—(sinx—1)
=1-2sin’ x—sinx+1 v/ cos 2x =1-2sin’ x
= —2sin’ x—sinx+2
sinx = —— v'substitution into formula
2a
)
2(-2)
. 1
sinx:—l \/smx=—Z
4
- x=194,48° or x = 345,52° Y 194,487 345,52
(6)
[10]
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QUESTION/VRAAG 7

A B
x
60°
D |
! K
60°
E F
7.1 . AK
sin 60 T v’ trig ratio
AK=xsin60° or ﬁx or 0,866x v" answer
2 2)
7.2 KCF=120° v’ answer
(1)
7.3 KF? = CF? + CK? = 2CF.CK cos KCF v correct use of cosine rule
2
= x? +(EJ - 2){ jcosl20° v'substitution
2 2
x’ 1 1
=iy v’ cos120°=——
4 2 2
7
4
J7x
KF=""2 7x
: TR
AKF=y
1
Area AAKF= by AK KFsin AKF v’ correct use of area rule
:l L Lsm v'substitution
Yy
2 2
x2 \/_ Xx"+2lsiny
v" answer in terms of x and y
(7)
[10]
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QUESTION/VRAAG 8

8.1.1 | R=80° [co-int Zs/ko-binne Ze; QW || RK] VS ¥R
(2)
8.1.2 P =100° [opp Zs of cyclic quad/teenoorst Ze v koordevh | VS ¥R )
8.13 | PQR=136°  [ext £ of cyclic quad/buite £ v koordevh] ; 2 vR
Qz =36° (3)
OR
PUW :éz =136° [corresp Zs/ooreenkomstige Ze; QW || RK] vS vR
PQW +P=PUW [ext s of/buite Z van A QPU]
PQW +100° =136°
PQW =36° VS
3)
OR
A v'S v
U, =180°-136° =44° [co-int Ls/ko-binne Le; QW || RK] 5 VR
le = 63 =44° [vert opp Zs/regoorstaande Ze |
PQW =180°—(100+44°) [sum of Zs in A/som ZLe van A]
PQW =36° VS
3)
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A

U, =S, =136°

OR

A

U, =100°+36°
=136°

OR

U, =PUW =136°

OR

U, =180°-U,
=180°—44°
=136°

[alt Ls/verwiss <e ; QW || RK] vS vR
[ext £s of/buite £ van AQPU] VS vR
[vert opp Zs/regoorstaande Ze ] vS vR

[£s on a str line/ ZLe op reguitlyn] VS VR

2)

2)

)

)
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8.2

D

8.2.1 In AEFT and ADCT:

EF_9_1
CD 18 2
FT _5_1
TC 10 2
ET_7_1
TD 14 2
-.EFD = ECD
OR
In AFET:
49 =25+ 81-2(5)(9)cosF
COSf“=2
30
F=50,7°

.. AEFT ||| ADCT [ Sides of A in prop/ sye van A in dieselfde verh]

v'v all 3 ratios = %

v AEFT || ADCT v R

4)
In ATDC:
196 =100+256—- 2(10)(18)005@
~ 19 vv F=50,7°
cosC=—
30 A
é — 50’70 v C = 50,70
4)
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8.2.2 EFD = ECD [proved in 8.2.1]

E, F, C and D are concyclic

EFCD is a cyclic quad [converse Zs in the same segment/ Jo v

omgekeerde Ze in dies segment] S YR
-.DFC = DEC [£s in the same segment/ Ze in dies segment| v R
3)
[16] |
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QUESTION/VRAAG 9

M ()
P
0, =360°—x [£s round a pt/Le om 'n punt ] v 0, =360°—x
- M =180°— %x [Z at centre =2 x/ at circumference/ v' M =180°— %x vR
middelpunts /Z =2 x omtreks £ |
AoA I |
=T, +P =%x [sum of Zs in A/lsom Ze van A ] v'T, +P, =5 %
A oA ~ 1
=T, =P, =ix [Z£s opp equal sides/Le teenoor gelyke sye] v'P, sz vR
- STM = 151 :%x [tan chord theorem/raaklyn koordstelling] vR
(7)
OR/OF .
0, =360°—x [£s round a pt/Ze om 'n punt | V0, =360°-x
N A v'S vR
“M=-0, [£ at centre = 2 X/ at circumference]
.2 ) vs
=T, + P =180°-M [sum of £s in A/som Ze van A']
Tz = 151 [ £s opp equal sides/ ZLe teenoor gelyke sye] vR
1800—M 180°-10, 180°-1(360°—x) |
= = = =—X
2 2 2 4 v'S
~ 1
S STM = 2 x [tan chord theorem/raaklyn koordstelling] vR (7)
[7]

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




Mathematics P2/ Wiskunde V2 24 DBE/November 2019

NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 10

10.1

A
D
E
B
C
10.1 | Constr: Draw 4, from E L AD and %, from D L AE v’ constr/konstr OR
Konstr: Trek hyvanafE L AD en h, vanafD L AE reason: common
vertex or
Proof/Bewys: same height
1
area AADE_ D>/ Ap apE S ADX
area ABDE 1 " DB Vi =2
—DBxh, area ABDE 1 DBx A
2 5 X 1
1
area AADE EAEX h, _AE o @ea AADE _ AE
area ADEC 1 " EC area ADEC EC
E EC x h2
But area ABDE =area ADEC [same base & height or DE || BC/ | S VR
dies basis & hoogte; of DE || BC]
. area AADE area AADE /s
" area ABDE  area ADEC
AD_AE
DB __EC ©6)
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10.2
10.2.1 \73 =x [Tans from same point/raaklyne vanaf dieselfde pt] vS vR
R =x [tan chord theorem/raaklyn koordstelling] v S vR
W3 = x [corresp Zs/ooreenkomstige Ze; WT || RV] v S v R
Q)
102.2(2) | v, =W, = x [proved in 10.2.1] V'S
W, S, T and V are concyclic/is konsiklies
WSTV is a cyclic quad [converse s in the same segment/ v R
Omgekeerde Ze in dieselfde segment|
2)
102.2(b) | W, =S, =x  [Zs in the same segment/Ze in dies segment] | v S VR
\A/l = W2 =x [alt Zs/verwiss Ze ; WT || RV] v S/R
But R = x [proved in 10.2.1]
S~ WR =WV  [sides opp equal Zs/sye teenoor gelyke Ze]
AWRYV is isosceles/is gelykbenig
“4)

OR/OF
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S, =W, =x [Zs in the same segment ] v S VR
Wz = Wg, =X
W, + Wy =R+V;  [ext Z of A] v S/R
\'\/1 =Xx= R v'S
. WR =WV [sides opp equal ZLs/sye teenoor gelyke ZLe]
AWRYV is isosceles/is gelykbenig 4)
10.2.2(c) | In AWRYV and/en ATSV
R = éz =X [proved OR tan chord theorem] V'S
V, =V, =x [proved] V'S
. AWRYV ||| ATSV (£, £, Z] v R
3)
OR/OF
In AWRYV and/en ATSV
R = éz =X [proved OR tan chord theorem] V'S
\Afl = \73 =X [proved] v'S
W, =STV=1x [sum of Zs in A/Ze van A] vS
. AWRYV ||| ATSV 3)
10.2.2(d) | RV~ WR
SV TS [ AWRV ||| ATSV] v’ correct ratios
S WR xSV =RV TS
S% = % [prop theorem/eweredighst; WT || RV] v WR KV VR
~ WR xSV = KVxSR SRSV
S~ RVxTS=KVxSR v equating WR xSV
RV _KV
SR TS
“
OR/OF
IHAARVSA and/en AVKT v’ identifying correct
SVR =K4 [alt Zs, WT || RV] As
SRV = \73 [proven] v .
ARVS ||| AVKT [Z, Z, /] proving |
RV _KV v’ correct ratio
SR VT
but VT = ST [tans from same point] v'S
RV _KV )
SR TS

[25]

TOTAL/TOTAAL: 150
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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. Stop marking
at the second calculation error.

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

NOTA:

As 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.
As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die
doodgetrekte poging na.

Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op
nasien by die tweede berekeningsfout.

Om antwoorde/waardes te aanvaar om 'n probleem op te los, word NIE toegelaat NIE.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering
("n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct

S/IR
Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1
1.1 | 45 children v’ answer
1)
12 3= Z fX_(4><2)+(8><10)+(12><9)+(16><7)+(20><8)+(24><7)+(28><2)
n 45
- 692 - : v 692
x=—— OR x=1538 minutes | Answer only: full marks v’ answer
()
1.3
Time taken (t) Number of Cumulative
(in minutes) children frequency
2<t<6 2 2
v’ first 4 cum freq
6<t<10 10 12 correct
v last 3 cum freq
0<t<14 9 21 correct
14<t<18 7 28
18<t<22 8 36
22 <t <26 7 43
26<t <30 2 45
)
14 CUMULATIVE FREQUENCY GRAPH
(OGIVE)
50 _l
¥ amm
. 40 v plotting cum
e freq at upper
5 4 limits correctly
o 30 .
o (all points)
P REENy L v’ shape (smooth)
% 20 LT T ,i' v grounding (2;0)
= /1
5 ,/ '
O 10 y; :
[
v / '
0 .
0 5 10 15 20 25 30
Time in minutes
©)
1.5 | On graph at the y-value of 22,5 or 23 v’ graph
Median = + 15 minutes. Answer only: full marks V' answer
)
[10]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2

4

SC/SSINSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 2

DBE/2019

2.1 a =12,44 v value of a
b =0,98 Answer only: full marks v value of b
y =12,44 + 0,98x v equation
(©)
2.2.1
Percentage :%xloo
=30% v' answer
1)
222 | y=1244 + 098x
y =12,44 + 098(30) v~ substitution of 30
J = 41,84
OF\:> 42 Answer Only: full marks v" answer as integer
A e 2
y =41,87 (if using calculator) v value of y
y =42 v answer as integer
)
OR
g= 2L v
=—_ answer
50
(2)
2.3.1 | standard deviation =13,88 v’ v answer
)
2.3.2 | x=50,67-45,67 v' 50,67 —45,67
5% Answer only: full marks v’ answer
(2)
[10]
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QUESTION/VRAAG 3

DBE/2019

Yk
0B
1
(IVB y X
C(2;-3)
D(-2;-5)
3.1.1 | Midpoint of EC:
-2+2 0+(-3 -3
:( S, ; )j =(0;7j v xvalue v"y value
)
3.1.2 ~3-(-5 o ~5-(-3)
T2 (=2) _92_9 v~ substitution
= %:% Answer only: full marks v answer
)
3.1.3 1 1
Mg =7 [AB||DC] v Myg =7
2 2
1 1
y:EX+C y_ylzi(x_xl)
1 1 o
0= E(—2) +c OR y-0= E(X -(-2)) v substitution of (—2;0)
c=1
y = lx+1 v'equation
2 (©)
3.1.4
tanoc=mAB=1 \/tanazi
2 2
a=26,57° v value of «
0=90°+2657°  [ext Zof A]
=116,57° v" value of @
©)
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DBE/2019

3.2 B(O: 1) v’ coordinates of B
1-(-3) (-3)-1
Mgc = OR mgc =
BC= 5> BC 2_0
=2 =2 Y Mg =—2
Mg X Mg :EX—Z
21 v’ product of gradients = -1
..AB 1L BC
] ©)
3.3.1| ABC=90°
. EC is diameter [converse: Z in semi circle]
... centre of circle= [0 ; —Ej v answer
2
1)
3.3.2 (x—-0)° +(y+§j2 =r’ v’ substitution of centre
3)’ 3\’
(_2_0)2+(0+_J =r? OR (2_0)2+[_3_(__D =r? v’ correct substitution of
2 2 E(-1;0), B(O;1)or
_3V Y C(2; -3) to calculate
OR (0—0)24'(1—[7)) :r2 rZ or r
EC_ 4(-2-2)2+(0—(-3))?
ORr=—=
2 2
3
OR r :1—(—5) v value of r?orr
, 25 5
r“-=— orr=—
4 2
) 3} 25
X+ Yy+o | =— v’ equation
2 4
(4)
[18]
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QUESTION/VRAAG 4

M(2 ; 1)

S(—4l;—6]
2

P
4.1 (x=2)2+(y-1)?=25 v equation of the circle
2 2 v'substitution of point T
(-2-2)“+(b-1)“ =25
(b-1)*>=9 OF v'simplification
b-1=+3
~b=4 or b#-2 v answer
(4)
421|K(@2;1-5)
K25 -4) Answer only: full marks v" x value v y value
)
422 ~4-1 3
mMT__2_2__Z v Myt s
4 . v =
Mp =3 [radius L tangent] M, 3
y—ix+c
3
4:£(—2)+c v' substitution of m,,
8 and the point T
20
C g —
3
4,20
y=3Xt3 v’ equation
(4)
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OR
4-1 3

m = =
MT_2-2 4

Mp, :g [radius L tangent]

4
y— Y1—§(X— X1)

4
—4=—(X+2 -
y 3( ) v’ substitution of m,_and
y:ﬂx+§ the point T
3 3
v' equation
OR (4)
P(-11;-8)
4-(-8) v coordinates of P
MpL =———~
-2-(-1))
_4
-3
\/ mPL =
y=—X+C
-8 = g(—ll) +C
20 v’ substitution of m,_ and
¢ T3 the pointPor T
4 20
=3
v' equation
4)
4.2.3 4 20 28 28
YL 3( ) 3 "3 Yo=73
Ll 2; 28) and K(2;-4): |_K=§—(—4)=4—0 v length of LK
3 3 3
Coordinates of P:
_ L(2; 28
XLZ=—41 and y—4=—6 @ 3)
2 2 2
Sox=-11 y=-8 V Xe VY
- P(-11;,-8)
1 height (PH)=2-(-11) =13 v length of L height
1 K25 -4)
Area APKL :E(LK)(PH) :
_1(40 P(-11; —8) ===~ [
= E(?j(ls) H(2:-8) | v substitution into
260 the area formula
= — OR 86,67 square units v answer
(1)
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4.2.3

OR

4., .20 28
=—Q+—="
Yo=5@+= =7

L(Z; éj and K(2;—4): LK=§_(_4)=4_0

Coordinates of P:

_ L@ )
XL2=—41 and y—4=—6
2 2 2
sox=-11 y=-8
- P(-1%-8)
PK? = (-11-2)° + (-8 (-4)) K@)
PK = 4185 units YT Vst JNN s R
_8—(-4) 4 H(2 ; -8)
My =——(— =5
~11-2 13
tand = - 0=171027..°
13

- PKL =90°+17,1027...° = 107,1°

Area APKL =%(PK)(LK).sin PKL

- %(«/185{4—3?jsin107,10°

= 86,67 square units

28
Yo :?
v" length of LK

v

vV Xe VY

v PKL

v" substitution into
the area rule
v’ answer

(7)
4.3 | The centres of the two circles lie on the same vertical line v’ correct method
X = 2. and the sum of the radii = 10 v sum of radii = 10
n-1=10 1-n=10
or _ _
n=11 n=_9 v n=11 v n=-9
Answer only: full marks (4)
[21]
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QUESTION/VRAAG 5

DBE/2019

5.1.1 | sin191°
=—sin11° v —sin11°
1)
5.1.2 | cos22°
= cos(2 x11°)
=1-2sin%11° V' answer
1)

52 | cos(x—180°) + ~/2sin (x + 45°)

= —C0S X +~/2(sin xc0s 45°+cos xsin 45°)

= —COSX+ \/5(5"‘ X(%J o8 X[%D

= —CO0S X+ Sin X+ C0S X
=Sin x
OR

cos(x—180°) + v/2'sin (x + 45°)
= —C0S X ++/2(sin xc0s 45°+cos xsin 45°)

= —COS X+ \/E(sin x(%} + C0S x[gn

= —C0S X+ Sin X+ COS X

v —cosx v expansion

v’ special angle ratios

v'simplification of last
2 terms

v'answer

()

v —cosx v expansion

v’ special angle ratios

v'simplification of last
2 terms

=sin X v'answer
(5)
5.3 sinP+sinQ =sinP +cosP v'sinQ = cosP
2
(sinP+cosP)? :(gj v squaring
sin2 P+2sinPcosP+cos? P = % ¥ expansion
. 49
23|nPcosP:2—5—1 V'sin? P+ cos? P=1
sin2P = ¥_2
25 25
_24 v'answer
25 ()
[12]
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QUESTION/VRAAG 6
6.1 cos(x —30°) = 2sin x
cos X c0s 30° +sin xsin 30°= 2sin x v expansion
gcosxjtisin x= 25sin X v special £s
3 3.
—y COSX=sInXx v' simplification
tan x = g v equation in tan
x=30° +k.180°; keZ v 30°
v k.180° ke Z
OR OR
X = 30° +k.360° or x = 210° +k.360°; keZ v 30° and 210°
v k.360°; keZ
(6)
Ty
D
—18B°\ B 0° 180°  *
C
6.2.1(a) | A(120°;0) v answer
1)
6.2.1(b) | C(-150°; -1) v x value v" y value
(2)
6.2.2(a) | xe(-90°;30°) OR —-90°< x < 30° v" endpoints
v’ correct interval
_ )
6.2.2(b) | x e(—160°;20°) OR —160° < x < 20° v'endpoints
v'correct interval
(2)
6.2.3 y=225inx+3
Range of y=2sinx: ye[-2;2] OR —2<y<2
Range of y=2sinx+3: ye[l; 5] OR1<y<5 v 1v'5
Range: y=2%"*"3:ye[2 ;32] OR 2<y<32 V2 v 32
v’ correct interval
Answer only: full marks (5)
[18]
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QUESTION/VRAAG 7
E
A
Te
D
B 20 : 60° >
X
C
IH
F
G
[E N S v’ trig ratio
AC OR
AC :_L v simplification
sin@ (2)
712 c0560°:X—+2 v’ trig ratio
CE OR
_X+2
~ cos60° v making CE the
subject
_X*2 o042)
1
2 . 2)
7.2 _1 - use area rule
Area AACE = EAC.EC.sm ACE correctly
1( x _ v’ substitution of
= —(_—J(z(x+ 2))sin 260 X
2\ sing .—9(2(X+2))
. sin
_ X(X+2) ><_23|n dcosd v substitution of
sind sin 26
= 2x(x+2)cos @ 3)
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7.3 EC=2(12+2)=28 v EC
AEZ =AC? +EC? — 2(AC)EC)cosACE Y use cosine rule
) correctly
—( 12 ] +28? —2[ 12 j(ZS)COSllOO v’ substitution
sin55° sin55°
(4)
[11]
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QUESTION/VRAAG 8

DBE/2019

8.1
P
M
L
/ :
.
8.1.1(a) | MOS= 62° [ at centre = 2x  at circumf/middelpts.~=2omtreks] | ¥ SY R .
8.1.1(b) | [=31° [equal chords; equal Zs /= koorde; = €] v SYR @
8.1.2 LN =NP and LO =OM v LO=0OM
1
. ON=5PM [ midpoint theorem/middelpuntstelling] v SYR
1
- ON=75MS [PM = MS] v'S
(4)
OR
Nl =90° [line from centre to midpt chord/lyn v midpt na midpt kd] v SR
P =90° [£ in semi-circle/ <in halfsirkel]
L is common/gemeen
- ANLO || APLM (££2) v SIR
NL NO 1
el e v'S
PL PM 2
1
.. ON=7%5PM
1
- ON= 75 MS [PM = MS] V'S
(4)
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8.2
B
2y
K
3y
A N M C
10x 23X
8.2.1 AN _AK [line || one side of A OR prop theorem; KN ||BM/ v R
AM AB
lyn || sy van 4 OR eweredigheidst; KN||BM]
AN 3y 3
AM 5y 5 V'S
3]
8.2.2 AM 10x :
——=—[given]
MC 23x
AM =5y =10x .. y=2x V'S
L—C:M—C [line || one side of A OR prop theorem; KN ||LM/ v R
KL NM
lyn || sy van A4 OR eweredigheidst; KN||BM]
_23x _23x 23 V'S
2y 4x 4 3
OR
AM_10x [given]
MC 23x
AN _3y _6x s
MN 2y 4x
Le_Mc [line || one side of A OR prop theorem; KN ||LM/ v R
KL NM
Iyn || sy van A OR eweredigheidst; KN||BM]
_23x 2% _ 28 V'S
2y 4% 4 ®3)
[13]

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



Mathematics P2/Wiskunde V2 16
SC/SSINSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 9

K

DBE/2019

~

9.1 B, =X [ £'s opp = sides/ <& teenoor = sye] VS
M, =2x [ext Zof A] OR Mj;=180°—2x [£s of A] VS vR
BM = MN [ 2 tans from a common point/raaklyne vanuit /S VR
dieselfde punt]
~  180°-2x , :
N, = — - 90°—x [Z£'s opp = sides/ <& teenoor = sye] v'answer
6
OR (6)
NM = BM [ 2 tans from a common point/raaklyne vanuit vSvR
dieselfde punt]
B,=N, ['s opp = sides/<e teenoor = sye] VS vR
Bl =X [Z£'s opp = sides/ e teenoor = sye] VS
In A KBN:
X+X+B, + N, =180° [sum of £'s of A]
2x+2N, =180°
x+ N, =90°
N, =90°—x v answer
I (6)
9.2 MBA =B, + B3 =90° [tangentLdiameter/raaklyn/middellyn] |5+ R
B3=90°-B,
=90°—-(90°—x)= x V'S
B,= K = x V'S
.. AB is a tangent/raaklyn converse tan-chord theorem/ v R
omgekeerde raakl koordst]] (5)
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OR
é2 = Nl
I§1+ I§2=x+(90°—x)=90° /S
.. KN is diameter/middellyn [converse £ in semi-circle/
omgekeerde in halfsirkel] v R
MBA = éz + I§3 = 90° [tangent L diameter]
.. AB is a tangent/raaklyn converse tan-chord theorem/ vS YR
omgekeerde raakl koordst]] v R
()
[11]
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QUESTION/VRAAG 10

10.1

DBE/2019

10.1

Constr: Let M and N lie on AB and AC respectively such that
AM = DE and AN = DF. Draw MN.
Konst: Merk M en N op AB en AC onderskeidelik af sodanig dat
AM = DE en AN = DF. Verbind MN.
Proof:
In A AMN and A DEF
AM = DE [Constr]
AN = DF [Constr]
A=D [Given]
.. AAMN=ADEF(SAS)
~.AMN=E=B
MN || BC [corresp £'s are equal/ooreenkomstige <& =]

AB _AC [line || one side of A OR prop theorem; MN ||BC]

AM AN
. AB_AC [AM = DE and AN = DF]
DE DF

v'Constr / Konstr

v" AAMN=ADEF

v'SAS

v'MN || BC and R
AB AC

v 22 2 R

AM AN

(6)
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10.2
A
E
10.2.1(a) DéBzgoo

DCAEF:CAE3 +é4 =90° [« in semi-circle/ < in halfsirkel] v S VR

DOB+DGF=180°

..DGFO isacyclicquad. [converse: opp £s of cyclic quad/ v R

omgekeerde teenoorst <& v koordevh]
OR
/s of quad = 180°/ <& van koordevh =180 9 (3)
OR
EOB=90°
DGF=G,+G, =90° [ in semi-circle/<in halfsirkel] v SvR
EOB = DGF
..DGFO is a cyclic quad. [converse: ext £ = opp int £/ v R
omgekeerde buite = teenoorst /]
OR
ext/ of quad = opp int Z/buite~'v vh = teenoorst ] (3)
E _[ v Sv
10.2.1(b) R —E) [ext ~of cyclic quad/buite/ v koordevh] v 2 v E
G,+G,=D [tan-chord theorem/raakl koordst]

S F=G,+G, /R

. GC=CF [ sides opp equal £s/sye teenoor = Ze] (5)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief



Mathematics P2/Wiskunde V2

SC/SS/INSC/NSS -

20
Marking Guidelines/Nasienriglyne

DBE/2019

10.2.2(a) | AB=DE = 14 [diameters/middellyne] v'S
. OB =7 units v'S
~BC=0C-0B=11-7 Answer only: full marks
= 4 units V'S
3)
10.2.2(b) | In ACGBand ACAG
G,=A= [tan-chord theorem/raakl koordst] v SIR
C=C [common]
ACGB [|ACAG [4, 2, /] /s
CG CB
== V'S
CA CG
cG_ 4
18 CG v CA=18
CG* =72
CG =472 or 642 or 849 units v answer
©)
10.2.2(c) | OF= OC - FC
=11- \/_2 v OF
OF
tank = OF v’ trig ratio
— ﬂ -0,36 o
7 v/ substitution
E =19,76° v answer
(4)
OR
OF=0C-FC
=11 - 72 v OF
E? = OE® + OF?
=72 + (11-+/72)?
FE=7,437..=7,44
CosE = OE OR sinE= OF v’ trig ratio
FE FE
7 11-72
78 0% =744 0% v substitution
E =19,76° E =19,76° v answer
4)
[26]
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NOTE:

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

e If acandidate has crossed out an attempt of a question and not redone the question, 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.

NOTA:

e As'nkandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

e As'nkandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

e Om antwoorde/waardes te aanvaar om 'n probleem op te los, word NIE toegelaat NIE.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n korrekte bewering
("'n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is)

Award a mark if statement AND reason are both correct

SIR
Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION/VRAAG 1
1.1.1 140 items v answer
1)
1.1.2 Modal class/modale klas: 20 < x <30 minutes v answer
OR/OF 1)
20 < x < 30 minutes v answer
1)
1.1.3 Number of minutes taken = 20 minutes v answer
1)
114 140 - 126 [Accept: 124 to 128] v 126
14 orders (12 to 16) v answer
Answer only: Full marks 2)
1.1.5 | 75" percentile is at 105 items v 105
=37 minutes [accept 36 — 38 minutes] v_ answer
Answer only: Full marks @
1.1.6 Lower quartile is at 35 items v
=21,5 min [accept 21 — 23 min] | Answeronly: 1 - jower quartile (Q1)
IQR=37-215 Full marks
= 15,5 min [accept 13 — 17 min] v answer
(2)
35 70 75 80 80
90 100 100 105 105
110 110 115 120 125
v
121 X = % Answer only: Full marks 1420
= R94,666..= R94,67 Y answer -
1.2.1(b) | 0 =R22,691...=R22,69 v'v" answer
)
1.2.2(a) | They both collected the same (equal) amount in v answer
tips, i.e. R1 420 over the 15-day period.
Hulle albei het dieselfde bedrag met fooitjies 1)
ontvang, nl. R1 420 oor die 15 dae-tydperk
1.2.2(b) | Mary's standard deviation is smaller than Reggie's
which suggests that there was greater variation in
the amount of tips that Reggie collected each day | v explanation
compared to the number of tips that Mary collected
each day.
Marie se standaardafwyking is kleiner as Reggie s'n
wat beteken dat daar groter variasie/verspreiding
in die fooitjies was wat Reggie elke dag ontvang (1)
het in vergelyking met die getal fooitjies wat Marie
elke dag ontvang het.
[15]
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QUESTION/VRAAG 2
Scatterplot
255
250
245
240
g 235
g
T 230
% 225
g
2 220
&
g 215
-
210
205
1.8 1.85 19 1.95 2 2.05 2.1
Height of a player (in metres)
2.1 251 km/h v answer
1)
221 |r=052 OR C v answer
1)
2.2.2 | The points are fairly scattered and the least squares
regression line is increasing. v’ reason
1)
Die punte is redelik verspreid en die kleinstekwadrate-
regressielyn neem toe.
2.3 There is a weak positive relation hence the height
could have an influence v answer
- - . - (l)
Daar is 'n swak positiewe verband, tog kan die lengte
'n invloed hé.
OR/OF
There is no conclusive evidence that the height of a
player will influence his/her tennis serve speed.
v answer
Daar is geen duidelike bewys dat die lengte van die @)
speler sy/haar afslaanspoed kan beinvloed nie.
OR/OF
There is no conclusive evidence that a taller person
will serve faster than a shorter person. v answer
Daar is geen duidelike bewys dat 'n langer speler 1)
vinniger sal afslaan as 'n korter een nie.
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2.4

For (0 ; 27,07), it means that the player has a height of
0 m but can serve at a speed of 27,07 km/h.

It is impossible for a person to have a height of 0 m.

(0 ; 27,07) beteken dat 'n speler 'n lengte van 0 m kan
hé en teen 'n spoed van 27,07 km/h kan afslaan. Dit is
onmoontlik om "n lengte van 0 m te hé.

OR/OF

This means that the player does not exist and
therefore cannot serve and have a serve speed.

Dit beteken dat die speler nie bestaan nie en daarom
nie kan afslaan en 'n afslaanspoed hé nie.

v explanation

1)

v explanation

(1)

[5]
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QUESTION/VRAAG 3

K1:2) ]V

78,69°

N(L; -1)

3.1.1 Yo-W1
N =2—%

m
K Xo — X1
2-(-1) o
My = 1 Answer only: Full marks v’ correct substitution
__3 v answer
2 (2)
3.1.2
tanemeNz—% \/tanH:mKN:—E
6 =180° - 56,31° Answer only: Full marks
6 =123,69° v answer
(2)
3.2 Inclination KL = 123,69°—78,69° = 45° [ext ZA] | VY S
tan45°=m, =1 v tan45°=m, =1
(2)
3.3 y=X+C
2=-1+c v’ substitute (-1 ; 2) and m
c=3
y=x+3 v’ equation
)
OR/OF
y_yl:l(x_xl) v . .
y—2=1(x— (1)) substitute (-1 ; 2) and m
y=Xx+3 v’ equation

2)
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3.4 2 2 v’ substitute K and N into
KN=4(1+1 -1-2
\/( MR ) distance formula
KN =+13 or3,61 | Answer only: Full marks v answer
2)
351 | (x+3)2+(y+52=13  ..(1) v equation (1)
L is a point on KL
y=x+3 ..(2)
(2) in (2):
2 2
(X+3)"+(x+3+5)" =13 v’ substituting eq (2)
X? +6X+9+x*+16x+64=13
2x? + 22X +60=0
x> +11x+30=0 v’ standard form
(x+5)(x+6)=0
X=-50rx=-6
y=-2ory=-3 v’ x-values
L(-5 ; =2) or (-6 ; -3) v y-values
()
OR/OF
(x+3)2 +(y+5)72=13  ..(1 ¥ equation (1)
L is a point on KL
y=x+3 .. x=y-3 ..(2)
(2) in (1):
(y-3+3)%+(y+5)%=13 v substituting eq (2)
y2 + y2 +10y+25=13
2y2 +10y+12=0
2
y"+5y+6=0 v standard form
(y+2)(y+3)=0
y=-20ry=-3 v y-values (both)
x=-50rx=-6 v’ x-values (both)
L(-5 ; -2) or (-6 ; -3) (5)
3.5.2 | Midpoint of KM: (-2 ;-1,5) v" midpoint of KM
XL2+1 =-2 and yLz_l - _g
L L(-5:-2) v'x value v" y value
ORIOF (3)
Mgn = M
M Y Mm = Mg
y-(-5)_ 3
x—(-3) 2
2(x+3+5)=-3(x+3)
2X+16=-3x-9
5x = —25 Answer only: Full marks
X=-5 v'x value
S LE=55-2) v’y value
3)
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OR/OF

N—M: N—K:

(X;y) > (x=4;y-4) (X;¥) > (x=2;y+3)
S L(=1-4;2-4) OR/OF - L(-3-2:-5+3)

S L(-5;-2) S L-5:-2)
OR/OF
N—M: N—K:

(X;y)>(x-4;y-4) (X;y).—>(x—2;y+3)
L(=1-4;2-4) OR/OF . | (3-2:-5+3)

S L(-5;-2) S L5:-2)
OR/OF
N—>M: N—-K:

(X;y) > (x-4;y-4) (X;y) > (x=2;y+3)
- L(=1-4:2-4) ORIOF . |(-3-2;-5+3)

S L(-5;-2) L L-5:-2)
OR/OF
N—-M: N—K:

(X;y) > (x-4;y-4) (X;y).—>(x—2;y+3)
L(=1-4;2-4) OR/OF . | (3-2:-5+3)

S L(=-5;-2) ©L(5:-2)
OR/OF
N—>M: N—-K:

v’ transformation
(X;9)—>(x-4;y-4) (x;y) > (x-2;y+3)

L(=1-4.2-4) OR/OF - | (-3-2:-5+3)

) : v'x value v' y value
S L(=5;-2 y
( ) S L(=5;-2) (3)
3.6 T(-6;-3) (from Question 3.5.1) v coordinates of T
KT =+/(-1-(-6))* + (2 - (-3))?
\/( (o) +(2=(=3) v length of KT
=+/50

KN =413 (CA from 3.4)
Area of AKTN = % KT.KN sinLKN

= %\/%\/E sin78,69° v’ substitution into area rule
= 12,50 square units v_ answer “
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OR/OF
In AKLM:
TL 413
sin22,62°  sin78,69°
TL =1,414..

KL= (-1 (-5))2 + (2 (-2))?
=432

. KT =7,0708...
1

1

Area of AKTN = > KT.KN sinLKN

= 12,50 square units

_ E(?,O?OS).JE sin78,69°

v length of TL

v length of KT

v" substitution into area rule

v’ answer

(4)

[22]
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QUESTION/VRAAG 4

DBE/November 2018

ya; J
S(6;5)
F
'\\/
H
K
G(m;n)

41 | F(3;1) v'x value vy value
)
42 | ES= \/(6 ~3)%2+(5-1)? v’ substitution of F
_ &S
FS=5 %
answer
)
43 |FH(FS):HG=1:2
~HG=2FH
=10 v HG =10
1)
4.4 | Tangents from common/same point / v answer
Raaklyne vanaf gemeenskaplike of dieselfde punt (1)
451 FRI=90° [tan L radius / rkl £ radius] v Sv R
FJ?=20%+5° [Pyth theorem/stelling] 'S
FJ = /425 or 5417 or 20,62 v answer
(4)
452 | (x—m)? +(y-n)? =100 v’ answer "
1
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4.5.3 | K(22; n)

GK=HG =10
FH=FS=5
m=22-10

m=12

F, H and G are collinear
F, Hen G is saamlynig

FG2 =(12-3)% +(n-1)2
152 =81+ (n-1)?

[radius L tangent]
[radii]
[radii]

[HJ is a common tangent]
[HJ is 'n gemeemskaplike raaklyn]

v K(22; n)

v value of m

v" subst. of Fand G in

distance formula
v FG=15

(n-1)2 =144 n’-2n-143=0 v simplification/
n-1=+12 OR/OF (n+11)(n-13)=0 standard form
n=13 or n=-11 n=-11 or n#13 v"value of n
- G(12; -11) v’ coordinates of G
(7
OR/OF
K(22; n) [radius L tangent] v K(22; n)
GK=HG =10 [radii]
FH=FS=5 [radii]
m=22-10
m=12 v" value of m
Let J(22 ; ):
FJ2 = (22-3)% + (y-1)? v’ subst. of F and J in
) distance formula
425=361+y% —2y+1 v El= 225
0=y?~2y-63 v’ standard form
0=(y=9)(y+7)
sy=9or/of y=-7
. n=9-20=-11 v value of n
- G(12; -11) v" coordinates of G
(7
[18]
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QUESTION/VRAAG 5

Pk;1

O/cc

pok

v
X

511 k? = (4/5)2 —12 v’ substitution into theorem of
_4 Answer only: full marks Pythagoras
_ v’ answer
k=-2
)
5.1.2(a) ang - 1 v answer
2 (1)
5.1.2(b) | cos(180°+ 8) = —cosd v’ reduction
_ 2 Answer only: full marks v answer
V5 (2)
5.1.2 .
© sin(@ +60°) = a+b
V20
LHS= sin#cos60° + cosdsin 60° v expansion
SHEEI6 smsotno
=l 7=I151T 7= 5 subst of sin
2 2
V5 V5 v’ subst of cos &
_1- 243 v’ both special /s
245 L 1-243
_1-23 245
V20
(%)
5.1.3
tan g = 1
2
.0 =180°-26,57° ,
-0 =153,43° 0
tan(26 — 40°) = tan[(2 x153,43°) — 40°] v substitution
= tan 266,87°
=18,3 v answer
(©)
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5.2

COSX+sinx  €OSX—sin X
LHS = - - - RHS =2tan 2x
COSX—SiNX  COSX+Sin X
_ (cos x+sinx)* — (cos x —sin x)?
(cos x —sin x)(cos x + sin x)
_ €os” X+ 2sin xcos X +sin? x — cos® X + 2sin X cos X —sin? X
cos® x —sin® x
_ 2(2sin xcos x)
cos® x—sin® x
_ 2sin 2x
COS 2X
= 2tan 2x
= RHS
OR/OF
COSX+SiNX  COSX—sinX
LHS = - — - RHS =2tan 2x
COSX—sinX  €OSX+sin x
_ (cosx+sinx)® — (cos x—sin x)*
(cos x—sin x)(cos x + sin x)
_ (cos x +sin x + €os X —sin x)(COs X + Sin X — COS X + Sin X)
cos® x —sin’ x
_ (2cosx)(2sin x)
cos® x —sin® x
_ 2(2sin xcos x)
cos® x—sin® x
_ 2sin 2x
COS 2X
= 2tan 2x
= RHS
OR/OF
RHS = 2tan 2x
_2sin2x
C0S 2X
_ 2(2sinx.cosx)
cos? x—sin? x
_ 4sinXx.cos X
2 2

C0S“ X—sin“ X

_ 1+ 2sinx.cos X — (1—2sin X.COS X)

cos? x —sin? x

_ (cosx+sin x)2 —(cosx —sin x)2
(cos x + sin x)(cos x — sin x)

B (cos x +sin x)2 (cosx—sin x)2

- (cos x + sin x)(cos x — sin x) - (cos x +sin x)(cos x —sin x)
_ COSX+sinx  C€osXx—sinx
 COSX—SiNX  COSX+Sin X

= LHS

v’ single fraction

v expansion
v simplification (both)

v" double £ identity
v" double £ identity

()

v’ single fraction

v" difference of two
squares

v simplification (both)

v" double £ identity
v" double £ identity

()

v" double £ identity
v" double £ identity

v" identity & method
v’ factorising numerator
and denominator

v/ writing as 2 terms

()
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5.3 52°
Z:cos2 A
A=38"
= c0s? 38° + cos® 39° + cos® 40° + ... + cos® 51° + cos? 52° v .
_ _ _ expansion
=sin®52° + sin® 51° + sin® 50° + ... + cos” 51° + cos® 52° v’ Co ratio
=70 + cos? 45° v cos? 45°
2 2
v ) )
4 V2 or =7+(ij 7 % identity
J2
B 1
Y v’ answer
OR/OF ®)
52°
> cos? A
A=38°
= c0s? 38° + cos? 39° + cos® 40° + ... + cos® 51° + cos? 52° V' expansion
= (cos2 38° + sin? 52°) + (cos2 39° + sin? 51°)... + cos? 45° v pairing
=70 + cos? 45° v cos? 45°
2 2 - -
=7+ Q or :7+(LJ v/ 7 x identity
2 V2
) v' answer
(5)
[23]
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Mathematics P2/Wiskunde V2

QUESTION/VRAAG 6

DBE/November 2018

6.1 Period = 120° v_ answer
1)
0.2 2=- 2tan%x v equating
tan (gtj =-1
3 3 v general solution of
Et: 135° + k.180° OR/OF Et: —45° + k.180° Et
t=90° + k.120° : keZ t=—30°+k.120° ; keZ 2 _
’ v general solution of t
3
OR/OF (3)
2=- 2tan§x .
2 v’ equating
tan (Etj =-1
2 .
3 3 v general solution of
§t= 135° + k.360° or/of §t= 315° + k.360° Et
o o — o o 2
t=90° + k.240° or.of t=210° + k.240° ; keZ v general solution of t
3)
6.3
\ y |
\ \ v'asymptotes:
\ \ X =+ 60° x=180°
2 v'x-intercepts 0°; £120°
X v’ negative shape
—120°°%90° =60°=30°0P—\30°6p° 90> 120°\150°18¢° v (90° ; 2) or
=2 (- 30°;2)or
f (30°; —2) or
\\ \\ \\ (~90°; -2)
| | | (4)
6.4 x € (-60° ; —30°] or (60°;90°] v interval v interval
v notation
OR/OF 3
—-60°< x < -30° or 60° < x < 90° v interval v interval
v notation
3)
6.5 3 o o
g(x) =—2tan E(X+40 ) | = f(x+40°) v Translation of 40°
Translation of 40° to the left / skuif met 40° links Y to the left @)
[13]
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QUESTION/VRAAG 7

DBE/November 2018

A
30 ox
3h
h
D
B C
7.1 ABD = 30° v ABD =30°
sin 30° :L
AB
h h _
AB = Sn30° OR AB:T OR AB=2h v’ answer
5 2)
OR/OF
BAD = 60°h v BAD = 60°
€c0s60° = —
AB
h h
AB= OR AB=— OR AB-=2h
c0s60° 1 v answer
2 (2)
1.2 BC2 = A82 +AC2 —2AB.ACcos BAC v" use of cosine rule in
=(2h)* + (3h)? — 2(2h)(3h) cos 2x AABC
=13h? —12h?(2cos’® x —1) v’ substitution
—13h2 — 24h2 cos2 x + 12h2 v double angle identity
= 25h2 — 24h? cos? x v 25h2 — 24h? cos? x
BC =h+/25-24co0s? x
(4)
[6]
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N

M

DBE/November 2018

811 | p=M, =66° [tan chord theorem/raaklyn koordst] vS vR
i (2)
8.1.2 M, = 90° [£ in semi circle/<in halfsirkel] vS vR
- )
8.1.3 N, =180°—(90°+66°)  [sum of £s of /som van /& AMNP] s
- W
814 1 0,=P=66° [corres. /s;/ooreenk <&, PM || OR] vS vR
I )
8.1.5 R+N,+N,=180°-66° [sum of /s of/som van & ARNO]
=114° VS
R=N,+ N, =57° [£s opposite = radii/ <& teenoor = radii] | v'S/R
. N, =33° V'S
3)
OR/OF
POR =114° [Zs on straight line/ <& op reguitlyn] Vs
PNR =57° [« at centre = twice £ at circumference/ v'SIR
midpts. = 2 x omtreks./]
. N, =33 VS
3)
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8.2
B
A
20
C
21
F
H
15
G
8.2.1 FC || AB || GH [opp sides of rectangle/teenoorst sye v reghoek] | v' R
1)
8.2.2 é—g = ?—g [line || one side of A] OR [prop theorem; FC||GH] | ¥S ¥R
[lyn || een sy van A] OF [eweredighst; FC || GH]

AC_20

21 15

AC — 20x 21

15
=28 v AC
DB =AC =28 [diags of rectangle =/hoeklyne v reghoek =] /s
DM = 1 DB =14 [diags of rectangle bisect/hoekl v reghoek halveer] | , g
(%)
[16]
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QUESTION/VRAAG 9

9.1

DBE/November 2018

9.1

Constr/Konstr.: Draw KO and MO/Trek KO en MO
Proof:

v’ construction

(51 = 2] [« at centre = twice £ at circumference] | v' S/R
[midpts~ = 2 x omtreks.]
0, =2L [£ at centre = twice Z at circumference] | v' S
(51 + (52 = 360° [£s around a point /<& om 'n punt] v'SIR
A A V'S
~.2) + 2L = 360°
-2+ )= 360°
23+ L=180° ()
OR/OF
Constr/Konstr.: Draw KO and MO/Trek KO en MO ' construction
Proof:
I:et J=x /SYR
Op = 2x [« at centre = twice £ at circumference]
X [midpts«= 2 x omtreks.] v SR
OZA = 360° — 2x [£s around a point /<& om 'n punt] /s
L =180° —x [« at centre = twice £ at circumference]
J+ L =180°
(5)
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9.2
92.1(3) | B; = x [Zs in same seg/ ¢ in dieselfde segm] | v 5 v R
)
92.1(b) | B, = y [ext £ of cyclic quad/buitekoordevh] | v 5 v R
)
9.2.2 C =180° —(x+Yy) [sum of £s of/somv e, AACR] V'S
SBD + C = X + y + 180° — (X + V)
SBD + C = 180° V'S
SCDB is acyclic quad [converse opp angles of cyclic quad] v R
[omgekeerde teenoorst ~& koordevh] (3)
OR/OF
él = 'T’Z [£s in same segment/Ze in dies. segment] V'S
T,=D;+D,=BDR [ext £ of cyc quad/buite~koordevh]
.. S, =BDR V'S
.. SCDBiscycquad [ext £ of quad = opp £/buite£ =tos /] | v R
3)
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923 | T,= y-30° [ext £ of/buite .~ ATDR] V'S
'T'l = y-30° [vert opp £s =/regoorst <& =] V'S
y —30°+x + 100°=180°  [sum of £s of/somv &, AAST]
SoX+ y =110°
SBD = 110° s
.. SD not diameter [line does not subtend 90° /]
SD nie 'n middellyn [lyn onderspan nie 90° ] v R
OR/OF @)
AST=C+D, [ext £ offbuite .~ ASCD] V'S
C = 100°—30° = 70° V'S
SBD = 180° - 70° [opp Zs cyclic quad/ teenoorst Ze kdvh]
= 110° v'S
.. SD not diameter [line does not subtend 90° /]
SD nie 'n middellyn [lyn onderspan nie 90° ] VR @
[16]
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QUESTION/VRAAG 10

C
1011 | A,= A, =90°—x [= chords subtend = /s V'S YR
= kde onderspan =_€]
f)2 =X [exterior angle of cyclic quad/buite~koordevh.] v SIR
62 =90°-x [sum of Zs of/somv e, ADCM] v 62 =90° - X

62 =A1 =90° — X
. MC is a tangent to the circle at C [converse: tan chord th]

MC is 'n raaklyn by C [omgekeerde raakl koordst] VR )
OR/OF
A,= A, =90°-x [=chords subtend = Zs/ vSvR

= kde onderspan =_€]

C,+C, =x [sum of Zs of/som v <&, AACM] Vv & 46 —x

~ ~ ~ 1 2
~C,+C,=B=x
.. MC is a tangent to the circle at C [converse : tan chord th] ,

MC is 'n raaklyn by C [omgekeerde raakl koordst] R )
OR/OF

In AAMC and AACB:

A,= A, =90°—x [= chords subtend = s/
= kde onderspan =_€]

ACB =90° [given]

,=B=x

v SYR

AMC

.t

b) ¢
(@}t

Vv él+62=x
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.. MC is a tangent to the circle at C [converse : tan chord th] v R
MC is 'n raaklyn by C [omgekeerde raakl koordst] (5)
In AACB and/en ACMD
B= If)2 =X [proved OR exterior £ of cyclic quad.] v'S
[bewys OF buite .<'v koordevh]
A, =C,=90°—x [proved OR sum of /sin A] V'S
[Bewys OF som v <& in A]
AACB || ACMD [, Z, /] YR -
OR/OF
In AACB and/en ACMD
B=D, =X [proved OR exterior £ of cyclic quad.]
[bewys OF buite v koordevh] V'S
ACB=AMC =90° [given/gegee] v'S
AACB || ACMD  [Z, £, Z] YR
OR/OF (3)
In AACB and/en ACMD
B=D, =X [proved OR exterior £ of cyclic quad]
[bewys OF buite .~'v koordevh]
Az = 62 =90°-x [proved OR sum of Zsin A] v'S
[Bewys OF somv & in A]
ACB=AMC=90° [given OR sum of /s in A] V'S
[gegee OF somv & in A]
AACB ||| ACMD V'S ©)
10.2.1 B—C = ﬁ [AACB ||| ACMD] v B—C = ﬁ
MD DC MD DC
oe _AB [BC = DC]
MD DC
-.DC? = ABx MD ¥ DC? = ABx MD

In AAMC and/en ACMD

M is common/gemeen

A =C, [tan chord th /raaklyn koordst]

OR/OF

él + 62 =B =D =x [tan chord th /raaklyn koordst OR/OF
exterior £ of cyclic quad/ buite <'v kdvh]

AAMC ||ACMD  [4, £, £]
AM CM
CM  MD

.CM? = AMx MD
. CM2 _ AMxMD
""Dc2  ABxMD
_AM
AB

v'S

V'S

v CM?2 = AMx MD

, AMxMD
ABxMD
(6)
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24

DBE/November 2018

OR/OF

AC AB

MC  DC

-~ CMxAB=ACxDC
In AAMC and/en AACB
C=M=090° [given]

Al = Az [proven]
OR/OF

ACM =B = x [proven]
AAMC ||| AACB [« 4, £]
AC BC

AM ~ MC

L ACxMC=AMxBC

BC.AM

~AC=

[AACB || ACMD]

xDC [BC=DC]

y, AC _AB
MC ~ DC

v'S

V'S

v ACMC=AMBC

v’ equating

V'S

(6)

10.2.2 | In ADMC:
CM .
—— =SIN X
DC

CM2 ., AC CM
——— =sin°X—=——
DC? AB  DC

AM .,
S.—— =S8IN" X
AB

OR/OF
In AABC:
) AC
sinX=———
AB
In AAMC:
) AM
SinX=——

AC
AC_AM _AM

sin x.sinx = X =
AB AC AB

v trig ratio

v square both sides

()

v’ 2 equations for
sin X

v’ product

()

[16]
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NOTE:
e [facandidate answers a question TWICE, only mark the FIRST attempt.

e [facandidate has crossed out an attempt of a question and not redone the question, mark the
crossed out version.

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

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

NOTA:

o As 'n kandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.

o As 'n kandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die doodgetrekte
poging.

o Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY

A mark for a correct statement
(A statement mark is independent of a reason.)

'n Punt vir 'n korrekte bewering
("n Punt vir 'n bewering is onafhanklik van die rede.)

A mark for a correct reason
(A reason mark may only be awarded if the statement is correct.)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is.)

Award a mark if the statement AND reason are both correct.

S/IR
Ken 'n punt toe as beide die bewering EN rede korrek is.
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Days/Dae 1 2 3 4 5 6 7 8 9 10
Units of blood/
Eenhede bloed 45 59 65 73 79 82 91 99 101 | 106

1.L1.1 | _ 800 v 800 (addition of units)
X=—"
10 Answer only: full marks
=80 v  answer (CA if + 10)
2)
112} o=1883 No penalty for rounding Y answer (A) @)
1.1.3 | (61,17;98,83) v mean— 1 SD
Days 1, 2, 8, 9 and 10 lie outside 1 standard deviation from the v’ mean + 1 SD
rflean Correct answer only: full marks provided v answer
-5 days that 1.1.1. & 1.1.2 both correct 3
1.2.1 | Skewed to the left or negatively skewed/ v’ answer
Skeef na links of negatief skeef
1)
1.22 | A=65 v answer
B=99 Answers without labelling: 1/2 v answer
2)
1.3 | New total =95 x 10 =950
.. Units not counted = 950 — 800 = 150 v answer (CA from 1.1.1)
(1)
[11]
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QUESTION/VRAAG 2

Number of hours
Aantal uur
Value of sales (in thousands of rands)
Waarde van verkope (in duisend rand)

30 | 50 | 80 | 100 | 120 | 150 | 190 | 220 | 260

270 | 275 | 376 | 100 | 420 | 602 | 684 | 800 | 820

SCATTER PLOT / SPREIDIAGRAM

900
5 S===
o> 800

©

% 700 ®

3

3 600 .

S > 500

E DT

= C 400 L

g S *

< 300

s e o

s 200

S 100 T

o

> 0 i

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300

Number of hours

2.1 | Outlier/Uitskieter: (100 ; 100) , v answer
accept: 100 as answer (1)
2.2 | a=94,50273... v value of a
b=2,913729... Integral values: max 2/3 v value of b
y=94,50+291x Swopped a and b: 2/3 v equation
A3)
231 7=291(240)+94,50  (CA from 2.1) v’ substitution
=792,90
Value = R793 000 v answer in
thousands
OR/OE of Rands
@)
y=793,7978142 (calculator) Penalise 1 mark if answer V'V answer in
Value = R794 000 not in thousands of Rands thousands
of Rands
2)
24| b=2913729... v’ value of b
-. R2914 OR/OF R2 910 (calculator) | Answer only: full marks v’ answer
()
[8]
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QUESTION/VRAAG 3

y
P
S(3 ; 6)
79\ N
T 71,57° 6] ] x
R
Q(-7;5-2)
3.1 x=3 v’ answer
€Y
3.2 Mo, =tan71,57° v mg,, =tan71,57°
=3 Answer only: full marks v answer
(2)
33 y=mx+c V= :m(x—xl) (m CA from 3.2 if > O)
—2=3(-T)+c or y+2=3(x+7) v’ substitution of m & Q
y=3x+19 v’ equation
(2)
34 R(3;0) (wrong R: CA if x> 0)
QR =1/(x, =x,)" +(; =)
=J(=7-3)" +(2-0)" v substitution
=104 or 2426 v answer (in surd form)
(2)
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3.5 tan(90° — ) = my (wrong R: CA if x > 0)
0-(-2) | Answer only: full v gradient of QR/RN/QN
3-(=7) v’ substitution of Q & R
_1 1
5 tan¢ = 5 173 v answer
A3)
3.6 1
RN = 5.2\/% =26 v RN
SR=6 v SR
0
V26
v diagram (5 & +/26)
90°— 64 -
5

Area ARSN = % SR .RN. sin@

= %X6><\/%x >

J26

1

1
2

- %(M>(

= 15 square units
(%2]
<
g OR/OF
T || RN= %.2\/2_6 =26
@
S SR=6
% 0
= V26,
=
O
IS
(]
g’ 90°- 6 -
3 5

Area ARSN = E SR .RN. sin@
=— (6)(% QP).sin @
= %(\/104).sin 0

7

=15 square units

v’ use of correct area rule

v’ substitution of sin @

v’ answer

(6)

v RN
v SR

v diagram

v’ use of correct area rule

v’ substitution of sin @

v answer

(6)
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OR/OF
SR=6 v SR
Lheight =5 Vv 1 height
S
6
k1 3 N
R
A= 1SR xlh v’ use of correct area
2 formula
= %(6)(5) v substitution of sin &
= 30 square units v’ answer
(6)
Using A = %be_h incorrectly: max 1/6
[16]
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QUESTION/VRAAG 4

y
1
Y73
P
O
K(a; b)
M
T
41 [ OK=+180 or 645 v answer 0
1
4.2 a’+b* =180
1
b—Ea v' bin terms of a
, (1Y No penalty if x and y are not v substituti
a + (Ea =180 converted to @ and b SubsHIHHOn
a’ + i a’ =180
2
a’=144 a=-12 v a =14
b= l (-12) Error in simplification: v substitution
2 max 2/4
K (=12 ;- 6) (given) 4)
OR/OF
a®+b> =180 v a in terms of b
a=2b
(2b)2 +b% =180 v’ substitution
5b* =180
b* =36 Sob=-6 v br =36
a=2(-6) v’ substitution

K (=12 ;- 6) (given)

4
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43.1 1 [ 1 ]
Moy =— =—x
oK = y )
Mpp =—2 [radius L tangent/raaklyn] v My =2
y=mx+c OR/OF y—y, =m(x—Xx,)
—6=-2(-12)+c y=(=6)==-2(x—(-12)) v substitution of m &
c=-30 c=-30 K(-12;-6)
y=—2x-30 1 ‘
Using m=—:0/3 v’ equation
2
. 1
Using m=—§ or2:2/3
A3)
4.3.2 | 3MK =0OK v 3MK = OK
:>OM=§OK \/OM=§OK
A ly: 0/6
M=§(—12;—6) nswer only \//M=§(—12;—6)
~M(-16 ; -8) v x-coordinate
v’ y-coordinate
OR/OF (6)
SMK =OK | v 3MK = OK
OMK” =OK" =180
. 2 _
Let M(x ; y), then :
(x+12)* +(y+6) =20
1 2 v equation
(x+12)? +(—x+6J =20
2 v’ substitution
x’ +24x+144+%x2 +6x +36=20
5
Zx +30x+160=0
x* +24x+128=0
(x+16)(x+8)=0
x=-16 x#—8 [since M is outside the large circle]
y=-8 v x-coordinate
M(-16;-18) v’ y-coordinate
(6)
OR/OF
4 12
| 0 0 v 3MK = OK
8 6 r v v'v diagram with
values OR
K(-12;-6) valid explanation
M v x-coordinate
~M(-16 ; -8) v y-coordinate
(6)
OR/OF
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3MK = OK
IMK? = OK> =180
~MK?=20

Let M(x ; y), then y:%x
(x+12)* +(y+6) =
(x+12)? +(—x+6}

dx+12)" +(x+12)° =

(x+12)* =16

x+12=+4

x=-16 x#—8 [since M is outside the large circle]
y=-8

M(-16;-28)

v 3MK = OK

v MK? =20

v’ equation

v’ substitution

v’ x-coordinate
v’ y-coordinate

(6)

433

(= (16))° + (v - (-8))’ =(§J@j

(x+16)* +(y+8)> =20

v LHS (CA from 4.3.2)
v" RHS (CA from 4.1)

2)
44 | OK<r<OK+2KM
7 Answer only: full marks v'v values
65 <r <1045 (3)
45 | x? +32x+(16)> + y* +16y +(8)* =256+ 64 — 240

(x+16)> +(y+8)° =80

New circle/nuwe sirkel:
Centre/middelpt (—16;—-8) &

r=4\/§

Original circle/oorspronklike sirkel:
M(-16;—8) & r= 245

This circle will never cut the circle with centre M as they

have the same centre (concentric circles) but unequal
radii/Hierdie sirkel sal nooit die sirkel met middelpt M
sny nie, want hulle is konsentries, want het dieselfde
middelpunt met verskillende radii.

v’ equation in centre,
radius form

v Centre: (—16;—18)
v r= 45 (new)

vir=2J5 (original)

v’ conclusion
(“concentric” must be
stated)
(5)
[24]
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QUESTION/VRAAG 5

5.1.1
cos 20 = —% ,where 26 €[180°;270°]
Ay
< ﬁ h > X v’ diagram
/ (3™ quadrant only)
(=5:») il
> =6> —(=5)° [Pythagoras] v using Pythagoras
y= +11
(5 ; y) is in 3rd quadrant:
V= —J11 vy —value
“ . J11
0 sin26 = - 6 v’ answer
£ r 4)
= 11
I . . _ Vit
E OR/OF Getting to sin260 = G 3/4
©
o ‘/ c 2 —1_ 2
o sin? 20 = 1—cos’ 20 v sin” 20 =1-cos” 20
_ _(_ b jz v’ substitution
6
36
_u
36 v value of sin’ 20
11
20 =— £ v/ answer
6 “)
5.1.2 cos20=1-2sin’ @ v cos260=1-2sin” 6
2sin” @ =1-cos 20
G
sin? @ = LY v/ substitution
2
11 1
= — X —
6 2
11 L,
2 answer
3)
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5.2 sin(180° — x).cos(—x) + cos(90° + x).cos(x —180°) v sinx v cos x
=8I x.co8 X —SINX(—4 Second line written as v —sinx v —cosx
=2sin x.coS x sinx cos x + sinx cos x: v simpliﬁcation
=sin 2x max 5/6 v answer
(0)
53 sin3x.cos y + cos 3x.sin y
sin(3x + y) v compound angle
=sin 270°
- v’ answer
2)
54.1 2cos x =3tanx
i S
2cosx=3smx v tanx =
COS X COS X

2cos” x=3sinx
2(1-sin® x) =3sinx
2—2sin” x=3sinx
2sin’ x+3sinx—2=0

v multiplying by cos &
v cos’ x=1-sin” x

3)

5.4.2 2sin’® x+3sinx—2=0
(2sinx—1)(sinx+2)=0

sinx = % or sinx =-2 (no solution)

v’ factors

v’ both values of sin x
v' no solution

. . o o v 30°+k.360°
x=30°+k360° or x=150°+k.360°; k € Z v 1500+ £360° : k< Z
()
543 5y =30°+k.360° or 5y=150°+k.360°
y=6°+k72° or y=30°+k.72° v y=6°+k72°
Ly=144°46° or  y=144°+30° v y=30°+k72°
y=150° or y=174° v 150° v/ 174°
4)
OR/OF
144°< y <216°
720° < 5y < 1080° . .
Sy =750° or  5y=870° Y3y =750° 7 5y =870
y=150° or  y=174° 150 174
4)
5.5.1 g(x) =—4cos(x+30°)
maximum value = 4 v’ answer
(1)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief



Mathematics P2/Wiskunde V2 13 DBE/Feb.—Mar./Feb.—Mrt. 2018
NSC/NSS — Marking Guidelines/Nasienriglyne

552 range of/waardeversameling van g(x):
—4<y<4 OR/OF ye[-4;4] v range of g(x)

..range of/waardeversameling van g(x) + 1:
~3<y<5 ORIOF ye[-3;5] v answer o

Answer only: full marks

553 y =—4cos(x+30°)

shifted to the left/skuif na links:
y = —4cos(x +30° + 60°) v shift of 60° to the left

= —4cos(x +90°)
= 4sin x v’ reduction

~oh(x)=—4sinx v’ equation of &
3)

Answer only: full marks

[33]
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6.1.1 PQ PQ
tan 6 = QR T v/ trig ratio
Answer only: full marks
.. PQ=xtand v’ answer
()
OR/OF
QR _ PQ S
sinP sinPf{Q trig ratio
x.sin @
PO = m v’ answer
()
6.1.2 . ARA =— QRA v’ use of sine rule
smAQR. sm:) AR Answer only: full marks v o .
AR = xsin(90° + 0) substitution into sine
- sin® rule correctly
2)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief



Mathematics P2/Wiskunde V2

15

DBE/Feb.—Mar./Feb.—Mrt. 2018

NSC/NSS — Marking Guidelines/Nasienriglyne

6.2
sin 26 :E
AR
AB = ARsin20 v/ substitution into trig
_ xsin(90° + 0).sin 260 ratio and AB as subject
- sin 6 v’ substitution of AR
xcos6.sin 20 ‘
- ot v’ co-ratio
sin @
_ xc0s6.2sin 6 cos & v sin20 = 2sin 6 cos O
sin &
=2xcos’ @
“)
6.3 AB _ 2xcos’12° v’ substitution
QP  xtanl2° CA from 6.1.1)
=9
v answer
(2)
[10]
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QUESTION/VRAAG 7

7.1.1 Tl =70° [ext £ of cyclic quad/buite ~ van koordevh)] vSvR
2)
7.1.2 Q, =Q, =35° [equal chords;equal Zs/gelyke koorde; gelyke ~e] v SYR )
7.2.1 Tz = Ql =35° [alt Ls/verwiss <e; PQ || TR] vSvYR
2)
7.2.2
PT_QR [prop theorem/eweredighst; PQ || TR] vSv R
TS RS
. TR _QR [PT = TR]
TS RS
(2)
[8]
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QUESTION/VRAAG 8

PTR =90° [£ in semi-circle/halfsirkel] v S/R

x=90°+R [ext/buite Z offvan A] v S/R

~R=x-90°

STP = x—90° [tan chord theorem/raakl koordstelling] | ¥ S ¥R

x+x—90°+y=180°  [sum of/som van Zs/e in A] V'S

cy=270°—2x Y answer
[6]
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QUESTION/VRAAG 9

45

F
9.1 equiangular As/gelykhoekige Ae  ORIOF (L/£ /) v’ answer
(@)
9.2 GE DE
“GF _GE [l As] v/ proportion
GE? = 45x 80 ‘\; substitution
GE = 60 answer
3)
9.3 In ADEH and AFGH:
DHE = FHG [vert opp Zs =/regoorst £e =] | v S/R
DEH = FGH [l As] v SIR
EDH = GFH [sum of/som van £s/e in A] v'S
-.ADEH || AFGH 3)
OR/OF
In ADEH and AFGH:
DHE = FHG [vert opp £s =/regoorst <e =] | v §/R
DEH = FGH [l As] v S/R
..ADEH ||| AFGH [££/]
v R
(€)
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o4 [GH_TG

FH DE

GH 80

60—-GH 45

45 GH = 80(60 — GH)
45 GH = 4800 — 80 GH
125 GH =4800

GH =384 v’ answer

[II} As] VS

[EH = 60 — GH] v’ substitution

3)
[10]
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QUESTION/VRAAG 10

C
B
10.1 Construction:
AO is drawn and produced to M v Constr
(31 = Al +B [ext £ of A/buite 2 van A] v SIR
But A, =B [Zs opp = radii/ e teenoor =radii] v S/R
-0, =2A, V'S
Similarly/Netso: C)z = 2A2
CA)1+(A)2 :2A1+2A2 V'S
= 2(A1 +A2)
BOC = 2BAC
(©)
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10.2
C
A
D
10.2.1(a) 151 =2x [£ centre = 2 £ at circum/midpts 2 =2omtreks £ vSvR )
10.2.1(b) | C=x [Zs in the same seg/ <e in dieselfde segment| v SvYR )
OR/OF
C=x [£ centre = 2/ at circum/midpts 2 =2omtreks 2] | v S v R
2)
10.2.2 153 =X [ Z£s opp equal sides/ <e teenoor = sye] v SIR
]::3 =2x [ext £ of Albuite < van A] v S/R
.'.ﬁ‘1=l::3:2x V'S
.. AFED is a cyclic quadrilateral [converse Zs in the same seg]/ | v' R
Is 'n koordevierhoek [omgekeerde ~e in dieselfde segm]
(4)
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10.2.3 AZ +A3 +D, +F =180° [sum of Zs in A/som van Ze in A] V'S
Az + A3 =D, [Zs opp = sides/ <e teenoor = sye]
LA, +A,=90°—x V'S
E, = Az + A3 [extZof cyclic quad/buite v koordevh] | v' R
=90°—-x V'S
FKE = 90° [line from centre bisects chord]/ v SY R
[lyn van midpt halveer koord)|
F,=x [sum of Zs in A/som van e in A)
(6)
10.2.4 BAC=D, [ £s in the same seg/ <e in dieselfde segm] v'S
AE=BE [sides opp equal Ls/sye teenoor = ~e] V'S
1 .
arca AAEB 5 (BE)(AE).sinAEB o
ADEC 1 - v’ substitution
area 5 (EC)(ED).sinDEC into area rule
AE’
6,25=—7 v’ simplification
AE of RHS
w—=25
ED v’ answer
(5)
[24]
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NOTE:

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

e If acandidate has crossed out an attempt of a question and not redone the question, 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 As'nkandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

e As'nkandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY

A mark for a correct statement
(A statement mark is independent of a reason.)

'n Punt vir 'n korrekte bewering
("'n Punt vir 'n bewering is onafhanklik van die rede.)

A mark for a correct reason
(A reason mark may only be awarded if the statement is correct.)

'n Punt vir 'n korrekte rede
(‘n Punt word slegs vir die rede toegeken as die bewering korrek is.)

Award a mark if the statement AND reason are both correct.

SIR
Ken 'n punt toe as beide die bewering EN rede korrek is.
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QUESTION/VRAAG 1
110 112 156 164 167 169
171 176 192 228 278 360
1.1.1 . 2283
Mean/GemlddeIde=? v sum/som
~190.25 v answer
Mean profit/Gemiddelde wins = R190250,00 or 190,25 thousand rands v answer in
thousands
of rands
3)
112 Median = 169+171 =170 thousand rands
=R170 000 v/ answer
1)
1.2
———— °
v whiskers
r 1:'L0 T T T T T 17'0 T T '21'0 T T T T T T T T T T T T T T 36'30 T 1 ‘/ qua'rtileS
100 140 160 159 220 260 300 340 380
(2)
1.3 IQR = Qs - Q1
=210 - 160 thousand rands
= R50 000 v/ answer
1)
1.4 | Skewed to the right or positively skewed. v answer
1)
15.1| 0=67,04118759 thousand rands
= R67 041,19 v answer
1)
15.2 | X - o =123,21 thousand rands v’ lower
For 2 months the profit was less than one standard deviation below the mean. | limit
v_ answer
(2)
[11]
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QUESTION/VRAAG 2
CHIRPS/TJIRPGELUIDE | AIR TEMPERATURE/
PER MINUTE/ LUGTEMPERATUUR
PER MINUUT IN°C
32 8
40 10
52 12
76 15
92 17
112 20
128 25
180 28
184 30
200 35
2.1
SCATTER PLOT/SPREIDIAGRAM
= |
=
€ 30 . 3 marks:
a 4 All points correct
g [ )
§’ 20 i 2 marks:
3 ° ot 69 points
g 10 =) L correct
é 1 mark:
& 0 3 -5 points
= 0 20 40 60 80 100 120 140 160 180 200 correct
< . . .. . .
Chirps per minute/Tjirpgeluide per minuut
3)
2.2 | The points lie almost in a straight line. This suggests a very strong positive | v justify with
relationship between the number of chirps per minute and the temperature straight line /
of the air. Motivering
Die punte 1€ amper in 'n reguitlyn, wat beteken dat daar 'n baie sterk mbv
positiewe verband tussen die aantal tjirpgeluide per minuut en die reguitlyn
lugtemperatuur is.
1)
OR/OF
r = 0,99 so there is a very strong positive relationship between the number | v* link with /
of chirps per minute and the temperature of the air. gebruik
r = 0,99, dus is daar 'n baie sterk positiewe verband tussen die aantal r=0,99
kriekgeluide per minuut en die lugtemperatuur. om te motiveer
1)
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2.3 | a=397 v a=397
b=015 v b=015
¥ =3,97 + 0,15x v/ equation
3)
2.4 | Air temperature ~ 15,67°C (calculator) v'v answer
)
OR
y ~ 3,97 + 0,15(80) v substitution
~ 15,97°C v answer
)
OR
Air temperature ~ 16°C (graph: Accept between 15°C and 17°C) v'v answer
(2)
[9]
QUESTION/VRAAG 3 B 2:9) y
m A1)
0 M )
C(-3;-4)
D(8; - 11)
31 1-(—4) o —4-1
=21 v'answer
10 2 )
3.2.1 1 1
y=-X+C y_Y1:§(X_X1)
1
1=-(M+c y—l—E(X—7) v substitution M and A(7 ; 1)
=2 OR/OF y-1=1x 71
2 2 2
1 1 1
Y=—X—2§ y=_-x-2- v'equation
2)
OR/OF
y:1x+c Y-V, :i(x—xl) v’ substitution M and
2 1 2 . C(-3;-4)
4= (e Y= (4)=5 (- (-3)
c=—2 OR/OF yra=tyy3
2 2 2
y:lx—Zi yzlx—zE ]
2 2 2 2 v’equation (2)
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1
2

322 M(—2+8 _9+(—11)j
2 2

~M(3;-1)

Equation of AC: y=£x—21 OR/OF yzlx—Zl
2 2 2 2
1 1 1

y 2() > >
.M lieson AC
OR/OF

IVI(—2+8 _ 9+(—11)j
2 2

v’x coordinate v’y coordinate

v" substitution of x

v" conclusion

4)

v" x coordinate

~M(3;-1) vy coordinate
—4+1 1 v’ gradient of CM
m = = —
M~ _3-372
Mcym =Mac and C a common point v’ reasoning & conclusion
. M lieson AC (4)
33 Mg _9-CL) 5p (D9 v’ correct substitution
—2-8 8—(-2)
-2 Y Mg,
Mgp X Mac :EX—Z
_ 1 v’ product of gradients = -1
-.BD LAC (3)
341 | tanf=my,=-2 v tanf =mg,
-.0=116,57° v answer
)
34.2 | tan B =my,
9-(-4) —4-9
Mge =
-2-(-3)  -3-(2)
=13 v mg. =13
B =856° v value of S
-.CBD =116,57°-85,60° [ext Z of A]
=30,97° v answer
OR/OF ©)
BD = 4500 ; BC = 4170 & CD = 170
CD? =BD? + BC? - 2BD.BC.cosCBD
170 =500+ 170 — 2+/500.1/170.c0sCBD ¥ subst into cos rule
cosCBD = V500 _ 0,85749... v value of cosCBD
2+/170
CéD =30,96° v’ answer
3)
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343 | AC=1/(% — %)% + (¥, - ¥,)°
= J(7—-(=3))2 +(1—(-4))? OR {/((-3)-7)2 +((-4)—-1)® | v correct substitution
_ 100525 into distance formula
=125 =55 =11,58 v answer
2)
v t substitution
3.4.4 | BM=4/((-2)-3)* +(9-(-1)2 OR 4/(3—(~-2))% + ((-1) - 9)? correc
\/(( )=+ 0-(D \/( (2)"+ () =9) into distance formula
=125 =545 Y BM
Area of AABC= %basex 1 height
P v' substitution into area
B E( 125)(v125) formula
= 62,5 square units v 62,5
Area of ABCD =2 x 62,5
= 125 square units v 2x AABC
()
[23]
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QUESTION/VRAAG 4
Ty
N R
(e} X
M
S
P(4:-6)
4.1 _
M(O;4 ; 0+§ 6))
v 2 v-3
~M2;-3) )
421 | x24y? =42 +(-6)> v’ substitution
=52
C w24 y2 _
XDy =92 v’ equation
)
2
422 | (x=-2)*+(y+3)° = (@J =13 v substitution of M
2 2 _
X*—Ax+4+y" +6y+9-13=0 v’ substitution of radius = @
x> +y? —4x+6y=0 g
V' answer
3
4.2.3 -6 3
Mop = 4 - ) Y Mg
Mgs X Mgp =—1 [radius L tangent/ raaklyn]
) 2
s =3 < Mg
o2
Y =3gX v’ equation
3
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4.
3 x* +y? =52 and yzgx
2 2
X"+ (5 Xj =952 v’ substitution
X2 +2x2 _5p
lg x* =52
W2 =36 v' simplification
X=6 v value of x
- R(6;4) and N(-6; 4)
. NR =12 units v length of NR
(4)
4.4 Let T(x ; 0) be the other x intercept of the small circle
Then OT is the common chord
S (x=2)"+(0+3)* =13 vVy=0
(x—2)2=13-9=4 X* —4x+4+9=13
X—2=42 x*—4x=0
OR
X=2+2 x(x—4)=0 Y x-values
x=4or0 x=0 or x=4 y
i answer
..length of common chord = OT = 4 units (3)
[17]
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QUESTION/VRAAG 5

DBE/2018

5111 . : M
Given:sin M :%
2 _ 492 2 v’ sketch or Pyth
MN*® =17°-15 8a 17a
=64
_ OR v =
MN =8 N 153 P MN =8
15
s tanM = 5 vanswer
@)
512
sinM = NP
MP
NP 15a : . :
51 172 v’ equating trig ratios
- NP =45 v_ answer
)
9.2 | cos(x —360°).sin(90° + X) + cos?(—x) —1
, v/ COSX v COS X
=COSX.COSX+C0S” X—1 L, ,
cos
= cos® x+cos’* x—1 X
= 2cos® x—1 / identit
— identity
= CO0S2X
(4)
5.3.1 | sin(2x + 40°)cos (x + 30°) — cos(2x + 40°) sin(x + 30°)
=sin[(2x + 40°) — (x + 30°)] v reduction
=sin(x +10°) v answer
)
5.3.2 | sin(2x + 40°) cos(x + 30°) — cos(2x + 40°) sin(x + 30°) = cos(2x — 20°)
.. €0S(2x — 20°) =sin(x +10°) v’ equating
cos(2x — 20°) = cos[90° — (x +10°)] v’ co ratio

2x —20°=80° - x + k.360° or 2x —20° =360° — (80° — x) + k.360°
3x =100° + k.360° or 2x — 20° = 280° + x + k.360°
x =33,33°+k.120° or x=300°+k.360° ;k e Z

OR/OF

. €0S(2x — 20°) =sin(x +10°)
sin[90° — (2x — 20°)] =sin(x +10°)
110° - 2x =x+10° + k.360° 0r110°—2x =180°— (x +10°) + k.360°

3x =100° - k.360° or 110° —2x =170° — x + k.360°
x =33,33° - k.120° or x=-60°—-k.360° ;k e Z

v 80° —x v'280° + X
v simplification/vereenv
v’ x=33,33° + k.120°
v x=300°+ k.360° ;
kez
(7)
v’ equating
v’ co ratio
v x+10° v'170° - x
v simplification/vereenv
v’ x=33,33°-k.120°
v’ x=-60°-k.360° ;
kez
()

[18]
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QUESTION/VRAAG 6
f y
g
O X
-180° 180°
T
6.1 Period = 720° v answer
@)
6.2 yel[-2; 2] v'v answer
2)
OR/OF
—2<y<2 Vv answer
2)
6.3 f (=120°) — g(-120°) v x=-120°
. 120° o o .
=-3sin| - > )" 2c0s(-120°-60°) v’ substitution
44343 V' answer
= or 4,60 (4,5980...
2 ( ) @)
6.4.1 | x-intercepts of g at —90° + 60° = -30° v value
and 90° + 60° = 150° v’ value
- xe (=30° ; 150°) v answer
OR/OF 3)
x-intercepts of g at —90° + 60° = -30° v value
and 90° + 60° = 150° v value
—30° < x <150° v_ answer
3)
6.4.2 X e[-180° ; —120°) U (—30°; 60°) U (150°;180°] v [-180° ; -120°)
v (=30°; 60°)
v (150° ; 180°]
v" notation for inclusive in the
OR/OF first/last interval
(4)
—-180° < x<-120° or —30°< x<60° or 150°<x<180°|  _180°< x < —120°
v’ —30° < x < 60°
v 150° < x <£180°1 mark: each
interval
v" notation for inclusive in the
first/last interval
4)
[13]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics/P2/Wiskunde/V2 13 DBE/2018
SCE/SSE — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 7
X
\|
M
g
12x R
7.1 . .
In PMQ: tan 8 = X v/ trig ratio
QM
- QM= tan @ v' answer
OR/OF (2)
x  MQ
sind sinP v’ sine rule
_ xsinP
sin@
_ x?ose v’ answer
sin@ )
X
tan @
7.2 X
In PMR: tan @ :W OR PMQ=PMR [AAS/HHS]
X
= = M
tan @ Q v" MR = QM
QMR =180°-2p
. .~ v’ correct
sin 8 _sinQMR substitution into the
MR 12x _ sine rule in AQMR
sin /i x tan g _ sin(180°—2p)
X 12x
sin2p X
tan g = 1ox sin v reduction
tan g — 2sin pcos g y _x
12x sin v double angle
tan @ =w
OR (4)
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In PMR : tan@:% OR PMQ=PMR [AAS/HHS]
MR? = QM? + QR* — 2QM.QR cos A
) v’ correct
MR?2 = (Lj +(12x)% - Z(LJQZX)(COS ) substitution into the
tan @ tan @ cosine rule in
2 2 2 AQMR
t X —= X 5 144x° —24(tx HJ(COS,B)
an an an v’ substitution

24( X’ J(cos B) =144x°

tan v MR =QM
cospf=6tanéd
tanezcosﬁ o
v simplification
(4)
7.3 X  cosp
Q_M =& [both equal tan ] v equating
y = 90c0s40 v subst. QM = 60
6 and S = 40°
X =7,66
The height of the lighthouse is 8 metres v answer
3)
[9]
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QUESTION/VRAAG 8

8.1

8.1.1 G=x [Z centre = 2x circumference/ midptsZ = 2xomtreks2] | vS vR

H,=x [alt Zs/verwiss Ze; KH | GJ] VS

GJH = x [tan chord theorem / raaklyn koordstelling ] vSvR

()

8.12 31+I:|3 =180°-2x [sum of Zs in A/ som van Ze in A]

31 = I:|3 =90° - X [£s opp equal sides / Ze teenoor gelyke sye] | v'S

2 x+H, =90° OR [tan L radius / raaklyn L radius] vS vR

H, =90°-x
R, =A, @
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8.2
8.2.1 N, =y [/s in the same seg / Ze in dieselfde segment] | ¥'S YR 2
8.2.2(a) | 2y +y+87°=180° [opp Zs of cyclic quad / teenoorst & v kvh] vS vR
3y =93° /s
=31°
a ©)
8.2.2(b) | TPL=62° [ext.  of cyclic quad / buite .<'v kvh] vSvR
(2)
[15]
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DBE/2018

9.1

Constr: Join KZ and LY and draw h,from K L XL and h,

Konstr: Verbind KZ en LY en trek h,vanaf K L XL en h,

from L L XK
vanaf L 1 XK
Proof / Bewys:
1
area AXKL 2 (KM i
area ALYK ;KY <h, KY
1XLxh
area AXKL 2 2 XL
area AKLZ ;LZ <h, LZ

area AXKL =area AXKL

[common / gemeenskaplik]

Butarea ALYK =area AKLZ [same base & height ; LK || YZ/

_area AXKL area AXKL

“area ALYK  area AK
. KK _ XL
T KY LZ

LZ

dies basis & hoogte ; LK || YZ]

v" constr / konstr

area AXKL

area ALYK
;Xme
;KYxm

v

v SVR

V'S

()
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9.2 R
921 | RF RH . :
BoHT [line || one side of A OR prop theorem; FH || ST] vS/R
[Lyn || een sy van A4 OF eweredigh. st; FH|| ST]
2x-10 4 v substitut
9 2 substitution
(2x-10)(x—2)=4x9
2x* —14x-16=0 v’ standard form
x> —7x-8=0
(x-8)(x+1) =0 v’ factors _
- x=8 (X ” _1) v'answer with
- rejection
OR/OF (5)
RF_RH [line || one side of A OR prop theorem; FH || ST]
RS RT v'S/R
[Lyn || een sy van A4 OF eweredigh. st; FH|| ST]
2x-10 4
2x-1 x+2
(2x-10)(x+2) = 4(2x-1) v/ substitution
2x* —14x-16=0
«2 —7x—8=0 v’ standard form
_ v factors
(.X 8)(x+1)=0 vanswer with
. x=8 (x#-1) rejection
()
9.2.2 1 . A
area ARFH o RFxRH sinR v’ numerator/teller
= R v" denominator/noemer
area ARST ;RSXRTSMR

;x6x4xﬁn§

;x15x10x9n§

A _4
150 25

v’ substitution

v'answer

(4)

[14]
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QUESTION/VRAAG 10

1011 | ¢, =90° [ in semi circle / <in halfsirkel] vSVYR

f)1 =90° [line from centre to midpt of chord / lyn vanaf midpt | v'Sv' R

na midpt van koord]
C,=D,
..FC || OD [corresp Zs =/ ooreenkomstige & =] v R
()

OR/OF

FO =OE [radii] vSvY R

CD=DE [giv_en /_gegee] _ _ Vs

. FC||OD  [midpoint theorem / middelpuntstelling ] Vv R

()

10.1.2 | pOE=F [corresp £s =; FC || OD] v SV R

BAE =F [Zs in the same seq] v SvR

. DOE = BAE @)
10.1.3 | In AABE and AFCE:

E is common V'S

BAE =F [proved in 10.1.2] V'S

- ABE = él [sum of £s in A]

. AABE || AFCE [££/] v R

AB_AE [ as] 7S

FC FE

ABxFE=AExFC v'S

But FE =2 OF [d = 2r]

And FC =2 OD [midpoint theorem] v S/R

AB x 20F = AE x 20D v'sS

. ABxOF=AEx0OD (7)
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OR/OF
In AODE and AABE

1. E is common V'S

2. DOE =EAB (proved in 10.1.2) V'S

3. D,=ABE  (ZsumA)
AODE ||| AABE (££2) VR
EO OD ED v'S

= = (Il As)
EA AB EB

v'S

-.AB.EO =OD.EA
but OE = FO (radii) vS VYR
. ABxOF = ODxEA (7)

10.2 : .
0 AT_AC_3 [line || one side of A OR prop theorem; FC ||OD] |¥ S¥Y' R
TO CD 1

But CD = DE

v
AES . ap-Sce s
CE 2 2
BE AE
Pt [Ill As]
CE FE
5

BE ECE v'substitute

CE FE AE:ECE
5 ., 2
BExFE:ECE

V'S

-.5CE? = 2BE.FE
©)

[21]
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MATHEMATICS P2: JUNE 2018
MARKING GUIDELINES NOTES

QUESTION 1
1.1.1 If left as 190, 25 then penalise 1 mark.
1.1.2 If the position is used:
1 3
—(n+1)+—(n+1) |+2
S+
~158+219
2
_an
2
=188,5
QUESTION 2
24 Do not accept estimation from the table.
QUESTION 3
31 |Nocaif =%
Yo=Y
3.3
MD? + AM?
=[(3-8)" +(-1+11)° |+[ 3-7)" + (-1-1)° ]
=125+20 v AM? + MD?
=145
AD?
=(7-8)*+(1+11)° v AD2
=145
MD? + AM? = AD? v MD? + AM? = AD?
3)
QUESTION 4
43 Candidates can use the rotation of P through 90° to get to R(6 ; 4)
' If the candidate assumes that R(4 ; 6) : 1/4 marks
QUESTION 6
6.2 ye(-2;2) 1/2 marks
-2<y<2 1/2 marks
QUESTION 7
7.3 There is NO penalty for incorrect rounding.

Page 21
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DBE/2018

QUESTION 9

9.2.2 Join FT.
area ARFH = % x (area ARFT)

But area ARFT = % x (area ARST) (common vertex; = heights)

area ARFH = i>< 6 x(area ARST)
10 15
areaARFH 4

areaARST 25
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NOTE:

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

e If a candidate has crossed out an attempt of a question and not redone the question, mark the
crossed out version.

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

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

NOTA:

e As'nkandidaat 'n vraag TWEE KEER beantwoord, merk slegs die EERSTE poging.

e As'nkandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die doodgetrekte
poging.

e Volgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien
by die tweede berekeningsfout.

e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY

A mark for a correct statement
(A statement mark is independent of a reason.)

'n Punt vir 'n korrekte bewering
("'n Punt vir 'n bewering is onafhanklik van die rede.)

A mark for a correct reason
(A reason mark may only be awarded if the statement is correct.)

'n Punt vir 'n korrekte rede
("n Punt word slegs vir die rede toegeken as die bewering korrek is.)

Award a mark if the statement AND reason are both correct.

SIR
Ken 'n punt toe as beide die bewering EN rede korrek is.
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Time for 100 m sprint

(in seconds)

Tyd vir 100 m-naelloop (in
sekondes)

10,1

10,2

10,5

10,9

11

111

11,2

11,5

12

12

12,2

12,5

Distance of best long jump
(in metres)

Afstand van beste sprong
in verspring (in meter)

7,7

7,6

7,3

7,6

7,2

6,8

6,6

6,3

6,8

6,4

SCATTER PLOT / SPREIDIAGRAM
9
=3
£ 85
=4
2 8
S @ ~
2 275 ~
2 E , =
TE S
= 6.5
2 o PS ~$
-F |
— 6 !
10 10.5 11 11.5 12 12.5
Time for 100m sprint (in seconds)
11 |a=14,343... =14,34 v'v value of a
b=-0,642... =-0,64 v value of b
3)
1.2 y =14,34-0,64(11,7) v substitution correctly
=6,85 v/ answer
OR/OF S answer )
y = 6,83 (calculator / sakrekenaar) )
1.3 | The gradient increases / Die gradient neem toe v increases/neem toe
The point (12,3 ; 7,6) lies some distance above the current data. | v" reasoning in words/
/Die punt (12,3 ; 7,6) 1é bokant die huidige data. redenasie in woorde
(2)
[7]
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QUESTION/VRAAG 2

DBE/November 2017

12 | 13 | 13 | 14 | 14 | 16 | 17 | 18 | 18 | 18 | 19 | 20
21 | 21 | 22 | 22 | 23 |24 | 25 | 27 | 29 | 30 | 36
211 [ _412 v 472
23 23
X = 20,52 seconds / sekonde v’ answer
)
2.1.2 Q1=16 v Q1
Q3=24 v Qs
IQR/IKO =Q3-Q;
=24-16=8 v’ answer
(©)
2.2 20,52 + 5,94 = 26,46 v 26,46
.. > 26,46
~. 4 girls/dogters v’ answer
)
2.3
v’ whiskers ending at 12 & 36
] ® | v Q;=16 & Q3 =24 (box)
v Q2 =20
12 14 16 18 20 22 24 26 28 30 36 (3)
2.4.1 Girls / Meisies v’ answer 1)
2.4.2 Five-number summary of boys: (15; 21 ; 23,5; 26 ; 38)
None of the boys / Nie een van die seuns nie v’ answer
5 girls completed in less than 15 seconds which was the v’ reason/rede
minimum time taken by the boys.
5 meisies voltooi in minder as 15 sekondes, wat die
minimumtyd is wat die seuns geneem het. (@)
[13]
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» X
C(8;-4)
B(-6;-5)
3.1.1 _

Moo = Y= Y1

X, =X

3l (g

I v substitution of (8 ; —4)

3-8 1
_ 3 & (3;3§j
2 v’ gradient

y=mx+c y—y, =m(x—x,)
y——§x+c

2

3 3
—-4= —5(8) +c OR/OF (y-(-4)= _E(X -8) v’ substitution of m and
3 (8,-4)
c=8 y+4=——x+12
2

y=—§X+8 y=_§X_|_8 \/equationofAC

2 2 ©)
OR/OF
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v substitution of (8 ; -4
(-a)-(3 ;j ; (8;-4)
m yz_y1= &(3;3—)
X, —x 8-3 2
3 v gradient
2
y=mx+c Y-y =m(x-x) v substitution of m and

1 3 1 3 1
3—=——=Q)+cC -3—|=——=(x-3 ‘3=

,="50) [y 2] ,(x=3) (3,32J

1 3 9
c=8 OR/OF (y_BEJ__EXJFE v’ equation of AC
(4)
y=—%x+8 y:—§x+8
3.1.2 AC:3x+2y=16 andBG: 7x-10y =8
15x + 10y = 80 v/ method /metode:
7x—10y =8 solving simultaneously /
22x =88 los gelyktydig op
X =4 v’ x coordinate (x > 0)
3(4) +2y =16
y=2 v’y coordinate
~G4:2) 3
OR/OF
7 8
BG: 7x-10y=8 . y=—Xx——
y y 10 10 .

7 8 3 v method: equating
-‘-EX—EZ—EXﬂ“S [CA from 3.1.1] metode: stel vgls gelyk
n._s

5 v’ x coordinate (x > 0)

Xx=4

3(4) +2y =16 v’y coordinate

y=2

G4 :2) 3)
3.2 Xa +4 yat+2 1 v’ equation ito x

—#,—=3 and AZ = 35 v’ equation ito y

A2 :5) (2)

OR/OF by translation/deur translasie: ..

X, =3—(4-3)=2 v equation ito x

A v equation ito y
Ya=35+(35-2)=5
~A@2:5) (2)
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3.3

The coordinates of the midpt of AB / Die koordinaat van
midpt van AB is:

(2+(—6);5+(—5)j=(_2 . 0)

2 2
But the y-coordinate of E is 0

. E(=2 ; 0) is the midpoint of AB

- EF||BG  [midpoint theorem/middelpuntst OR/OF
line divides 2 sides of A in prop/lyn
verdeel 2 sye van A in dies verh]

OR/OF

The coordinates of the midpt of AB / Die koordinaat van
midpt van AB is:

(2-’_(_6) .5+(_5)j:(_2 . 0)
2 2 ’

AE=(-2-2)2 +(0-5) = /41

EB=/(-2-(-6))2 + (0~ (-5)? =4l
- In AABG: AE =EBand AF =FG
.. EF||BG [midpoint theorem/middelpuntst]

OR/OF
Equation of AB:

y ~(-5)= (5 ‘(‘5)j(x (-9)

2-(-6)
y S—Ex+E y—Ex+—
2 4 2
x-intercept of AB:
O:§x+E SX==2
4 2
. E(-2;0)
BG: 7x- 10y =8
320 7 ’ 8
2 — _ T Loy=tyx-%
Mee = = Sy =—X
3-(-2) 10 10 10
o ! mBG:l
mEF_mBG_E 10
- EF||BG

v subst A & B into midpt
formula
v’y coordinate =0

v E = midpt
v' Reason

(4)

v subst A & B into midpt
formula

v' lengths of AE & EB

v' AE = EB or E = midpt
v' Reason

(4)

v’ equation of AB

v’ coordinates of E

v  gradient of EF

v’ gradient EF = gradient BG

(4)
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3.4

Midpoint of AC = (5 : %}

X%+ (6) g o yD+(—5)=%
.. D(16 ; 6)
OR/OF
by translation/dmv translasie:
D(16 ; 6)
OR/OF
-5-(-4) 1 5—(-5)
Mgc=——1"""=-— and mpg =
BC™ _6-8 14 AB = 2 (-6)

34

AD: y—5=%(x—2) = yzix+—

14
_ 5 5
CD: y+4=z(x—8):> y=Zx—14

Ex—14 :ix+3—4
4 14 7
Xx=16
y=6

7

a2

v xvalue v'y value

v method finding x
v method finding y
v xvalue vy value

v'v' equating

v  x value
vy value

(4)

(4)

(4)
[17]
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QUESTION/VRAAG 4
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Yy,
e
—
_ \
-
T
T
.-"// j
- » X
5 0
\
\
—TK(0;-3)
411 m, =2= (=3) v/ substitution P & K into
PK .
-4-0 gradient formula
=2 v’ gradient of PK

Mg X Mg =—1

PK L SR [radius L tangent/raaklyn]

v PK L SR ORr 1 tangent

1
S Mes =75 v answer
(4)
4.1.2 _1 X+C

y=3

1 1 o
5= E(_4) +c ORI/OF (y-5)= r (x—(-4)) v’ substitution of m and P
c=7 (y—5):%x+2
yzlx+7 y:lx+7 v/ equation

2 2 (2)
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413

M[_4+0 ; 5+(—3)j
2 2

- M(=2: 1)

r’= (%, _X1)2 +(y, - Y1)2
r’=(-2+4)>+@1-5"°

L r2=20

o (x+2)% + (y=1)? = 20 or (+/20)?

OR/OF

M(_4+0 ; 5+(—3)j SME2: 1)
2 2

(x+2)* +(y-1)*=r?

(-4+2)*+(5-1)°%=r?

S r?2=20

So(x+ 2)2 + (y—l)2 =20 or (\/E)2

OR/OF

M(_4+0 ; 5+(—3)) SME2: 1)
2 2

PK = /(~4-0)2 + (5 (=3))2 = /80

So(x+ 2)2 + (y—l)2 =20 or (\/E)2

v x value of M
vy value of M

v r?=20

v/ equation

vV M(=2;1)

r’=20

v/ equation

VVM(-2;1)

r’=20

v/ equation

(4)

(4)

(4)
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41.4

tand =m,, =-2
- 6 =180°-63,43°

= 116,57°
PKR =116,57°~ 90° [ext £ of AMOK]

= 26,57°

RIOF
OR/O .
V20
. 10
/80
K

In ARPK:

PK =1/(0 - (-4))2 +(-3-5)2 =80
PR=1(-4-0)% +(5-7)2 =20

RK =10
e PRR — PK2+KR?-PR? _ (+/80)2 +(10)? — (/20)?
2.PK.KR 2(~/80)(10)
245
5
PKR = 26,57°
OR/OF
sin PKR = W OR/OE cos PKR = T
PKR = 26,57° PKR = 26,57°
OR/OF
tanPKR = @
/80
PKR = 26,57°

v tanf=-2
v’ size of @

v answer

(3)

v lengths of PK, PR & RK

v’ correct values into
cos rule

v answer

©)

v lengths of sides
v ratio
v’ answer

©)

v lengths of sides
v’ ratio
v’ answer

(3)
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4.15 RS || tangent at K(0 ; —3)
1
7 Mes = Miang =7 v gradient
l -
Y= EX—3 v’ equation
)
OR/OF
m. = 179 __
P 244
Mgy XMy, =1 [radius L tangent/raaklyn]
1
S Migng =5 v’ gradient
Sy :lx—S v/ equation
2 0
4.2 te(-3;7) v -3 (A
v 7 (CAfrom4.1.2)
OR/OF v' correct inequality
~3<t<7 3)
v -3 (A)
v 7 (CAfrom4.1.2)
v' correct inequality
(©)
4.3 1 v )
RS: y= Ex +7 . S(-14;0) coordinates of S
SP = /(=14 (—4))2 + (0—5)% = /100 + 25 = /125 ¥ length of SP
Area ASMK = 1. MK . SP v’ correct base & height
2 into Arearule
1 -
= = (+/20)(+125) v correct substitution
= 2% square units Y answer
Bt (5)
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OR/OF

e
g 0 >

K(0; -3)

Let g = inclination of SM/ inklinasie van SM

1
RS: y= EX+7 - S(-14;0) v’ coordinates of S

SM =/(~14-(-2))% +(0-1)? =145 v length of SM
tanﬂ:i=i . B =476°

—2-(-14) 12
~.SMK =116,57° - 4,76°  [ext £ of A]

=111,81°

1 A v size of/grootte v SMK
Area ASMK = E(SM)(M K).sinSMK

_ %(Jﬁ)(@).sin 111,81°

v’ correct substitution into

= 24,9985 =25 square units area rule
v’ answer
OR/OF (5)
\/_ M
14
J20
S(-14;0)
K(0; =3)

RS: y:1x+7 - S(-14;0) ]
2 v’ coordinates of S

SK =(-14-0)? + (0+3)? = V205
cosSMK = (v145)° + (20)° — (v/205)° _ 2429

2(+/145)(+/20) 29

SMK =111,80°

v length of SK

1 . v’ size of /grootte v SMK
Area ASMK = E(SM)(M K).sinSMK

1 : o v’ correct substitution into
= E(\/145)(\/E).sm 11181 orrect s
= 24,9985 = 25 square units v/ answer 5
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OR/OF

Produce KSto T
RS: y= %x +7 .. S(-14;0) v’ coordinates of S

SK = 4/(=14-0)? + (0+3)2 = /205
SM = /(14— (-2))2 +(0-1)% = 145
3 ~
Max = —— = TS0 =167,91°
K=", 7

v length of SK & SM

Mgy = % = MSO = 4,76°

MSK =180° —167,91° + 4,76° = 16,85°

1 . v’ size of /grootte v MSK
Area ASMK = E(SM)(SK).smMSK

- %(\/ﬁ)(\/ﬁ).sinla%o

. / - - -
= 24,9985 = 25 square units correct substitution into
area rule
v’ answer
)
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QUESTION/VRAAG 5

DBE/November 2017

51 sin(A —360°).cos(90° + A)
cos(90° — A).tan(-A
sinAE(—sinA)) . v sin A
=— = v-sin A
sinA(—tanA) v sin A
_SinA v —tan A
(smA) v tan A= SINA
COSA COsA
=C0SA v’ answer
(6)
5.2.1 t2 — (\/ﬂ)Z - (3)° v’ substitution
t=_§ v answer
_ )
5.2.2 -5
tan 5 = 3 v correct ratio
1)
5.2.3 cos2f = 2cos’ B-1 v compound formula
2
=2(iJ -1 v substitution
34
v cimnlificat
P 9 _1 simplification
34 .
answer
__16 OR _8 (4)
34 17
OR/OF
cos2f =1-2sin* S v" compound formula
=1_2(_ S jz v’ substitution
34
v' simplification
3
v’ answer
__16 OR 8 4)
34 17
OR/OF
cos2p = cos? ,B—sin2 Jij v" compound formula
2 2
=(i] _(_i] v’ substitution
34 34
_9 25 v’ simplification
34 34 L,
16 8 answer
=——"0OR-—
34 17 (4)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics/P2/Wiskunde/V2 16

NSC/NSS — Marking Guidelines/Nasienriglyne

DBE/November 2017

5.3.1 LHS =sin(A + B) —sin(A - B)
=sin A.cos B + cos A.sin B — (sin A. cos B — cos A. sin B) v' compound
=sin A.cos B + cos A.sin B —sin A. cos B + cos A. sin B y formula ;
= 2cos A.sin B ?(())rrrnn%cl)gn
= RHS )
5.3.2 sin 77° —sin 43° =sin(60° +17°) —sin(60° —17°) v 60° + 17°
= 2cos 60°.sin 17° v 60° - 17°
v simplif
= 2x L ysinize L
2 v =
=sinl7° 2
4)
OR/OF
Sin77°—sin43° =sin(60° +17°) —sin(60° —17°) v 60° + 17°
= (Sin60°c0s17° +c0s60°sin17°) — v 60° - 1_70
. . v/ expansion
(sin60°c0s17° —cos60°sin17°)
1
= £c0317° + L gina7o £00517° +Ygingze [ v =
2 2 2 2 2
=sin17° 4
[19]
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QUESTION/VRAAG 6

DBE/November 2017

6.1

v (-90°; -3)

v (0;-1)

v’ X — intercepts:
-210° & 30°

v shape

(4)
6.2 cos2x=2sinx-1
1-2sin? x=2sinx -1 v cos2x =1-2sin’ x
2sin? x+2sin x—2=0 v standard form
sin® x+sinx—1=0
sinx = —DEvb" —dac v using quadratic
2a formula
—1+41% - 4(1)(-) o
= v’ substitution into
2(1) quadratic formula
sinx = ~1+45 ,since sinx = ~1-45 < —1 has no solution
2 2 (4)
6.3 _
sin x = 1;‘/5 = 0,618...
Reference £ =38,17°
5. Xx=38,17° + k.360° or x=141,83°+k.360°; keZ v 38,17°
.. x=38,17° or -21817° v 14183°
y=0,24 v-218,17°
-.Points of intersection/snypunte: v' 0,24
(38,17°:0,24) and (—21817°;0,24) (4)
[12]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics/P2/Wiskunde/V2 DBE/November 2017
NSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 7
C
7.1 ABC = 90° v answer
1)
7.2 In A ABE:
AB
BE tany v’ correct ratio
AB =k tan y v’ value AB
In A ABC:
AB _inx v’ correct ratio
AC
AB v" AC as subject and
AC=— substitution
sin x
_ktany
sin X

(4)
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7.3 A - 180°-2x
ADC=ACD=T=9O°—X v 90°—x
be = AC v'subst into sine rule
sin2x  sin(90° —x)
DC AC

2sin XCOSX  COS X

_ AC(2sin xcos x)

- COS X
_ktany 2sinxcosx
" sinx © cosx
=2ktany

DC

OR/OF
DC? = AD? + AC? — 2AD.ACCOs 2X

= AC? + AC? - 2AC? cos 2x

= 2ACZ(1—cos 2X)

= 2AC2(1—1+ sin? X)

= 4AC?sin? x
DC=2AC.sinx

= Z(k.Fan y).sin X
sin x

=2k.tany

OR/OF
DC? = AD? + AC® — 2AD.ACC0S 2X

2 2
:Z(ktan yJ _Z(ktan yj oS 2x

sin x sin x
2 2 2 2

=2k_ta;n y_2k_ta;n y(1—23in2x)
sin” x sin” x
2 2 2 2

:Zk_ta;n y_2k_ta;n y+4k2tan2y
sin” x sin” X

DC=./4k*tan’y
=2ktany

v' 2sin X Cos X
v’ COS X

v’ substitution

()

v’substitution into cos rule

v’ factorisation
v 1-2sin%x

v DC ito AC and sin x

v’ substitution

()

v'correct cos rule
v’ substitution
v 1-2sin%x

v/ squaring and
multiplication

v Ak tan®y
©)
[10]
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QUESTION/VRAAG 8

E

8.1.1 E=50°-15°=35° [ext £ of Albuite .~ van A] j S‘/

A=35° [alt Zs /verwiss <&; CE || AB] SYR 3)

OR/OF

I; =180°—(130°+15°) = 35° [str line; Ls of Alrtlyn;evan 4] | , g

A=35° [alt Zs / verwiss ~&; CE || AB] vSY R

©)

OR/OF

B =50° [£s in same segment/_~& in dieselfde segment] v'S

C, +15°=50° [alt Zs / verwiss ~&; CE || AB]

..C,=35°

A =35° [£s in same segment/_~& in dieselfde segment] vSv R

i 3)
8.1.2 C, =35° [/s in same segment/ ¢ in dieselfde segment] | ¥ S YR .
8.2 C,=E [from 8.1.1 and 8.1.2] V'S

.. CF is a tangent to the circle [converse tan chord theorem] v R

. CF is 'n raaklyn aan die sirkel [omgekeerde raakl koordst] [(72])
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QUESTION/VRAAG 9
A
3X H
E
12y K
D
F
2X
B G
8y
C
911 [AF_3x 3 o AG_lzy 3
BF 2x 2 CG 8y 2
. AF_AG v AF_AG
" BF CG BF CG
. FG || BC [conv prop th/omg eweredigh st. OR line
divides 2 sides of A in prop/lyn verdeel 2 sye | vR
v Ain dies verh]
(2)
9.1.2 AG AH .
—=— rop theorem/eweredigh st; GH || CK OR
Gc _pk  Lprop ghst; GH || CK vSv R
line || to 1 side of A/lyn || 1 sy van A]
AG AE .
——=——[prop theorem/eweredigh st; GE || CD] V'S
GC ED
. AH_AE 3)
" HK ED
92 [AE_3  AH_3
ED 2 HK 2 _
AE 3 15 3 v use of ratios
22 ™MKz
— v =
- AE=18 and HK = 10 AD =30 Y
- HE = AE = AH KD =AD - AH - HK -
—18-15 =30-15-10
=5
=3 OR/OF - VHE=3 orKD=5
- EK=HK - HE EK=ED-KD
_ =12-5
=10-3 _7 v EK=7
=1 (5)
[10]
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QUESTION/VRAAG 10

10.1 Line from centre to midpoint of chord/ v R
lyn vanaf midpt na midpt van koord (1)
10.2.1 OWT =0OWS=90° [radius L tangent/raaklyn] v R
~MN| TS [corresp £s =/ooreenkomstige & = VR
OR co-int £s 180°/ko-binne <& 180 ° (2)
OR alternate /s/verwiss €]
10.2.2 M, =N,  [Zsopp = sides/ & teenoor = sye] V'S
I\A/Il =T [corresp Zs/ooreenk <&; MN || TS] v'S
Nl =T 4 S
. TMNS is a cyclic quadrilateral [conv: ext/ cyclic quad] v R
TMNS is 'n koordevierhoek [omgek: buite < kdvh] (4)
OR/OF
M, =N, [£s opp = sides/ <& teenoor = sye] V'S
Nl =3 [corresp Zs/ooreenk ~<&; MN || TS] 5 S
L8R, S
. TMNS is a cyclic quadrilateral [conv: ext£ cyclic quad] | , R
TMNS is 'n koordevierhoek [omgek: buite < kdvh] (4)
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10.2.3 In AOVN and AOWS
0,=0, [common/gemeenskaplik] v g g ; OR
OVN = OWS = 90° [from 10.1] T
ONV =0SW [sum Zs Alsom & A]
. AOVN ||| AOWS [, 2, /] v’ AOVN ||| AOWS
. VN _ON ,VN _ON
WS 0S WS  OS
But VN = %MN [given] v VN = %MN
1
_EMN_ON
WS oS v’ substitution
..OS.MN =20N. WS
()
OR/OF /S Q.
In AOVM and AOWS g; g; ; OR
OVM = OWS = 90° [from 10.1] i
OMV = OSW [sum Zs Alsom & A]
. AOVM ||| AOWS (£, 2, /] v AOVM ||| AOWS
.OM _VM ,OM _ VM
~0s WS 0S WS
But VN = %MN [given] v VN = 1 MN
2
1
2 _om
WS 0S v substitution
..OS.MN =20N. WS [VM =VN]
(%)
OR/OF
If any other 2 As are used, first need to prove that
TW = WS by proving AOWT = AOWS Vv it
In AOVM and AOWT similarity
OlA= o] ) [common/gemeenskaplik] Vv congruency
OVM = OWT =90° [from 10.1]
OMV = OTW [sum £s Alsom <& A]
- AOVM ||| AOWT [£, 2, /] v VN=VM=
. VM _OM EYVIN
CWT T OT 2
But VN =VM = %MN [given]
and WT =WS and OT=0S [AOWT = AOWS]
1
—~MN
22 _ON 5)
WS OS
..OS.MN = 20N. WS [12]
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QUESTION/VRAAG 11

P
111 Construction: Draw diameter NR and draw RM v construction

Konstruksie: Trek middellyn NR en verbind RM

ONAM + MNQ =90° [ radius L tangent/raaklyn] /SR

NMI? = 90° [£ inAsemi circle/semi-sirkel] v S/R

.. MRN =180° - (90° + 90° - MNQ)  [sum Z£sA]

= MNQ v'S

but I\A/IFAQN = MKN [£s same segment/Ze dieselfde segment] | , S/R

~MNQ=K (5)
OR/OF
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11.1 Construction: Draw diameter NR and draw RK v/ construction

Konstruksie: Trek middellyn NR en verbind RK
MNQ + RNM =90° [radius L tangent/raaklyn] “; g// E
NKR = 90° [ in semicircle/semi-sirkel]
- MKN =90° - RKM V'S

=90° — RNM [Zs same segment/Ze dieselfde v SIR

segment] (5)

~MNQ=K
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111 Construction: Draw radii ON and OM v construction
Konstruksie: Trek radiusse ON en OM
MON = 2K [« at centre = 2/ at circumf/midpts~ = 2 v SIR
omtreks.]
ONM + OMN =180°—2K [ s of A/<e van A] Vs
. ~  180°-2K _ -~ .
ONM =0OMN =————=90°-K [Zs opp = sides/ & v S/R
teenoor = sye]
ONQ = 90° [radius_Ltangent/radius_/raaklyn] v'S/R -
~ MNQ=K
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11.2
E
D
1
3
2 2/ 1 ( X
A B C
11.2.1(a) | Angle in a semi circle/ Hoek in halfsirkel v R
1)
11.2.1(b) | Exterior Zof quad = opp interior £/ Buite .~'van vierh = v R
teenoorst binne
OR/OF
Opp Zs of quad supplementary/ Teenoorst <& van vierh is
supplementér 1)
11.2.1(c) tangent chord theorem/ raaklyn koord stelling v R
1)
11.2.2(a) | In AAEC
E=180°—(90°+X)  [sum £sA]
v'S
=90° - x
I5l =180°—-(90°+x)  [Zson a straight line]
= E=90°-x V'S
.. AD = AE [sides opp = s/ sye teenoor = 2] | ¥ R
3)
11.2.2(b) | In AADB and AACD
6‘2 = 'f‘Z [common] /s
D,=C [proven] V'S
B,=D,+D, [sum & A] v'S
-.AADB ||| AACD (3)
OR/OF
In AADB and AACD
A, =A, [common] VS
I52 =C [proven] V'S
~.AADB ||| AACD [£, 2, /] v R -
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11.2.3(a) AD _AB

AC AD

AD?=AC . AB o
=3rxr v substitution
= 3[‘2 (2)

11.2.3() |AD=AE=+3r  [from 11.2.2(a) &11.2.3(a)]

AB=randBC=2r ..AC=3r v ACitor
In AACE:

v ratio
[lll As]

. v trig ratio
tan E = & J
AE

3r \/— . . .
= =43 v’ simplification
3r

. E=60°
. D, = 60° [from 11.2.2(3)] v all 3 /s =60°
A, =60° [£s of A =180°]

(4)
.. AADE is equilateral/is gelyksydig

OR/OF
AD DB
AC-CD [lll As]
, 3r _DB
V3r _ DB o
3ar CD 1
——=1tan X
tanx = i \/§
V3 v x=30°
~.In ABDC: x=30°
. E=60°
- D, =60° [from 11.2.2(a)] v all 3 /s = 60°
w. A =60° [£s of A=180°]

(4)
.. AADE is equilateral/is gelyksydig

OR/OF
AD DB
— = [l As]
AC CD
Nsr_DB o CD
3r CD V3 v BD=
DC? = BC? — DB?
2_CD?
3
3DC? =12r2 — CD?
4CD? =12r2

DC = /3 v DC=+3r

%18

=4r
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EC2 =EAZ + AC?
=3r2 +9r?
EC =2+3r v EC=243r
.ED=EC-DC
= J3r
v = =
-~ ED=EA=AD ED=EA=AD
.. AADE is equilateral/is gelyksydig @
[20]

TOTAL/TOTAAL: 150
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NOTE:

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

e If a candidate has crossed out an attempt of a question and not redone the question, 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.

o Geometry:
S =a mark for a correct statement (a statement mark is independent of a reason)
R = a mark for a correct reason (a reason mark may only be awarded if the statement is

correct)

S/R = award a mark if statement and reason are both correct

NOTA:
e As'nkandidaat 'n vraag TWEEKEER beantwoord, merk slegs die EERSTE poging.
e As'nkandidaat 'n antwoord van 'n vraag doodtrek en nie oordoen nie, merk die
doodgetrekte poging.
e Volgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou op
nasien by die tweede berekeningsfout.
e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.
e Euklidiese Meetkunde:
S = “n punt vir ‘n korrekte bewering (‘n beweringspunt is onafhanklik van die rede)
R = “n punt vir ‘n korrekte rede (‘n punt kan slegs vir “n rede toegeken word, indien
die bewering korrek is
S/R = *n punt word toegeken indien beide die bewering en rede korrek is
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QUESTION/VRAAG/VRAAG 1

TIME TAKEN
(IN HOURS) 5 7 5 8 10|13 | 15|20 | 18 | 25 | 23
COST (IN
THOUSANDS OF 10 | 10 | 15 | 12 | 20 | 25 | 28 | 32 | 28 | 40 | 30
RANDS)
11 | a=4,806..=4381 v a=481
b=1323..=132 v b=132
y =4,81+1,32x v equation
(©)
1.2 | Cost = 25,974... = 25,97 thousand rand (calculator) v 25,97
=R25 970 v/ answer (in Rands)
(2)
OR/OF
y =4,81+1,32(16) v’ substitution
y = 25,93
Cost =R25930 v" answer (in Rands)
)
1.3 | r=0,949...=0,95 V' answer
1)
14 | x=0 v x=0
y =4,81 OR (4,80647)
.. R4810 OR R4806,47 v/ answer
(2)
[8]
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QUESTION/VRAAG 2

DBE/2017

2.1 | modal class: 80 < x <100 v  correct class (1)
2.2
Commission earned .
: Cumulative
(in thousands of Frequency Erequenc
Rands) 9 y
20 <x <40 7 7
40 <x<60 6 13
60 <x <80 8 21 v 13:21
80 <x <100 10 31
100 <x <120 4 35 v 31;35 2
2.3
20 OGIVE v grounded/geanker
v upper limits/
boonste limiet
‘,/‘ v cum frequency /
7~ Kum frekwensie
30 ,/ v’ shape/vorm
3 /
S /
=]
g
LL
e /'.,
K /
> /
e /
3 i
10
/
y 4
/
'/
//
/
0 o
0 20 40 60 80 100 120
Commission earned (in thousands of Rands) (4)
2.4 | No. of salesmen awarded bonuses: 35 — 26 v accept (25 - 27)
= 9 salesmen v accept (8 — 10)
)
- . .
25 | Estimated mean (30x7)+ (50 6) + (70x 8) + (90x10) + (110 4) top line using

35
2410
35
= 68,86 thousand rand or R68 857,14
= R69 000 or 69 thousand rand

midpts & freq
v 2410

v" answer (nearest)
)
[12]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics/P2/Wiskunde/V2

SCE/SSE- Marking guidelines/Nasienriglyne

QUESTION/VRAAG 3

5

DBE/2017

B(3;4)
A(-4;3)
o
F G X
D (0;-5)
3.1 ~-3-(-5)
=40 v substitution of C & D
=345
4-0
:i v'answer
2 2
3.2 -5-3 v" substitution of A &
MaAD = 0_(_ 4) D
=_2 AD
1
mCD xmAD = EX—Z
=-1 v product = -1
~.AD 1 DC ©)

3.3

AB=+(3+4)2 +(4-3)2 =/50 =52

BC=1(4—3)% +(-3—-4)2 =5/2

AB=BC

. AABCis an iscosceles triangle/'n gelykbenige driehoek

v’ correct substitution
v’ length of AB

v’ correct substitution
v’ length of BC

(4)
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3.4 1
Mep =Mge =7 [BF| DC] 1
2 VMg ==
1 1 2
4=5@xc yod=(x-3)
: 2 v’ substitution of
sz OR/OF —4=l.r—ll B(3;4)
2 2
1 5 | 1
y=EX+E y=—x+2—
2 2 v’equation
3)
35 | tana=-2 v tana=-2
. a=11657° Y a=116.57°
a=90°+46 [ext ZA]
..0=2657° v 0 =2657°
3
OR/OF
tana =-2 OR Map = -2
1 v o tana =-2
sotan 0= — 1
2 v tan 0= =
.. 0=26,57° 2
v 0 =2657°
OR/OF ©)
Inclination of DE is S
tan g = %
. B=126,57° Y p=2657°
. ODE =63,43° v' ODE = 63,43°
.0 =90° -63,43° L, o
= 26.57° 0 = 26,57 o
3.6 x2 i yz —r?
2
(4)? +(-3)* =25 v r¢=25
2 2
XT+y =25 v equation )
[17]
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QUESTION/VRAAG 4

DBE/2017

P(1;4)

M(=3; -2)

2 2
N(=1; 1) is the centre of the circle

4.1 N(1+(—3)_ 4+(—2))

v’ substitution M & P
v’ x-value of N
v y-value of N

3)

Y2 =i (1P +a-1p
r =13 = radius
(x+1)*+(y-1)*=13

OR/OR
r=+(-3-(-1)? +(-2-1)?
r =4/13 = radius

(x+1)*+(y-1)%*=13

v' substitution N & P
v r=413
v LHS of eq

v"RHS of eq
(4)

v’ substitution N & M
v r=413

v LHS of eq

v RHS of eq

(4)
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4.3 | mypm xMyr =-1 [radius L tangent/raakklyn]
1-(-2) 4—(=2)
MM = “1-(=3) OR  mpy = 1- (=3) v’ correct
3 3 substitution
2 "2 Y Myy
Moo = -2
MR 3 )
m
y_y1=_g(x_xl) OR/OF V=——Xx+¢C MR
3
y+2= _E(X+3) OR/OF —2:—3(—3]+c v'substitution of
) 3 . MyR &(=3 ;-2)
y= _EX_A' v equation
()
4.4 | Symmetry of a kite: S(-3 ; 4) v x-value of S
v"y-value of S
ORJ/OF )
PSM =90° [£ in semi circle]
PS L SM , I ‘s
- S(=3:4 X-value 0
( ) v y-value of S
OR/OF (2)
(NS)? = (radius)?
(=3+1)% +(y-1)> =13
(y-1)°=9
y—1=43 v x-value of S
—4 OR vg_2 v’ y-value of S
y= y @)
. S(=3; 4)
4.5 (SR)? = (RM)?...Tangents from common pt/rklyne v dies punt
(x+3)% +(y-4)° = (x+3)* +(y+2)° v equating
2 _ 2 lengths
y®—8y+16=y" +4y+4 v simplification
-12y=-12
y=1
2 5 v y-value of R
—X=-4-1 or 1=——x-4
3 3
— _E X = _7£
2 2 v’ x-value of R
R(—?l;lj
2
4
OR/OF “)
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R(x;1) [RN is a horizontal line] v ygr =1
2 v horizontal line OR
1=_§X_4 Rliesony=1
2 v’ equating
S=——X
3
__d v x-value of R
2 (x< —4,6)
15
“R [-?, ] @
OR/OF
mue==4 __3
NST 1437 2
w2
RS =73
y—4= %(x +3)
2
y=gx+6 \/y=§x+6
3
—%x—4—gx+6 v' equating
w71 v x-value of R
2 (x< —4,6)
2,15
:§(_?)+6:1 v'y-value of R
SR (—%; ]
(4)
46 | RS=.[(-3+7,5)% +(4-1)* ORIOF RM =,/(-3+75)? +(-2—1)°
v
RS=3\/2E=5,41 RS OR RM
area of RSNM = 2area of ARSN v" method
3v13
=2£(\/ﬁ)@ /\/Eandi
2 2 2
_ 39 :
ey OR/OF 19,5 square units v answer
ORIOF )
v" method
v MS=6
v RN=6,5
v answer
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- . 4
area RSNM =%(MSX RN) (area of a kite/opp v vlieér) (4)
1
=—-(6)(6,5)
2 v RS OR RM
= 3—29 OR 19,5square units G
L, ( 3] \/E[3 13]
2 2
OR/OF
RS = \/(—34- 7’5)2 + (4 _1)2 OR/OF RM = \/(_3+ 7'5)2 + (_2 _1)2
v method
RS=@or5,4l V answer
4)
area of ARSN = %](JE)(@]
_ 39 .
=7 OR/OF 9,75 square units
area of RSNM = 2area of ARSN v" method
= % OR/OF 19,5 square units v MS=6
vh=1& 5%
OR/OF
v
SM =6 answer "
area of RSNM = Area of ASMN + Area of ARSM
1 1 1
==(6)(1) + =(6)5=
2( )(1) 2( ) 2)
=3+ 161
2
= 19&
2
[22]
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QUESTION/VRAAG 5

DBE/2017

5.1.1 fanA — sin A
~cos A ‘/identity
_2p
_ 2p v'value of tan A
_ )
OR/OF 4
. D,
tanA:—p v Y
P X
=2 v
(0 : 2p) value of tan A
)
5.12 sin? A+cos’A=1
(2p)° + p° =1 (2p)*+p° =
2 2 _
4pT+pT =1 v simplification of LHS
5p? =1
1
2 —_ —
P75
1 vanswer
p —_—
NG 3)
5.2 2sin® x=5sinx+2=0
(2sinx-1)(sinx—-2) =0 v’ factors or formula
. 1 . . )
sinx = 7 or sin x = 2(no solution) v both equations
v no solution/geen opl
ref ~ =30°
- x=30°+Kk.360° or x=150°+k.360°;k € Z v'30°+k.360°
v'150° + k.360° ;
vkeZ
(6)
5.3.1 sin(x + 300°) =sin x cos 300° + cos x sin 300° v’ expansion/uitbreiding
1)
5.3.2 sin(x + 300°) — cos(x —150°)
— sin xc0$300° + c0s X sin 300° — (cos x cos150° + sin xsin150°) | ¥v'2" expansion/
= sin xc0s60° — cos xsin 60° — (—cos x cos 30° + sin xsin 30°) 2de uvitbreiding
o R o o i oo v'v" reduction/reduksie
= sin X c0s 60° — cos xsin 60° + cos x cos 30° —sin xsin 30
1. 3 V3 1.
= —sin X ———CO0S X + —C0S X — —Sin X v special angle values/
2 2 2 2 .
-0 spesiale hoekwaardes
v answer
OR/OF (%)
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sin(x + 300°) — cos(x —150°)
=sin xc0s300° + cos xsin 300° — (cos x c0s150° + sin xsin150°)
sin x cos 60° — cos xsin 60° — (—cos x cos 30° + sin xsin 30°)

sin X c0s 60° — cos x sin 60° + cos X cos 30° — sin xsin 30°
sin xsin 30° — cos x sin 60° + cos x sin 60° —sin xsin 30°
=0

v'2" expansion/
2de uitbreiding
v'v reduction/reduksie

v' co-ratios / ko-verh
v answer

(5)
. tanx +1 .
5.4 Consider: — a =Sin X 4+ COS X
sin xtan X + cos X
sin x Sin X 4 cos X . .
(+1J (] v identity of tan x
LHS= C;f]x =~ COS X 5 _ sinx+cosx
. in X - —_—
sinx.>—— + COSXJ SIn~ X+Cos_ X COS X
X )
€S COS X , sin? X + cos® X
sin X 4+ cos X COoS X
___ COSX
1 v sin?x+cos?x=1
COS X
sinx+cosxxcosx v simplif
= simpli
COS X 1 piity
=Sin X+ COS X
5
= RHS ®)
OR/OF
(sinx +1J [sinx +1] v identity of tan x
LHS = Csoif]):( - ;:osx ) . 2
sinx.+cosxj SIN™ X+ CoS™ X v SN XA4C0S X
COS X COS X COS X
sin X
_ {cosx
1 v sin?x+cos?x=1
COS X
B sinx+lxcosx S )
COS X 1 \/5|mp'llf3./ .
. multiplication
=SIN X+ COS X (5)
= RHS
2 .
5.5.1 («/1+k) = (sin x + cos x)?
1+k =sin? x + 2sin Xcos X + cos? X v’ square both sides
1+k =1+sin2x v sin? x+cos? x=1
k =sin2x v’ sin 2x
3)
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55.2 From5.5.1

Sin X4 cos X = +/14 sin 2x
s.max value: sin x+cosx=+/1+1 v max of sin 2x =1

=2 v answer (2)
OR/OF

Maximum value of 1 +sin2x=1+1 v max of sin 2x =1

=2

. . v answer 2
. maximum value of sin X +cos X = v/2 @)
OR/OF
(sin X +cos X)? =sin® X + 25sin X CoS X + €0s” X
=1+ sin 2x
-.max value (sin x + cosx)® =1+1=2 .
_ v" max of sin 2x =1
. max valuesin X + cos x =~/2 v answer
)
[27]
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QUESTION/VRAAG 6
y
C
f
h
-180° 90° 0° 90°
B
D
A
6.1 Period = 180° v answer
(1)
6.2 —75° v’ answer
1)
63 sin 2x < COS X + — 1 sin X
J_ V2
sin 2x < c0s 45°.¢os X + sin 45°.sin X v' €0s45°.€0s X +5sin 45°.sin x
sin 2x < cos(x — 45°) v’ cos(x — 45°)
X e[-75° ;165°] v’ v answer
(4)
[6]
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QUESTION/VRAAG 7

1 — |K
A B /
A - ' B
8cm el |
D C el 60% 8cm
G Df=- ~~e C i
6cm Tt~ :
12 cm T
L
E F 12 cm
E F
Figure/Figuur (i)
Figure / Figuur (ii)
7.1 KC=6cm v answer
1)
7.2 Let P be the point of intersection of KL and CB
KP . K
P 60 v’ trig ratio
KP = 65sin 60° :
[] B v length of KP
KP =34/3 or 5,20 P J
~ KL=8+3y3 or 1320cm | Y answer
! 3
F L G
7.3 DK? = 6% +12?
DK =+/180 or 6\/3 or 13,42 cm v' DK :6\/5

sin KDL _ sin DLK

KL DK
sinkKDL _ KL
sinDLK DK
= 8+343 or 13,20 or 0,98
6+/5 13,42

v" use of sine rule

,sinKDL _ KL
sinDLK DK
v’ answer
(4)
[8]
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QUESTION/VRAAG 8

L
M
K
NN/ 100°
S
8.1 L =100° [ ext £ cyclicquad =int opp £ / buite £ kdvh = tos /] V'S ‘/R(Z)
OR/OF
Nl =80° [£s on straight line]
L =100° [opp Zs of cyclic quad] vS vR
] )
8.2 | N;=80° [ Zs on straight line/Ze op reguitlyn ] V'S
61 =160° [£ at centre = 2x £ at circumference/midpts £ = 2 omtreks £] VS ‘/R(3)
OR/OF
reflex KOM = 200° [£ at centre=2 x £ at circumference/midpts.<"= 2 xomtreks.<] VS vR
(31 =160° [£s around a pt/ Ze om “n pt] V'S
] 3)
8.3 | M, =360°— (100° +55° +160°) [ sum s of quad/som Ze v vierhoek] vS
- V'S
oM, =45°
' (2)
[7]
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QUESTION/VRAAG 9 A
B
<>
C
D
9.1.1 | Zinsemi-circle/£ in halfsirkel v'answer
1)
9.1.2 | Opp Zs of quad = 180°/Teenoorst <& v vierhoek=180° v'answer
1)
9.2.1 | OF L AC [line from centre bisects chord/lyn v midpt halv kd] vSVvYR
. AC || GO [co-interior/ko-binne /s = 180° v R
OR/OF corresp/ooreenkomstige /s =] 3)
9.2.2 él :Az [corresp/ooreenk £s; AC|| GO] v SY R
A2 = |§1 [£s in same segment/Ze indies segment] | Sv R
8, =B, 0)
OR/OF
Gy = I§2 [ext Z cyclic quad/buite Z koordevh] v SvR
but AABF=ACBF [s,Z4,5] v R
Bz = Bl v'S
él = él (4)
9.3 OF.:FB=3:2 DB =2r
..DO=5kand DF=8k OR/OF DF=2r- %r = %r
DG _Do_r [line || side of A/llyn [|syvA] | ¥ SV R
DA DF §r
5
DG _5 v
DA 8 3)
[12]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics/P2/Wiskunde/V2

18

SCE/SSE- Marking guidelines/Nasienriglyne

QUESTION/VRAAG 10

B

DBE/2017

10.1 Tangent-chord theorem v R
1)
10.2.1 Ar+Agz= I§1 + I§2 [£° opp =sides/Zeteenoor = sye] VSYR
§3 = I§1 + I§2 [ext £ cyclicquad/buite £ koordevh] vSvR
és = Az + A3
~AB||ST [corresp/ooreenk £° =] v R
(5)
OR/OF
RTS = BAS [ext £ cyclic quad/buite £ koordevh] YSYR
BAS = ABT [£° opp = sides/Zeteenoor = sye] v SYR
- RTS=ABT
v R
~AB|ST [corresp/ooreenk £° =] (5)
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10.2.2 I§2 =X [tan chord theorem/raakl —koordst] v SYR
x+T,=B;+B, [corresp/ooreenk £° ; AB // ST] v Sv R
~T4 =B
By =A; [tan chord theorem/raakl — koordst] VR
nTa=A 5)
10.2.3 'T'4 = Al [proven/bewys in 10.2.2] V'S
~.RTAP isacyclicquadrilateral [linesubtends = /"] v R
Is 'n koordevierhoek [lyn onderspan = ]
(2)
[13]
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QUESTION/VRAAG 11

11.1 A
G H
[ J
E ) F
[ J
B C
11.1 Constr: On sides AB and AC of AABC, mark points G and
H respectively such that AG = DE and AH = DF. v’ construction/
Draw GH/Merk punt G en H op sy AB en AC van konstruksie
AABC onderskeidelik af sodanig dat AG = DE en
AH = DF. Trek GH.
Proof/Bewys:
AAGH = ADEF [s, Z,s] v SIR
~.AGH=E
=B [B = E, given/gegee] V'S
~.GH|BC [corresp/ooreenk /° =] v SIR
AG AH . .
S—=— line||side of A/lyn||syev A v SV R
2B AC [line]| yn||syevA] S
DE = bF [constr/konstruksie]
AB AC (6)
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11.2
B
C
A
D

11.2.1(a) | AP=PC [diag||™ bisect each other/hoekl || halveer mekaar] VS

But TP=PS [given/gegee] vS OR

AP -TP =PC-PS S

AT =SC 2)
11.2.1(b) | In APSR and APBA:

P, =P, [vertically opp £° / regoorst €] vS vR

I§1 = él [£® in same segment/Ze in dies segment] vS vR

-.APSR ||| APBA [£, £, /] vR

()

OR/OF

In APSR and APBA:

I51 = I53 [vertically opp £° / regoorst Ze] vS vR

I§>l = él [£® in same segment/Ze in dies segment] vS vR

A, =R, [sum Z£° A/som Ze A] v'S

.. APSR ||| APBA [«, 2, /] (5)
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11.2.2() | PR PS

— = As
5A " PB [lllAs]
E:B:P_S [g|ven£zm] \/S(a||3
PA AD PB PA AD ratios)
,‘E=B=E [PS=TP;PB =PD] V'S
PA AD PD
. ARPT ||| AAPD [sidesof Ain prop/sye v Aindies verhouding] | v R
3)
11.22(0) | 7, =D, [l As] S
~.ATRDisacyclicquad [converse: extZof cyclicquad/ v R
Omgekeerde buite v koordevh] (2)
[18]

TOTAL/TOTAAL: 150
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NOTE:

e Ifacandidate answered a question TWICE, mark only the FIRST attempt.

e If 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.

e JVolgehoue 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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Ogive/Ogief
70
2 (60, 65)
S 60 ;m
$
&
v 50
2
g /40, 45)
g 40
3
3
Z /
£ 30 /
% / (30,25)
< 20
B
2 10 A (20,12)
3
0 (10;0)
0 10 20 30 40 50 60 70
Money spent/Geld gespandeer (R)
Amount of money/
Bedrag geld 10<x<20 | 20<x<30 | 30<x<40 | 40<x<50 | 50<x<60
(in R)
Frequenc_y p 13 20 4
Frekwensie
1.1 65 learners/leerders v’ answer
1)
1.2 Modal class/Modale klas: 30 < x <40 v’ answer
@
1.3 a=12 v’ answer
b=61-45
=16 v’ answer
2
1.4 No. of learners/dantal leerders = 65 — 54 OR/OF 65 —55 v' 54 or 55
=11 =10 v 11 or 10
Answer only: full marks Eé}
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QUESTION/VRAAG 2

DBE/Feb.—Mar./Feb.—Mrt. 2017

2.1 Class/Klas A
Class/Klas B
| | | | | | | | |
I | 45 1571 65 I'72 1 I I
20 30 40 50 60 70 80 90 100
2.1.1 IQR of Class B/IKV van Klas B= Q, —Q,
=72_-51 v'72 and 51
= 21 marks/punte Y21 only 2
2.1.2 Although the boxes contain the same number of data points, the v v Class A is
marks for Class A are more widely spread./Alhoewel die monde more widely
dieselfde aantal datapunte bevat, is die punte van Klas A meer spread
verspreid. )
OR/OF
Although the boxes contain the same number of data points, the v v Class B is
marks for Class B are more clustered./Alhoewel die monde dieselfde more clustered
aantal datapunte bevat, is die punte van Klas B nader aan mekaar. 2)
2.1.3 Medians are the same/Mediane is dieselfde v v any TWO
Ranges are the same OR Maximum and minimum values are the of the 3
same/Variasiewydtes is dieselfde OF die maksimum en minimum reasons
waarde is dieselfde mentioned
75% of both classes obtained 51 and above/75% van albei klasse
behaal 51 en meer. (2)
2.2
COUPLE/PAAR 1 2 3 4 5 6 7 8
JUDGE 1/
BEOORDELAAR 1 18 4 6 8 5 12 10 14
JUDGE 2/
BEOORDELAAR2 | > | ¢ [ 3 | > [ 5 [ M| 8 |
2.2.1 a=-0,03 v value a
b=10,93 v value b
y=-0,03 +0,93x v’ equation
A3)
222 $=-0,03 +0,93(15) v’ substitution
=13,92 OR/OF 13,85
~ 14 v’ answer
2
223 Yes OR they are consistent, because »=0,9. (r = 0,89567...).Ja OF | v  statement
hulle is konsekwent, want r = 0,9. (r = 0,89567...) vr=09
)
[13]
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QUESTION/VRAAG 3

-~

y

T ; 4)

DBE/Feb.—Mar./Feb.—Mrt. 2017

R(10 ;7)

0]
31 [, _4-0
T 0-3
4
== 3 v’ answer
€]
3.2
d= \/(x2 _x1)2 +(, _y1)2
RQ = \/ 10-3)2 +(7-0)2 v'substitution/substitusie
RQ=+/98 =72 v" answer in surd form
2)
33 Mo =My Mg = Mgr v’ equating gradients/stel gradient
-8 4 -8-4 4 gelyk
_— — _ = - —_ 8
2]{ _912 =24 —36=—4k v’ simplification/vereenvoudig
= =9
v’ answer
OR/OF 4)
4
Equation of TQ: V= _gx +4 v gradient
4 v equation of TQ/vgl van TQ
-8=——k+4 v’ substitution of (k ;- 8)
3 /substitusie van (k ;- 8)
k=9 v’ answer
4)
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34 ) . . . v v x—value/waarde
Using transformation/Gebruik transformasie:
. ) v’ V' y—value/waarde
~S(7; 11) @
OR/OF
Midpoint of TR = midpoint of SQ [diag |[m/Akle||m]
11
. . _ . —)
Midpoint of TR =(5; 2 v’ x—value/waarde oflvan T
g+3 _ 5 ys+0 _11 v’ y—value/waarde oflvan T
2 and 7 2
Soxg =T and yq=11
) : v’ x—value/waarde oflvan S
< S(7;11)
v’ y—value/waarde oflvan S
OR/OF 4)
Equation of TS: y= ( 7=2 jx +4=x+4 v equations of TS and RS/vgls
10-5 van TS en RS
Equation of RS: y—-7= —%(x —-10)
S L
Y73
4 61
x+4=——x+ 3 v equating / gelykstel
Tx =49
x=7
y=11 v’ x—value/waarde
~S(7;11) v’ y—value/waarde @
3.5 TSR = TQR [opp Zs of ||m/teenoorst e ||m]
TQR = o.—B v TQR = o —B
4
tan o, = my, =73 v tana = my,
S0 =180°—53,13°=126,87° v a
f— — 7 —
tanB—mRQ—7—1 v’ tan B =my,
S p=45° v B
TQR =126,87°—45°
=81,87°
TSR =81,87° / answer
(6)
OR/OF
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TQ=SR=5
TR = V10049 = /109
RQ =TS = /49 +49 = /98

TQ? + RQ? - TR?

cosRQT = cosTSR =

v" length of TQ OR SR
v length of TR
v" length of RQ OR TS

2TQ.RQ
_25+98-109 v correct subst into cosine rule
2(5)(¥98)
=0,141... v’ simplification
A N v
RQT = TSR =81,87° ) 6)answer
3611 Vo= J5-3)2+(2-0)2 v substitution/substitusie
MQ=+/8 vMQ=+/8=22
MQ _ V8 Answer only: full marks
RQ 98
- 2 or 029 v’ answer
7 3)
3.6.2 1 OM.Lh
area of ATQM _ 2% "™ " [ ) same/dieselfde]
area of ATQR ;QR. ih
QM 2 \/areaofATQMzg
T QR 7 area of ATQR 7
area of ATQM area of ATQM %

area of parm RQTS= 2xarea of ATQR
_1(2 .1
2\7) 7

OR/OF

area of ATQM QM
area of ATQR QR

2
7

area of ATQM  area of ATQM
area of parm RQTS ~ 2area of ATQR

12y
2\7 7

OR/OF

area parm RQTS=2area ATQR

v’ answer

)

arca of ATQM _ 2

v =
areaof ATQR 7

v
area parm RQTS=2area ATQR

v’ answer

)
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area of ATQM

1
—QM. LA
5 Q

OR/OF

area of ATQM

area of parm RQTS B RQ. LA

;QT.QM sin(a — f)

area of parm RQTS B

2area of AQTR

;QT.QM sin(a — f)

_2[

1

E.QT.QR sin(a — f)]

1QM.M
v 2
RQ. L A

g0

v’ answer

€)

v
area parm RQTS=2area ATQR

;QT.QM sin(a — f)

2[; QT.QR:sin(a — p)]

v’ answer

3)
[23]
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Y|P
T(0 ; 5)
O x
R
4.1 line from centre to midpt of chord / v’ answer
lyn vanaf midpt na midpt van koord (1)
40 ~ 8-5 v’ subst (-3 ; 8) and
mST__3_O (0; 5) into
— 1 gradient formula
v
Mg X My, =—1 [TS L NP] Msr
Sy =1 v My
LY = x+c
8=-3+c y=—y, =1(x—x) v subst (-3 ; 8) into
c=11 OR/OF y—8=1(x+3) equation of a line
sy=x+11 y=x+11 V" equation
®)
4.3 P@O; 11) [y-intercept of chord NP] v’ coordinates of P/
.. radius is 6 units koordinate v P
R(0 ;-1) v’ coordinates of R
Equations of the tangents to the circle parallel to the x-axis/ koordinate van R
Vels van die raaklyne aan die sirkel || aan die x-as:
y=1land y=-1 vV answers
(4)
4.4 M(-11 ;0) [x—intercept offx-afsnit van NP] v'v' coordinates of

MT=+/(0—11)2 + (5 —0)2
MT= /126 = 12,08

M
v’ substitution
v’ answer

(4)
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4.5

MT = diameter/middellyn [conv/ in 1 circle/omgek <in 1 sirkel]

V146

radius = Tunits

Centre of circle/Middelpunt v sirkel
= Midpoint MT /Middelpunt MT

_ (—_Uéj
2 72
1y
Equation of circle through S, T and M: (er?j +[y__

2 2
OR/OF x+51 + y_zl =7—3=6,O4
2 2 2

v’ radius of circle

v’ x value of M
vy value of M

v LHS of equation
v RHS of equation

(%)
[19]
QUESTION/VRAAG 5
5.1 a=-1 v’ answer
b=2 v’ answer
2
52 f(3x)=—sm 3x
[e] OO
Period of f(3x)= 360 v 363
=120° Answer only: Full marks v answer
@)
5.3 x € [90°; 135°) U {180°} v/ 90° and 135°
in interval form
v 180° as single
value
v’ correct brackets
OR/OF 3)
90° < x<135° orx=180° v/ 90° and 135°
in interval form
v 180° as single
value
v’ correct
mequalities
3)
[7]
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6.1.1 | sin (360° —36°) = —sin36° v’ answer
)
6.1.2 | cos72°=cos(2x36°) v" double angle/dubbelhoek
=1-2sin’ 36° Answer only: Full marks v answer
2)
6.2 2
RTP.: 1- ﬂ =cos’ 0
1+tan” 6
1+tan® O —tan’ 6
LHS= |+ tan’ @ v writing as a single fraction/skryf
1 as enkelbreuk
T sin’o e
1+ v quotient identity/
cos’ @ kwosiéntidentiteit
1
- cos? @+sin’ @ v" denominator as a single fraction /
B Noemer as enkelbreuk
cos” @
1
1 v’ square identity/vierkantidentiteit
cos’ @ (4)
=cos’ 6
= RHS
OR/OF
2 2
LHS= I*tan” 0 tan_ 0 v/ writing as a single fraction/skryf
1+tan® @
+tan as enkelbreuk
_ 1 v quotient identity /
sin” 6 kwosiéntidentiteit
I+—
cos” 4 5
__ cos’ 0 v o870
. sin’@ cos’d cos” @
1+—
cos” @
cos’ @

" cos® O+sin’ @
_cos’ O

1

=cos’ 6

= RHS

OR/OF

v’ square identity/vierkantidentiteit

(4)

v’ quotient identity/
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. 2 -2
LHs=1-| S0 ]y, 500
cos“ 6 cos“ 6

(sinzé? cosZ 6 ]
=1- X

0052 0 cos2 0+ sin2 0

(sinz 0 cos?o
5%
cos“ @ 1

kwosiéntidentiteit

v/ writing as a single fraction/ skryf
as enkelbreuk

v’ square identity/vierkantidentiteit

v simplification/vereenvoudiging

=1—sin20
=00520 “4)
= RHS
6.3
COSZ—.X'_l N4 COSzl)C:l
4 4
1 1
COS—X=— or ——
2

%x =60°+£.360° or %x =300°+£.360° or

%x:1200+k.360° or %x=240°+k.360°

x=120°+£k.720° or x=600°+£.720° or
x=240°+£k.720° or x=480°+k.720°% keZ

OR/OF
, 11
COS — X =—
27 4
1
COS— X =— or ——
2

%x =160°+£.360° or %x =+120°+ £.360°
x=%120°+4£.720° or x=1240°+£k.720°% keZ

v 60° and 300°

¥'120° and 240°

v write at least one general
solution as %x =/ + k.360°

v write at least one general
solution as x=Z+£.720°. keZ

(6)

1 1
vV cos’ —x=—

v £60° v£120°
v/ write at least one general

solution as %x =/+ k.360°

v  write at least one general
solution as x=Z+k.720° keZ
(6)
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6.4.1 | sin(A—B)= cos[90°— (A —B)] v’ co-ratio/ko-verhouding
=cos[(90° — A)— (-B)] v writing as a difference of A & B/
skryfas verskil van A & B
=c0s(90° — A)cos(—B) + sin(90° — A)sin(—B) | v expansion/uitbreiding
=sin AcosB + cos A(—sinB) v' all reductions/alle reduksies
=sin AcosB— cos AsinB (4)
OR/OF
sin(A —B)= cos[90° — (A — B)] v’ co-ratio/ko-verhouding
=cos[(90° + B) — A] v writing as a difference of A & B/
=c0s(90° + B)cosA + sin(90° + B)sinA skryfas verskilvan A & B
— _ sin BcosA + cos BsinA v’ expansion/uitbreiding
—=gin AcosB— cos AsinB v all reductions/alle reduksies
(4)
6.4.2 | sin(x+64°)cos(x +379°) +sin(x +19°) cos(x + 244°)

=sin(x + 64°) cos(x +19°) + sin(x + 19°)[—cos(x + 64°)]
=sin(x + 64°) cos(x +19°) — cos(x + 64°) sin(x + 19°)
=sin[x + 64° — (x +19°)]

v cos(x + 379°) = cos(x +19°)
V'V cos(x + 244°) = —cos(x + 64°)
v'v'compound formula identity/

=sin45° saamgestelde identiteit
_ v’ sin 45°
V2
(6)
[23]
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QUESTION/VRAAG 7

A
C
8,6
3 D
B
10 40%\ 70°
E
71 sin27° = C_D v’ substitution in correct trig ratio /
8,6 substitusie in korrekte trig verh
CD =8,6sin27°
v’ answer
CD=390m 2)
7.2 . 10 v’ substitution in correct trig ratio /
cos40° = AE substitusie in korrekte trig verh
AE - 10
cos 40°
AE=13,05m v answer
2)

7.3 AC? =CE? + AE? — 2 CE.AE(cos AEC)
= (8,6) + (13,05)% — 2(8,6)(13,05)(cos 70°)
=167,49

AC=12,94m

v’ correct use of cosine rule in AACE/
korrekte gebruik van reel in AACE
v’ correct subst into cosine rule
v AC?
v’ answer
“)
[8]
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v
T
S
8.1 Q =72° [opp Zs of cyclic quad/teenoorst <e koordevh] V'SV R ®
8.2 R , = 13'1 [Z£s opp equal sides/<e teenoor gelyke sye] v SR
R 180° - 72°
2 2 [sum of Zs in Alsom v e in A] v
answer
=54 )
8.3 P, =42° [tan chord theorem/raaki-koordst] v'SvR @
8.4 R.=P +P [ext £ of cyclic quad/bui V'R
3 = b , yclic quad/buite 2 van koordevh]
= 54° +42° ’s
=96 @
OR/OF L5 .
R, =180°—108° — 42° = 30° [sum oflsom van/sle in A] Ry =30
f{3 =180°— f{l — liz [£s on str line/<e op reguitlyn]
=180°—-30° — 54° [sum oflsom van/s/e in Al
=96° v'S
(2)
[8]
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9.1.1 ST _ Sﬂ [prop theorem/eweredighst; TW || QP] V'S
TQ WP
2
=3 V'S
2
9.1.2
SV _SW [prop theoremveweredighst; VW || RP]
VR WP
_2 v answer
3 )
9.2 ST S . WS
= = both equal/beide gelyk ——
Q [ q gelyk o] V'S
STV || QR [line divides 2 sides of A in prop/lyn verdeel 2 sye | v S v' R
van A in dies verh]
- T, =Q, [corresp/ooreenkomst /sle; TV || QR] v R
“4)
9.3 AVWS ||| ARPS v ARPS (any order)
- )
9.4 WV  SW i
WY _5W WV SV v’ ratio
PR~ gp  L[AVWSIIARPS] WV SV \ws|aRPS)
5 PR SR v’ answer
=3 OR/OF _2 @
5 [10]
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QUESTION/VRAAG 10

10.1

Constr/Konst :
Draw line PO and extend /Trek lyn PO en verleng Y’ construction
Proof/Bewys :
OP=0A [radii]
f’l =A [£s oppteenoor =sides/sye] v S/IR
but O, =P, +A [ext Zof A] v SIR
-0, =2P, ) A /S
Similarly/Netso, O, =2P,
.'.01T02:2(AP1+P2) /S
i.e. AOB=2APB
3)
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10.2
2
Q
T
10.2.1 | Zs in the same segment/ Ze in dieselfde sirkelsegment v'R
(1
10.2.2 f’2 = §1 =y [£s opp equal sides/<e teenoor = sye] VSV R
§1 = 133 =y [tan chord theorem/raakl-koordst| Y SYR
P, =P,
.. PQ bisects TPS (4)
10.2.3 | pOQ =28, = 2y[Zat centre =2x Lat circ/midpts 2= 2xomtreks] | ¥ S¥ R
2
10.2.4 | TPA=P, +P, =2y [proved/bewys in 11.2.2] A A
A A v =
-, TPA = POQ [proved/bewys in 11.2.3] TPA =POQ
. PT = tangent [converse tan chord theorem/omgek raakl-koordst]| v' R
2
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10.2.5 1 0PQ+0QP =180°-2y [sum offsum v Zs/e in A] V'S
5. OQP=90°—y [Zs opp equal sides/<e to = sye; OP=0Q] v'S VR
In APAQ:
OQP +P, + QAP =180°
90°- y + y + QAP =180° [sum of'sum v Zs/e in A V'S
QAP =90° S
. OAP =90° [£s/e on straight line/op reguitlyn] (5)
OR/OF
oﬁT =90° [radius L tangent/raaklyn] j g vR
. P =90°-2y
P, +O+OAP =180° [sum offsum v Zs/e in Al
(90°—2y)+ 2y + OAP =180° V'S
.. OAP =90° 7S 5)
OR/OF
POSQ is a kite/'n viieér VYV S
S OQLPS [diag of a kite/hoeklyne v viieér] Vv R
.. OAP =90°
)
OR/OF
In AOAP and AOAS
OP=0S (radi) V'S
OA is common v'S
POA =2y
= 2P,
= QOS V'S
AOAP = AOAS (SAS) VR
OAP =0AS (=As)
OAP = OAS =90° (s on str line) V'S
()
[19]
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R
11.1 N, =90° [£ in semi-circle/halfsirkel] VSV R
.. TPLN is a cyclic quad/ ‘n koordevh [opp Zs of quad is suppl/ | v' R
teenoor<e v vhis suppl] 3)
OR
N, =90° [£ in semi-circle/halfsirkel] VSYR
. TPLN is a cyclic quad [ext £ =t opp ZL/buite" = to binne 2] | , R
A3)
11.2 T,= PLN =x [ext Z of cyclic quad/buite van koordevh] VR
K =90°—x [sum ofisom v Zs/e in A]
Nl =K =90°—x [tan chord theorem/raakl-koordst] v SV R
A3)
OR/OF
. . : v’ R
K =90°-x [sum ofisom v Zs/e in A]
N, =K =90°—x [tan chord theorem/raaki-koordst] vV SY R
A3)
OR/OF
Ny =x [tan chord theoremvraakl-koordst] v R
N, =90° [Zin semi circle/ halfsirkel] v
Nl =90°—x [straight line/reguitlyn] v'S
€))
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11.3.1 | In AKTP and AKLN:
PKT = LKN [common/gemeen] V'S
KPT = KNL = 90° [given/gegee] V'S
~ AKTP|[|AKIN [££/] /R
OR/OF )
In AKTP and AKLN:
PKT = LKN [common/gemeen] V'S
KPT = KNL = 90° [given/gegee] V'S
T2 =PLN =x [proved n 11.2 OR sum of Zs in A] /S
.. AKTP ||| AKLN
1] G
11.3.2 KT KP
—=— As
L KN [l As] v S/R
S KT.KN=KP.KL v'S
But KL = 2KP [radii: PK = LP] V'S
S KT.KN=KP.2KP
= 2KP? V'S
= 2(KT? — TP?) [Theorem of Pythagoras] V'S
=2KT* - 2TP* ()
[14]

TOTAL/TOTAAL: 150
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NOTE:

e If a candidate answered a question TWICE, mark only the FIRST attempt.

e If 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.

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

e 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
Distance from the store in km
Afstand vanaf die winkel in km 1 2 3 4 S ! 8 10
Average number of times shopped per week
Gemiddelde aantal keer wat kopers 12 | 10 7 7 6 2 3 2
die winkel per week besoek
SCATTER PLOT/SPREIDIAGRAM
12 4 L
a 11 = =
g 10 <
=
<8
s Sy * o
o 8_ 6
£y s
ca 4
v O 3
(@]
gL . =~ ®
L 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)
1.2 -0,95 (-0,9462..) 4
1)
1.3 a=11,71 (11,7132...) v" value of a
b=-1,12 (-1,1176...) v" value of b
y=-112x+1171 v equation/vgl
®3)
1.4 y=-112(6)+11,71 j substitition
=5 times answer
)
15 On scatter plot/Op spreidiagram v'v" A line close to any

2 of the following
points:

(5;6) or(10; 3)or
(6;5)or(0;11,7)

(2)
[9]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2

QUESTION/VRAAG 2

4 DBE/November 2016
NSC/NSS — Memorandum

2.1 Positively skewed OR skewed to the right/positief skeef OF skeef na regs v answer
1)
2.2 Range/Omvang = 2,21 - 1,39 =0,82 m v’ subtract
values
vanswer
)
2.3 -
Intervals Cumulative frequency
Klasse Kumulatiewe frekwensie v95 133
1,3<x<15 24 156
15<x<17 95 y
17<x<19 133 160
19<x<21 156
21<x<23 160 2
2.4 v’ upper
OGIVE/OGIEF el
179 i boonste
160 limiete
%g(s) /.r v cum f/
ﬂ(s) // kum f
135 o v shape/
5(5) / vorm
/ v ded
120 ~ grounde
e 115 / geanker
110
Q /
3 /
S 95 '
— 920 7
« 80 i
s /.
E e /-
z 2 [
50 / i
40 i .
35 / '
30 i
25 o ;
20 ~ .
15 — ;
10 / T
5 1
° Q
1.1 1.3 1.5 2.7 1.9 2.1 2.3 2.5 @
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
)
2.6.1 | 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 invloed v answer
/verandering aangesien daar geen verskil in die variasie van die data is nie. (D)
[13]
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QUESTION/VRAAG 3
ALy
y=2x+16
C(6;3)
AT ;2)
@ X
o F(p: 0) ’
G
B
3.1 M = Midpt of AC [diags of rectangle bisect/
hoekl v reghoek halveer]
_ M(_7+6 ; 2+3j
2 2 v x-value of M
=M 1.5 v y-value of M
22 )
3.2 3-0 3
Mg = 6-0 6-0 v'answer "
OR/OF
m 0-3 -3
* p-6 p-6 v'answer
1)
3.3 Map = Mge [AD[|BC]
Mge =2 Y Mge =2
3 =2 v’ equating
6-p
3=12-2p
p= 43 v'answer
2 3)
OR/OF vV Mg, =2
Y=Y =2(X—%)
C(6:3) bt
substituting
S y=2x-9
buty =0
1 v'answer
SX=4—=
2P ®3)
OR/OF
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y=2Xx+¢C
3=12+c
v m.. =2
_ 9 =C BC
y=2x-9
0=2x-9 v’ substituting
ML)
2 T2
vanswer
®)
3.4 DB =AC [diag of rectangle =/ hoekl v reghoek =]
2 2
AC= \/(XZ —%)"+ (Y2 = Y1) v substitution
AC =/(6+7)2 +(3-2)°
AC =+/13% +12 v length of AC
AC =+/170 y
- DB = /170 or 13,04 AC=BD .
35 | tana =mge =2 v tana =mgc
S.o =63,43° v a =63,43°
)
3.6 In quadrilateral OFBG:
OFB =63,43° [vert opp Zs/regoorst €] v size of OFB

FOG = GBF = 90°

. OGB =116,57°

OR/OF
1

Mpg = _E

90° + OGA = 153,43°

- OGA =6343°

OGB =180° - 63,43°

= 116,57°

OR/OF

FOG = GBF = 90°
..GOFB is cyc quad

=116,57°
OR/OF

OFB = 63,43°

XOG = FBG =90°

.. OGBFisa cyclicquad
-.OGB =180° — 63,43°
OGB =116,57°

OGB = 180° - 63,43° [s of cyc quad = 180°]

.. OGB = 360° - [90° +90° + 63,43°] [sum s quad/som <& vierh = 360°] v'S

v’ answer

v Mpg = —

v'S
v answer

V'S
v'S
v’ answer

V'S

V'S
V' answer

@)

®)

@)
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> M(—% ; gj is the centre/is die middelpunt v Mis centre
r= @ =radius  [BD is diameter/middellyn] vor= %
2 2 2
[XJFEJ J{y—ﬁj =[@] _® =42,5 v equation
2 2 2 2 ?)
3.8 CBM = BAM = 45° [diag of square bisect £s/hoekl v vierk halv <] VS
.. BC will be a tangent [converse tan chord th/omgekeerde raakl-koordst] VR )
OR/OF @
~ v'S
AMB =90° [diag of square bisect 1]
. AB is diameter
BC L AB A VR
.. BC is tangent [ line L radius or converse tan-chord th] B (39]
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o
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y
0 o
K(a; b)
41 Z in semi circle/ £ at centre = 2/ on circle v R
Z in halfsirkel /.2 by middelpt = 2.2 op sirkel 1)
4.2 7-2
Moo = —— v T
T3 g substitution
= _E v Mg
2 2)
4.3 Mg X Mpg =—1 [TSLSR]
2
Mg = g v Mgs
y= 2 X+C
5
2 v'substitution m
2:€(5)+c and (5; 2)
c=0
2 v equation
==X 3
y=¢ @)
OR/OF

Copyright reserved/Kopiereg voorbehou
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Mg X Mg =—1 [TSLSR]
2 v Mgs
mRS = g
-y, = E(x —X,)
Y=Y = 5 1 v'substitution m
2 and (5; 2)
y-2= E(X —5) v equation
2 3)
=—X
Y 5
4.4.1 1
r=,/36— vr
4
1 v answer
TR=2r=2 36Z = /145 2)
OR/OF
2
TM==JG—9V+{7—63) _ 145 v substitution
2 2
1 v answer
TR=2x=2bBGZ]=JM5 )
4472 1
M(Q ; 6—) v M
2
B XR—+3:9 and yR—+7:6%
-~ R(15; 6) v’ x coordinate
Answer only: full marks
Answer only: only 1 coordinate
OR/OF

o)

R(9+6 ; 61—1
2

OR/OF

Copyright reserved/Kopiereg voorbehou
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m 9-3 1
™ = =——
6l_7 12
2
1 1 29
TM: 7=——@3)+C y=—"-X+— ......... 1
> ©) y=—5%+7 @
SR: y=2x v equating
2 1 29
—X=——X+— ]
5 12 4 v' x coordinate
% X= % v"y coordinate
15 3)
Ly =
2
=—(15)=6
y=1 15)
443 ST = \/
= \/(5 _ 3) + (2 _7)? v'substitution
=4/4+25 \/_ v’ answer
sinR :E \/_ \/_ orior 0,45 v ratio
TR /145 \/§ 3)
OR/OF
TS =+/29
SR = 24/29
1 varea
area of ATSR = —(\/ﬁ XZ\/E )z
2 v rule
1 .
29 = E(«/145)(2\/E)S|n R / ratio
3)
SinR = ﬁori
5 45
444 7.6 1
-9y 7-6 1 1
__ 2 1 OR/OF m,, =—+"°2__~ Y -1
"R=T350 T 12 " o3-15 12 TR =71
Mg XMk =-1 [r L tangent] M =12
My =12
Y-y =12(x-x)
y-7=12x=3) vy =12x-29
y=12x-29
substitute K(a;b): ()
b=12a-29
OR/OF

Copyright reserved/Kopiereg voorbehou
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1
_ - v'm -
m - = TR
TR™ 39 12 12
Mtr XMk =-1 [r L tangent]
bh-7
=12 v'my, =12
a-3 v thL't ti
substitution
b-7=12(a-3) (3:7)&(@:b)
b=12a-29 3
OR/OF

KR? = TR? + TK?
(a-15)2 +(0-6)% = (15-3)% + (6-7)? + (a—3)* + (b = 7)?
—30a+225—12b + 36 =144 +1— 6a+ 9 —14b + 49
2b = 24a—58
b=12a-29

‘/subst into Pyth

v'multiplication
v'simplification

©)

445

TK=TR
J(@-3)2+(b—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

,_870% |/ (870)2 — 4(145)(1160)

290
a=2o0ra=4
~b=12(2)- 29 or b=12(4)-29
=-5 =19
- K(2:-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)2 +(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)% + (12a—36)? =145 2
(a-3)? +144(a-3)? =145 ,
vi(a-— =
(a-3)? =1 (a=3)"=1
a-3=+1 v +1
a=2or4 v" values of a
- 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
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
145a% —870a+1160=0 v factors
a’-6a+8=0
~(@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]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 13

NSC/NSS — Memorandum

QUESTION/VRAAG 5
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511 sin196° = —sin16° ¥'reduction
=_ v'answer
~ (2)
512 | (0s16° = \1-sin?16° statement
v'answer
=y1-p’ @)
OR/OF 4
2 2 (x;p)
X“+p°=1 1 v’x in terms of p
X =+/1— p? 16°
11— p2 g vanswer
. C0s16°= . P _ - p? @)
5.2 sin(A + B)= cos[90° — (A + B)] ¥ co-ratio
=C0s[(90° - A) — B] v'correct form
= 0s(90° — A)cosB + sin(90° — A)sinB ¥ expansion
=sin AcosB + cos AsinB @)
53

v1-cos® 2A
cos(—A).cos(90° + A)
_ +sin®2A
~ CoSA.(-sinA)
_ sin2A
N COSA.(-SINA)
_ 2sin AcosA
- CosA.(-sinA)
==2

OR/OF

V1-cos?2A _ \/1— (2cos?A—1)2

cos(—A)cos(90° + A) -

COsA.—SinA

B \/1—(4cos4A—4coszA+1) 3 \/4c052A—4cos4A

COoSA.—SinA CcosA.—-sinA
B \/4coszA(1— cos%A) B \/4coszAsin2A
COSA.—sinA COoSA.—SIinA
3 2c0osA.sinA
CcosA.—sinA
=2
OR/OF

\/\/sin22A

v COSA v —sinA

v 2sinAcosA

v’ answer

®)

v 2cos? A-1
v'COSA v —sinA

¥'identity

v’ answer

Q)

Copyright reserved/Kopiereg voorbehou
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J1- (1 2sin2A)2

v1-2sin? A
v'COSA v —sinA

COSA.—SIinA
1 (1-4sinA + 4sin?A)
B COSA.—SinA
~ \/4sin2A(1—sin2A)
B COSA.—sinA
_ 2sinAvcos?A Yidentity
COSA.—SsIinA
) V' answer
_ ()
54.1 cos2B = >
5
2c0s?B-1=> v identity
5
/ 2
cos’B :g value of cos°B
v’ answer
; cos;B:\/Eori or& [ 0°<B <90°] 3)
5 5 5
OR/OF
\Ccos2B +1
C0sB=— , _~cos2B+1
2
‘/§+1
= 52 v value of cos’B
B 2\/5 V' answer
T 5 3
54.2 sin’B =1-cos’B
[
V5 v sin’B= %
1
== “ sinB= 1 or E v’ answer
5 J5 5
(2)
OR/OF
(2)* +y* = (\/5)°
A+y’ =5 2:y)
y* =1 NG
Vy=
y=1 vt
v
- sinB= 1 or ﬁ answer 2)
J5 5
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OR/OF
cos2B = E
5
1—2sin°B = E
5
sin’B = i
5 1
v sin’B==
. sinB=—or \/E 5
JE 5
v’ answer
2
543 cos(B + 45°) = cosB.cos45° —sinB.sin45° v’ expansion
(FHHEE 1
S Il U O (el 1
Jelz) s A &
=——— 2 1
9 (&)%)
e fr )55
- \/E 10 vanswer @
OR/OF
cos(B + 45°) = cosB.cos45° — sinB.sin45° Y" expansion
[LJ V2 (L) V2 (1
Bl z) (B2 7
22 2 (2)a( L)
25 245 V5) ({5
_‘/_ or _\/_ vanswer
2\/_ (4)
[21]
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QUESTION/VRAAG 6

6.1
2
/TN /TN |
/ \ / \ v’ x- intercepts/
/ 1/ /( afsnitte
v" y- intercept/
. afsnit
1180° -#35° -9Q° 45 07 5° 9@ 135° 0° | gurgl;inpgtepts/
=1
\ |/ \ o/
2 3)
6.2 f(x)-3=2sin2x-3
. maximum value=2-3=-1 v v answer @
6.3 2sin 2X = —C€0Ss 2X
1
an2x—-1 Ctanax=—
ref/ =26,57° V9% = 153.43°
2X = 153,43° + k.180°; kez or — 26,560
X=76,72°+k.90%k € Z or x=-13.28°+k.90°k € Z v 76,72°or
—13,28°
v'k90%k eZ
4)
OR/OF
2sin 2X = —Cos 2X stan2 1
tan 2x = — = T
2 v 2x =153,43°
ref/ =26,57° & 333,43°
\/ [e]
2x =153,43°+k.360° or 333,43°+k.360°k < Z 71662272§L
X =76,72°+k.180° or 166,72°+k.180° ;k e Z v k.l8b°; keZ
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 -
[12]
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QUESTION/VRAAG 7

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

7.1 B2 =32 +3? [Theorem of Pyth] v substitution into
=18 Pyth
DB:\/E v’ value of DB
OB_EDB_@ oriorior212 v answer
’ 2 A2 €)
OR/OF
OB v’ correct ratio
sin45°=— _
3 v" OB as subject
OB = 3sin45° y
answer
OB—ﬁoriorMZ 3)
2 42
OF/OR .
v’ correct ratio
€c0s45° = —
v’ special angle
1 _OB
\/E 3 v’ answer
OB =—or£or2 12 (3)
J2
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OR/OF
AOB =90° (diagonals bisect L) v OB =0A
OB =0A
v
AB2 = AO2 +BO? [pyth] Pyth
. AB? =20B?
20B2 =32
v’ answer
~OB= iorﬂor 2,12 3)
N2 2

7.2 BE? = EO? + OB?

2
BE? = x? +(i)
V2

BE = ‘/xz +g
2

AE? = AB? + EB? — 2AB.EBc0s0

(Pyth)

cosg AB?+EB?—AE? _ AB? [EB = AE]
B 2AB.EB " 2AB.EB

C089=£

2EB
cos@ = 5

2 x2+—

2

OR/OF
BE? = EO? + OB? (Pyth)

3 2

BE? = x? +(—]
V2

BE= [x?+

2

AE? = AB? + EB2 - 2AB.EBC0s6

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
2 v length of BE
9
_ 2
BE =, /x +§ v’ sketch with
3 values
9 /§
cosé = 2 2
x2 +g v’ substitution
2
3 3
2 [x? +g A 3 (5)
2
OR/OF
“ v E=180°-260
E =180°-26 E v sin E =sin 26
sin E =sin 20
<2 9 — v" subst into sine
3 2 Y rule
sin 260 sin@ v diagram
| 3 X2+ |
"' 2sin@cosh®  sind A 0 0 B v 2singcosd
3 2 9 3 :
=X +=
2c0s0 2
3
coséd = (5)
2 [x2 +g
2
7.3 1 .
Volume = g(area of base) x (L height)
15 = %(9) % X v substitution
Xx=5 v’ x-value
3 .
cosd = —9 v’ substitution
2‘/25 —
" 2 v’ answer
o0 =73,97° 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) 'T'Z =70° [£s opp = sides/ <& teenoor = sye] V'S VR

- Q, =180°—2(70°) [£sle A = 180°]

= 40° v’ answer

_ (3)

8.1.2(b) | p =40° [tangent chord th/raakl-koordst] V'S VR @
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8.2
C
§ 3
B
8.2.1 AT =20 [line from centre 1 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 L to chord/lyn vanaf midpt £ koord] v AS=24
2
OT?2 +400 = (l OT) +576 v’ substitution
15
176 0OS= loT
176 =~ OT2 15
225
OT? =225 v OT
OoT =15
v radius
.. AO =+/225+ 400 (5)
=25
OR/OF
LetOS=7,then OT =15
In AAOT:
AO2 =202 +152 v'v' testing in
AAOT
=625
AO =25 v'v' testing in
In AAOS: AAOS
AO? =242 + 77
=625
AO =25 v‘conclusion .
. OA=25 ®)
OR/OF
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AO? =08’ + AS?
OT? + AT? = 0S? + AS?
Let OT = 15x. Then OS = 7x
But AS=24 [line from centre L to chord/lyn vanaf midpt _ koord]

(15x)? + 400 = (7x)? + 576
225x2 4+ 400 = 49%2 + 576

176x% =176
x=1

. AO =+/225+400

=25

[Pyth : AAOS]
[Pyth: AAOT]

OR/OF
AS =24 [line from centre L to chord/lyn vanaf midpt _ koord]

AO? = 0S? + AS? [Pyth : AAOS]
2
= (1 OT) +AS?
15

AO? = :—295 (AO? —202) + 242 [Pyth : AAOT]

176 5 o2 _ 4400
225 9
AO? =625
AO =25

v equating

v  AS =24
v" substitution

v x=1

v radius

(5)

v AS=24

v substitution
0S = loT
15
v equating
v’ subst Pyth

v’ radius

()
[12]
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9.11 tangent chord theorem/raaklyn-koordstelling v R
@)
9.1.2 corresponding/ooreenkomstige Zs/e; FB || DC v R
()
9.2 E;=BCD 'S
.. BCDE =cyclicquad [converse ext £ cyc quad/omgek: buite ~kdvh] v R
)
93 D, =E, [£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 I§3 =y OR I§3 = 62 [£s in the same segment/_<€ in dies segment] j S
I§2 =X-Yy OR I§3+I§2=x [from 9.3 and 9.4] /2
(AZIA: X —Ay [from 9.2 and 9.3] ©)
B,=C,
OR/OF e ,
In ABFE and ABEC Y identifying A’s
s r v
Ei=E; [=x] S
.. v'S
F=B;+B, [tan - chord theorem]
. ABFE/IIACBE [4,4,/]
. oA ©)
Bz = Cl [9]
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10.1
101 Constr:JoinStoR and T to Q and draw h, fromS L PT and h, v constr/konstruksie
from T L PS/ Verbind SRenTQ en trek h, vanS L PTenh,
vanT L PS]
Proof :
1
= area APST
area APST o PSxh, PS . Vi—
= =— equal altitudes area AQST
areaAQST 1 S SQ
~SQxh, 1
2 E PSX h2
LpTxh T
area APST 2 k! _PT equal altitudes 5SQ x h,

areaASTR 1 TR xh, TR

area APST =area APST

But area AQST =area ASTR
. area APST  area APST
""area AQST  area ASTR
. PS _PT

s 5 TR

[common]
[same base, height; ST || QR]

area APST _ PT

Vool BRI
areaASTR TR

vS VR

V'S

(6)
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10.2

10.2.1 Corresponding/Ooreenkomstige /s/e; GF || LK v R
1)

10.22(a) | GL _ FK GL 2x :

—=—— OR —=— rop theorem/eweredighst; GF || LK

LM = KM . Lprop g [ILK] VS VR

2GH :ﬁ [LH = HG] v GL = 2GH

y X
~GH=y )
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10.2.2(b) K, =GFM [corresponding/ooreenkomst £ s; GF || LK]
LKM or Ky = MAF [ext  cyclic quad/buiteZkoordevh] VSV R
~ ~ v
MHF = GFM S
In AMFH and AMGF: /s
M=M [common/gemeen]
MHF = GFM [proven/bewys]
. AMFH ||| AMGF [££/] V'R
OR/OR ()
K, =GFM [corresponding/ooreenkomst £ s; GF|| LK]
LKM or K; = MHF [ext £ cyclic quad/buite £Lkoordevh] JSvR
MHF = GFM s
In AMFH and AMGF:
M=M [common/gemeen] V'S
MHF = GFM [proven/bewys]
F,=6 [£s of A = 180°] V'S :
. AMFH ||| AMGF ©)
10.2.2(c) GE MF
S ERTMA LIl As] vS vR
|
2y 2
10.2.3 ME MG %
T [Ill As] >
MH MF y
substitution
3 = 3y [from 10.2.2(c)]
2y 3X
yZ 9 3 v
— === simplificatio
X 6 2 n
y_ 3
X 2 3)
[20]
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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

v
11 Mean/Gemiddelde :@ ] 189
11 Answer only: Full marks
=17,18 Slegs antwoord: Volpunte v_ answer
(2)
1.2 Min =8, max = 26 v min, max
Median/Mediaan = 19 v" median
Q:1=10, Q3=24 v Q1 &Q3
- (8;10;19;24; 26)
3)
1.3
— d v' box/boks/mond
BT T T T T T 121 ¥ whiskers/snor
6 10 14 18 22 26
(2)
1.4 | The data is skewed to the left/Die data is skeef na links. v’ answer
OR/OF (1)
Negatively skewed/Negatief skeef v answer
1)
1.5 | SD/SA = 6,46 v'v" answer
2)
16 |17,18+ 6,46 =23,64 v"interval
.. 3 destinations/bestemmings v answer
2)
[12]
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QUESTION/VRAAG 2

DBE/2016

Temperature at
midday (in *C) 18 | 21|19 |26 | 32|35 |36 | 40|38 |30 25
Middaguur-
temperatuur (in °C)
Number of bottles of
water (500 m() 121513 |31 |46 |51 |57 |70|63]|53]|23
Getal bottels water
(500 m¢)
2.1 | (30;53) v'answer
1)
22 |a=-38,51 v value a
b=2,68 v value b
. §=2,68x -38,51 v" equation
(©)
2.3 | .y ~36,53 bottles V'Y answer
()
OR/OF o
9 ~ 2,68(28) — 38,51 j substitution
~ 36,53 bottles answer @
2.4 | Strong/Sterk v’ strong/sterk
The majority of the points lie close to the regression line./Die meerderheid | v reason/rede
punte I& naby die regressielyn. 2
OR/OF
Strong/Sterk v’ strong/sterk
r=0,98 v’ reason/rede
)
2.5 | Temperature cannot rise beyond a certain point as this would be life v’ reason/rede
threatening OR there is only so much water one can consume before it 1)
becomes a risk to your health (hyponatremia)./Temperatuur kan nie hoér
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 [9]
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QUESTION/VRAAG 3
y
B(8; 10)
A(-8; 6)
1042
T C
F
10,54
1
D(-2;0) |O M
10 —>
3.1 -
Mpp = iz ))(/1
2" v'substitution
~ 0-6
-2+8
-6 v-1
= — = —1
6 (2)
3.2 Mg =-1 [BC||AD] v" gradient
y=—X+¢ v'substitute m and
10=-8+c (8 : 10)
c=18
y=-x+18 v’ equation -
OR/OF
Mge =-1 [BCI|AD] v’ gradient
Y-V :m(x_xl)
y—-10=—(x-8) /fgl?sltz)t;te m and
y=—x+18 v equation
3)
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DBE/2016

3.3 -
mBD y2 yl
Xy =Xy
_10-0 =1 v'substitution
8+2 v answer
Mgy XMy =1x-1=-1 VMg, xm,, =-1
-.DB L AD ©)
OR
AD? =72 or AD=+/72 or 642 Y Cﬁ'g“'?(;ing
all 3 sides
AB? =272 or AB=+/272 or 4417
BD? =200 or BD =+/200 or 102 v
- AB? = AD? + BD? AB2 = AD? 4+ BD?
.. ADB =90° [converse Pyth th/ omgekeerde Pyth st] (3)
34 tan BDM = mgp =1 v tan BDM = mgp
. BDM = 45° v answer
)
OR
-~ BM 10 1 v sinBOM = =
sinBDM=—=——=—"+ J2
BD 1042 42
~.BDM = 45° Y answer @
3.5 X, +%X, Y, +Y
T X; — 1 2 ’ 1 2
(x;y) ( 5 5
_(—2+8 _ 0+10j
2 2
=(3;5) vT(@3;5)
T symmetrical about BM/T is simmetries om BM
.. distance of T to BM =5 units = distance from BM to C
. Cc(13:5) v'value of x
‘ ’ v value of y
©)

OR/OF
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31-0 1

m = =
8- (-2) 3
Equation of DF:

v'eq of DF
y_ylzm(x_xl) q
1
-0==(x+2
y 3( )
3 3
Equation of BC: y=-x+18
1 X+ 2 =—x+18
3 3
4x =52
x=13
y=-13+18=5 v'value of x
. v value of y
.. C(13;5)
©)
3.6 area/opp ABDF = area/opp ABDM — area/opp ADFM v formula/method
1 1, (10 v 10 (DM)
=§@®@®—§ﬂ®f§) v 10 (BM)
100 1 \/Eor3l(ih)
==""or 33> or 33,3square units/vk eenh 3 3
3 3 v answer
(5)
OR/OF
area/opp ABDF:%.BF.DM ¥ formula/method
v BF
= %(2_;)(10) v'v' DM
100 V' answer

=3 or 33% or 33,3 square units/vk eenh

OR/OF

()
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10
taan)M:chz 5-0 =l or taanM:mzi 1
13+2 3 DM 10 3

FDM =18,43°
. BFD=108,43° [ext Z A]
BF=§or 6g

3 3

2
2 2 1

DF* = (10) +(3§] [Pyth ADFM]
DF=10,54 or “1200 orlo\?’/E

. area/opp ABDF:%.BF.FD.sinBﬁD
=E 20 —10@ (sin108,43)
2\ 3 3

= % or 33% or 33,33 square units/vk eenh

OR/OF
BFzgor 6E
3 3
BD = /(10— 0)2 + (8+ 2)?
=+/200 or10+/2
area/opp ABDF:%.BF.BD.sinDéF
1(20 s
:E(?j<“/200>(sm 45°)
= % or 33% or 33,33 square units/vk eenh
OR/OF
area/opp ABDF

= area/opp ABCD - area/opp ABCF
= %(10\/5 J5v2)- %(2—:)(5)

= % or 33% or 33,33 square units/vk eenh

OR/OF

v’ gradient/ratio

v BFD

v DF

v'correct
substitution into
area rule

v’ answer

()

v BF

v BD
v" formula/method

v'correct
substitution into
area rule

v’ answer

()

v’ formula/method
v BD = 1042
v BC = 542
v BF = Q
3

v’ answer

()
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10
. 5-0 1 s FM 3 1
tan FDM = mpc = 3:2°3 or tanFDM = DM -10"3 v’ gradient/ratio
FDM =18,43°
BDF = 26,56° v BDF
area/opp ABDF
- L BD.DFsinBOF v DF OR/OF
2 BD
1 10410 . . v'correct
= E.(].O\/E )[T].sm 26,56 substitution into
100 : | area rule
=3 or 33§ or 33,33 square units/vk eenh V" answer
(5)
[18]
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QUESTION/VRAAG 4

DBE/2016

y R(k; 21)
>
T
‘0
R X
O ¢@:-
P > S
4.1 radius L tangent /raaklyn v R
1)
+2 CR*=TR®+CT" (Pyth) v’ substitution
CR?=20% +10% =500
CR =+/500 or 1045 v answer
(2)
4.3

CR? :(Xz _Xl)z +(y2 _y1)2
500 = (k —3)% + (21 +1)°

k? -6k +9+484=500

k? -6k -7=0
(k-7)(k+1)=0

k=7 or k#-1

OR/OF

CR? = (xp = %)° +(y2 - y1)°
500 = (k —3)% + (21+1)?
(k—3)% =16

k-3=4 or k—-3=-4
k=7 or k=#-1

v substitution

v" standard form

v’ factors
vk=7
(4)

v" substitution

v’ square form
v’ square root
vk=7

(4)
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4.4 (x=3)% +(y+1)2 =100 v'v" answer 2
2
4.5 CS=10andCS L PS
~.5(3;-11) v'S(3;-11)
ny=-11 v answer
(2)
461 | S(3-11)
-.3(-11) -4x =35 v’ substituting
x=-17
- P(-17;-11) v answer
(2)
OR/OF
fx+§:—1l v’ equating
3 3
4 - 68
—X=—
3 3
X=-17
v answer
P(—17 ; —ll) (2)
4.6.2 PT =PS [tangents from common point/rklyne vanaf dies pt] v SVR
=17 + 3 =20 units v answer
©)
OR
PC = /(=17 -3)2 + (<11+1)°
= /500 or 10+/5 v" value of PC
PT2=pPC2-TC? [Pythth] /e
— 500 - 100 using Pyth
: PT:-42000 v answer
OR
PC = \/(—17 —3)% 4 (-11+1)?
v value of PC
= \/500 or 10\/5 v S/R or
APTC =ARTC [90°HS] proved
L PT=TR
- PT=20 v answer
3)
4.7.1 M(3;-16) vanswer
1)
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4.7.2 Radius = 4 v answer
1)
4.7.3 r+r,=10+4=14 Yo+
distance CM :\/(3— 3)? +(-1+16)°
=+/225
~15 V15
CM> 1+, v’explanation
Therefore the two circles do not intersect or touch./Daarom sny of 3)
raak die twee sirkels nie. [21]
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QUESTION/VRAAG 5

DBE/2016

5.1
P
NG . J10
(11
T 2 R 3 S
5.1.1(8) | sinT=-= = ?5 = 0,45 vvalue
> (1)
5.1.1(b) cosS=i=@=O,95 v
J10 - 10 value "
512 cos(T+S)=cosTcosS—sinTsinS v’expansion
(&l -E &
BAV0) (B Ao V5 <10
_ 6 1 v simplification
V50 /50
5 1 2
=——or or— v
NG answer -
5.2 1 2
- —tan“(180° + 9)
c0s(360° — 8) sin(90° — #)
L v'cosd
-~ _tan?p v cosd
(cos@)(cos ) vtan? 0
1 sin @ ,sin*é
" cos?6 | cos?e cos” 0
_1- sin
===
co; 0 5 v'identity
_cos“ 4 OR 1-sin” 60
cos? 6 1-sin%@ v answer
=1 (6)
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5.3

) 2 E 2
(sin x —cos x) _(AJ

2 X — 25in X CO0S X + C0S

sin
] 9
1-2sin XcosX =—
16

. 7
2SIN XCOS X = —
16

S.Ssin2x = l
16

2

9
X=-—
16

v’ squaring both
sides
v'expanding LHS

v’ using identity

v simplifying

v'answer
®)
[18]
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QUESTION/VRAAG 6

DBE/2016

6.1 4sinx+2c0s2x=2
2sinx+cos2x-1=0
2sin? x—=2sinx=0 v’ standard form
Zs!n X(sinx-1)=0 _ v factors
2sinx=0 or sinx-1=0
sinx=0 sinx=1 v'sinx=0 or
sinx=1
x=k.180° or X=900+k.360,k e’/ v k.180°
v
90°+k.360,k e Z
(6)
6.2.1 v’ turning point
(-90°; -3)
1 v’ turning point
g (90°; 1)
v (-180°; -1) &
— 180° —90° 0 90° 180° (0°;-1)
-1
-2
f
-3
3)
6.2.2 | (-90°;0°) v/ v answer
(2)
OR/OF
v' v answer
—~90°< x <0° (2)
6.23 | f(xX)=9g(x)

..—180°;0°;90°;180°
f(x+30°) =g(x+30°
. X =-30°60°;150°

v" any ONE correct
v" other 2 correct

(2)

[13]
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B

71 ABD =6 [alternate £ s; || lines]

cosg~BP _ 54 v correct trig ratio
AB 81 v'substitution into
0 = 38° correct ratio
v answer (to the
OR/OF nearest degree)
@)
. oA b4 v'correct trig ratio
SInBAD = 81 v'substitution into
BAD = 52 18° correct ratio
’ v’ answer (to the
0=38° nearest degree)
3)

7.2 | BC? = AB? + AC? - 2(AB)(AC) cos BAC

=12314,754...
BC =110,97m

=81° +87° — 2(81)(87) cos82,6°

v'use cosine rule
v'correct substitution
into cosine rule

vanswer

3)
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73 | sinDCB _sinBDC S o
BD BC use sine rule
sinDéB _ BD.sinBDC
BC
" i o v" substitution
sin DEB = 64.sin110
110,97
-.DCB =32,82° v answer
3)
[9]
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QUESTION/VRAAG 8
8.1
8.1.1 P=32° [opp s of cyclicquad/teenoorstZe v koordevh] j ;
A )
8.1.2 | Oy =2(32°) =64° [~ centre=2  at circum/midpts.Z = 2 omtreks/] v’ SvR
)
OR/OF
reflex O =296°  [Z centre=2 / at circum/midptsZ = 2 omtreks/] j g and R
61 = 64° [Zsaround a point/Ze om 'n punt] )
8.1.3 | OMS=180°—(32°+18°+43°)  [sum ZsA/som Ze A] js
S
-87°
_ _ (2)
814 | Rg=TMP [ext £ cyclicquad/buite £ koordevh] v R
=87°+18°-6°
=9Q° V'S
)
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8.2
8.2.1 | corres Zs/ooreenk Ze; AB||DC v R
1)
822 | E,=x [tan - chord theorem/raakl — koordst] VS VR
B, = X [£s opp = sides/Ze teenoor = sye] ’CA(‘)rR'e:’;tZS v SvR
Eg=X [alt Zs/verwiss Ze; AB || DC] v SYR
DAB =X [opp £s " /teenoor <& | OR/OF alternate/verwiss Zs/e; BC ||AD] 6)
8.23 | D=180°-x [co-int Zssuppl/ko— binneZe suppl; AD || BC] vSvR
- B, + D=180°
~.ABEDacyc quad/kdvh [converseopp £s of cyclicquad/
omgek teenoorst Ze koordevh] VR @)
OR/OF
DAB = x [opp Zs/teenoor Ze | |m] OR/OF [alt£s/verwiss Ze;BC| | AD] vSv R
E;=DAB=X
. ABEDa cyc quad/kdvh [converseext £ of cyc quad/omgek buite£ vkoordevh] | v R
15
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QUESTION/VRAAG 9

DBE/2016

9.1 ... in the alternate segment/...in die( teen)oorstaande segment v answer
1)
9.2
921 | A, =D, [tan chord theorem/raakl — koordst] VSYR
I§4 :Al + f)2 [ext £ A/buite/ A] v Sv R
=Dt P @)
9.2.2 By, =B, [vert opp Zs/regoorst Ze] V'S
D;+D,=B,  [proven/bewys]
= éz [£s in same segment/Zeindies segment] j g‘/ R
~. AGCD s cycquad/kvh [converse extZ cycquad/omgek buite£ kvh] (4)
9.2.3 f)l = Az [ £sin same segment/Ze in dies segment ] v SVR
A,=F [ Zsin same segment/Ze in dies segment ] V'S
bl = I’i
~.DC= CF [sides opp = Zs/sye teenoor = Ze] v R
(4)
[13]
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QUESTION/VRAAG 10

DBE/2016

10.1

Constr/Konstr :
Draw line BC such that MB = AK and MC = AF
Trek lyn BC sodat MB = AK en MC = AF

Proof/Bewys :

In ABMC and/en AKAF

MB = AK [constr/konstr]
M=A [given/gegee]
MC = AF [constr/konstr]
ABMC = AKAF [sZ£5s]
~.MBC=AKF or MCB=AFK [=A]

but /maar V=K orT=F [given/gegee]

~.MBC=Vor MCB=T

But these are corresponding £s/maar hulleis ooreenk Ze
=~ BC||VT [corr £s = /ooreenkZe =]

MV MT
.o W = m
but /maar MB = AK and MC = AF [constr/konstr]
.MV MT

.o R = E

[prop theorem/eweredighst; BC| | VT]

v" constr/konstr

v S/R

V'S

V'S

v S/R

vS vR

(7)
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10.2
10.2.1(a) | In AKGH and AKEF
K is common/gemeen V'S
H,=F [extZ cyclicquad/buite £ koordevh] VS VR
é3 =E [sumZs A OR ext Z cyclicquad/somZeA OR buiteZkoordevh] | naming third
. AKGH ||| AKEF [£££] angle OR £ £/
(4)
10.21(b) | EF _ KE [l As] V'S
GH KG
.-.E=E [KG =EF] V'S
GH EF
-.EF? =KE.GH (2)
10.2.1(c .
© K—G:% [prop theorem/eweredighst; MG | | EK] VS vR
KF EF
but EF = KG [given/gegee]
KG_EM V'S
KF KG
KG? =EM.KF 3)
10.2.2 KE.GH = EM.KF v
KE.GH = EM.KF
EM = 20x 4
. 16 v’ substitution
=5units
v answer
3)
[19]
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NOTE:

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

e If a candidate crossed out an attempt of a question and did not redo the question, 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.:

¢ Indien 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

¢ Indien 'n kandidaat 'n antwoord doodgetrek en nie oorgedoen het nie, sien die doodgetrekte
poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou op
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

| ———o
b I T T T T Tgl | | |
20 30 40 50 60 70 75 80
1.1 The data is skewed to the left/Die data is skeef na links. v’answ/antw
OR/OF
The data is negatively skewed/Die data is negatief skeef. v’answ/antw
1)
1.2 Range/Omvang = 80 — 20 v max. — min.
=60 v'answ/antw
)
1.3 25% of the learners failed/van die leerders het gedruip v' vansw/antw
)
14
54 = @
_ v 20
T,=41 Vv a1
v 62
20 | 28 | 36 |41 |62 | 69 | 75 | 75 | 80 v 75
v 80
(6)
[11]
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QUESTION/VRAAG 2

v
2.1 Mean/Gemiddelde = 2(15) +8(25) +...2(85) _ 3080 3080
60 60 % 3080
= 51,33 messages per day/boodskappe per dag 60
v’answ/antw
3)
2.2
OGIVE/OGIEF
70 v'grounding at
(10;0)
65 v'plotting at upper
limits
60
v'plotting.
55 cumulative f
50 v'smooth shape
“““““““"“"/ of curve
45 i
40 / v'geanker by
. $ (10 ; 0)

/ v'stip by boonste
30

I

|

I

1

: limiete
55 ! v'plot

! kumulatiewe f
20 '

I

I

I

|

I

I

v'gladde vorm

Cumulative Frequency/Kumulatiewe Frekwensie

15 van kurwe
10 (4)
5
| et
0O 10 20 30 40 50 60 70 80 90 100
Number of messages/Getal boodskappe
2.3 Number of days/Getal dae = 60 — 46 (see on graph above/sien op
grafiek hierbo) v'46
(accept 45 — 49)
= 14 days/dae v'answ/antw
(accept 11 - 15)
OR/OF 2
Number of days/Getal dae =2 + 3 + %x 18 = 14 days/dae /3:?ug§/rt§(:t
korrekte
waardes by
v'answ/antw
(2)
[9]
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QUESTION/VRAAG 3

DBE/ Feb.—Mar./Feb.—Mrt. 2016

+y PA;1)
M N ,
X
Q(0;-2)
X+3y+6=0
R
31 _1-(-2) v'subst (1; 1)
Mpq = 1-0 & (0;-2)
=3 v’answ/antw
2)
3.2
QR: y= —lx -2
3 1
1 v =_-
" mQR = —5 mQR 3
1
Mpg X Mog =3><—§ v Mpg X Mg = -1
=1
~PQLQR .. PQR=90° )
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3.3 _lx_g - x4+2 v'equating/gelyk
3 stel
Ex:4
3
X=6 v'x-value/waarde
y=-4 v'y-value/waarde
~R(6;-4) 3)
3.4 2 2 v'subst into/in
PR = /(1-6) + (1— (-4
\/( ) =) distance formula/
= /50 =52 afstandsformule
v-answ/antw in
OR/OF surd form/
wortelvorm
2)
2= (1-6)2 + (1— (-4))? v'subst into/in
=50 distance formula/
afstandsformule
~PR =50 =52 v answ/antw in
surd form/
wortelvorm
)
3.5 PR is a diameter/’n middellyn [chord subtends/kd onderspan 90°] | v'V'S
Centre of circle/Midpt v sirkel: ( 26 ,1 24j
1 1 1 1
=[3=;-1= vi13=;-1=
( 2 2) [ 2 ZJ
r= £ OR i OR 3,54 v'r-value/waarde
2
2 2
x—zj + y+§j _ 0 OR 2 OR125 vansw/antw
2 2 4 2 (6)
3.6 m of/van radius = -1
..m of/van tangent/raaklyn = 1 v'm of tang/rki
Equation of tangent/Vgl van raaklyn:
Y=Y =(X=x) y= X+cC v'subst m &
_ P(1; 1) into/in
-1=x-1 = _
y X OR/OF 1=1+c eq of line/vgl v
S Yy=X y =X |yn
v'answ/antw
i )
3.7 tan PNT = m,, = -1 v tanPNT = -1
- PNT =135° v PNT =135°
tan PMT = Mpy =3
- PMT =7157° v PMT =7157°
P =63,43° [ext £ of Albuite £'v A] v'P =63,43°
5.0 =2657° [sum of Zs in Alsom v Ze in A] Y'answ/antw -

OR/OF
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Extrapolation of RQ to S/Verlenging van RQ na S:

tan PNT = Mer =-1
~.SNR =135°

tan NSR = Mg =—73

. NSR =18,43°

0 =180° — (135° +18,43°)

=26,57°

PQ2 =12 +32 =10

PQ =410

sing=PQ_ V10 _ 1
PR 50 +f5

c.0=26,57°

QR? =62 +22 =40

QR = 2410
.. Cos0 = @ = 2
V50 5

o 0=26,57°

[sum of Zs in A/lsom v Ze in A]

OR/OF

OR/OF

OR/OF

v tanPNT = -1
v’ SNR =135°
v'tan NSR = -1
v NSR =18,43°

v answ/antw

()

v'subst into/in
distance formula/
afstandsformule
v'distance/afst PQ
v'correct trig ratio/
korrekte trig vh
v'correct trig eq/
korrekte trig vgl
v'answ/antw

(5)
v'subst into/in
distance formula/
afstandsformule
v'distance/afst PQ
v'correct trig ratio/
korrekte trig vh
v'correct trig eq/
korrekte trig vgl
v-answ/antw

()
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tan@:M
1+ mg,.mye
1
-——(-1
3 )
1
1+(—o)(-1
(=3)D
_1
2
S0 =26,57°

tangent OP goes through the origin/raakl OP gaan deur oorsprong
POM = 45°

OPM=6=P [tan-chord theorem/raakl-kdst]

tan PMT = Mpy =3

- PMT =7157°

s 0+45°=7157° [ext £ of Albuite-2v A]

o0 =2657°

v'correct formula/
korrekte formule

\/mRQ = _%
v'correct subst/
subst korrek
vtan 9= 1

2

v 0=2657°
®)

v POM = 45°
vR

v PMT = 71,57°
V'S
v @ =2657°

()
[23]

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




Mathematics/P2/Wiskunde V2

QUESTION/VRAAG 4

9 DBE/ Feb.—Mar./Feb.—Mrt. 2016

NSC/NSC — Memorandum

V
X2 +y2=20
0 s X
1
=—X+k
y 2
R
7
P
4.1 ORLTR [radius L tangent/raakl] v'SIR
Mg XMy =1
" Mo = =2 v'm of/van OR
Sy ==2X v'equation/vgl
3)
4.2 X2 +(=2x)? =20 v'subst eq of OR

x> +4x* =20
5x*-20=0
x> —4=0
(x+2)(x-2)=0
SX=2
y=-2(2)=-4
- R(2;-4)

into circle eq/
subst vgl OR in
sirkelvgl

v'st. form/st. vorm

v'x-value/waarde

v'y-value/waarde

(4)
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4.3 Subst R(2 ; —4) into the equation of/in vgl van PRS:
1 v'correct subst/
—4= 5(2) +k korrekte subst
=-5
v’
OT=5 value of k
0=1x-s vy=0
2 v'x-intercept/afsnit
x =10
.. 0S=10
Area/Oppervlakte = L O0S.OT
PP T T v'correct subst
1 into area form/
= > (10)(5) subst korrek in
= 25 sq units/vk eenh opp-formule
v’answ/antw
(6)
4.4 Xy +2 -4

0=2v" andlen 0=
V(=2 ) v'x-value/waardeV

T(0;-5) ...from/van4.3
VT =/(-2-0) + (4~ (-5)’

=+/4+81

v'y-value/waardeV

v’subst of points V
and T into
distance formula/

=+/85 subst punte V en
T in afst-form
v'answ/antw
4)
[17]
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y
P(-7;3
0\
v’ o R °f
6
S(a; b)
511 | tang=—_—o
7 v'answ/antw
1)
512 |sin(-6)=-sin@ v'reduction/
OP? — (_ \/7)2 432 reduksie
OP? =16
OP=4 vOP =4
. 3
sin (-0) = 2 v'answ/antw
@)
>13 % =c0s 20 v'trig ratio/verh
— 61— 2<in? v’expansion/
a=6( 25|n2 9) uitbreiding
:6_12[§j /sinH:E
4 4
_2a_z
4 4
3
=72 v'answ/antw
OR/OF “)
a_ cos 26
6 v'trig ratio/verh
a=6(2cos’ 6 -1) , .
, expansion/
7 uitbreiding
:12 T —6 \/7
veosh=—y
_21_ 24 4
4 4
3
=2 v'answ/antw
(4)
OR/OF
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a
o8 20 v’ trig ratio/verh
a = 6(cos” §—sin’ 6) v'expansion/
2 2 uitbreiding
-7 3
_d[=YT) (3 7
4 4 v cosl =——
4
= 6(— E) sin@ = 3
16 4
__3 v'answ/antw
4 (4)
521 4sinx.cosx _ 2(2sin X.cos X)
2sin®x-1 —(1-2sin’x)
_2sin2x v'2sin 2x
 —c0s2X v'—C0S 2X
= —2tan 2x v'answ/antw
(©)
2.2 in15° °
5) 4S|n.1§ cos15°® _ 2tan 2(15°) v — 2tan 2(15°)
2sin°15° -1
=-21tan30°
= -2 —
ke
__2 OR/OFE __2‘/§ v'answ/antw
V3 3 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 v’expansion/uitbreiding
Esinx+7cosx+2005x:0 v'special angle values/
1 3 spesiale ~~waardes
Esin X = —2C0S X — ——CO0S X
sin X = —4.¢0s X — /3 Cos X jsimpl/vereenv
sinx:cosx(—4—\/§) _ (4 \/5)
sin X = cos x(—4 —
sinx _ cosx(—4- V3)
COS X COS X
~tanx=—4-4/3 4)
6.2 tanx= —4—+/3
tan X = — (4 ++/3)
ref .= 80,10° \/80,10:
X = -80,1° or/of 99,9° ¥'99,90
v'-80,1°
@)
6.3.1 .
J v(30°; 1)
) v (-60°; 0)
f v’shape/vorm
E L
5 - ; — X
-120° 60° 0 60° 12 180 240
3
6.3.2 -.sin (x + 60°) > -2cos x .
X € (-80,10° ; 99,90°) OR/OF —80,10° < X < 99,90° v'Vcritical values/
kritiese waardes
v’notation/notasie
)
[13]
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7.1.1 | Area of/Oppervlakte van APQR = %PQ.QR.sin Q
1 .
=5 X(20 —4x)(sin 60°) vsubst into area rule/
subst in opp-reél
= 10X — 2x2 ﬁ v'subst & simpl/
2 subst en vereenv
= 53x— /3’ (2)
7.1.2 | For maximum area/Vir maksimum opp: v'(Area APQR) = 0
(Area APQR)' = 0
5J3-24/3x=0 v 543 - 24/3x
24/3x =543
"o Xinax _2 or 2% or/of 2,5 v answ/antw
3
OR/OF ®)
X = _b v'formula/e
Za\/_ ¥ subst
5v3 5 1
=————=-o0r2=-o0r25 v'answ/antw
2(-y3) 2 2 3)
OR/OF
5v3x —/3x% =0
_ @X(S —x)=0 v'x-intercepts/
- x=0 0r05 5 x-afsnitte
max = =22 22 orfof 2,5 Y subst
2 2 v'answ/antw
(©)
713 | RP? =QP? + QR? - 2.QP.QR.cOSQ v'subst into cosine
=10% + 2,52 — 2(10)(2,5) c0s 60° /rl_Jle/in cos-reél
8125 simpl/vereenv
-~ RP=9,01 v'answ/antw
(©)
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7.2

In AABC: sin g = h
AB

S AB = _h

sin g

In AABD: AB = BD and/en ADB=90°— 3 [Zs of/v A =180°]

sin23 _ sin(90° — p)

AD AB
_ ABsin2p
~ sin(90° - p)
_ h y 2sin p.cos g
sin g cos
=2h
OR/OF

In AABC: sin = —
AB

sin g
In AABD: AB =BD
AD? = AB® + AB® — 2AB.AB.c0s2/3

v'AB ito h and/en

v ADB =90°-

v'correct subst into
cosine rule/subst
korrek in cos-reél

v"AD as subject/
onderwerp

v'expansion/uitbrei

v’sin (90°- )
=cos f

v'answer ito h

(7)

v'AB ito h and/en

2 2 2
- L n L _92 L .c0s2/3 v'correct subst into
sin g sin g sin g cosine rule/subst
h 2 h 2 h 2 korrek in cos-reél
=|— | +|——| -2l —— | @-2sin?p) v'expansion/uitbrei
sin sin sin g
2 2 2
= L + L -2 L +4h? v'multiplication/
— 4h? v'simpl/vereenv
- AD=2h vanswer ito h
(7
OR/OF
Split isosceles triangle ABQ into two congruent triangles AEB
and DEB. Then AABC = ABAE (AB = AC, ABE = BAC = B,h)
.. AE=ED=BC=h
.. AD=2h )
[15]
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QUESTION/VRAAG 8

8.1
K
84
2\/3
N 1 L T
40°
1
M
811 1 K,=M,=40° [tan chord theorem/raakl-kdst] Vs VR
_ )
812 | N, =K, [£s in the same seg/Ze in dies segm] | v'S v R
K,=84° - 40° = 44°
N, = 44° ’'s
- (©)
8.1.3 T=N,=44° [alt/verw Zs/e; KT | | NM] vS v R
_ )
814 | [,=K,+T [ext £ of Albuite £V A] VR
=40° + 44°
=84° ’'s
)
8.1.5 In AKLM:
44° +84° + 40° + L, = 180° [£ssum in A/Ze som in A]
S L =120 'S
1)
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8.2
8.2 C=108° [oppZs of m/tos Ze v ||m] Vs VR
2x+40°+108°=180° [oppZs of cyc quad/tos<e v kadvh] | v'g vR
2x = 32°
x =16° v answ/antw
(%)
OR/OF
C =180° — (2x + 40°) [opp£s of cyc quad/tos~e v kdvh] s YR
180° — (2x + 40°) = 108° [oppZs of ||m/tos Ze v ||m] s YR
2x =32°
X =16° v'answ/antw
(5)
[15]
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QUESTION/VRAAG 9

BF

1\/3
C G E
9.1 ABCD isal|m [diags of quad bisect each other/ v R
hoekl v vh halveer mekaar] 1)
92 ED _FE [Prop Th/Eweredigh st; DF || BA] vsY'R
DB AF
ED_GE [Prop Th/Eweredigh st; DG || BC] s R
DB CG (4)
v
93 FE_GE [proved/bewys] S
AF CG
~AC ||FG [line divides two sides of A in prop/ v'S VR
Iyn verdeel 2 sye van A eweredig] /s
C, =F, [alt/verw Zsle; AC || FG] /s
A, =C, [alt/verw /s/e; AB || CD] ©)
Al = IA:2
9.4 A, =A, [diags of rhombus/hoekl v ruit] s
A, =F, [A, =F] V'S
.. ACGF = cyc quad/kdvh [Zs in the same seg =/ vR
Ze in dies segm =] (3)
OR/OF
C, =A, [£s opp equal sides of rhombus/ s
Ze to gelyke sye v ruit]
A, =G, [alt/verw-£sle; AC | | FG] s
L8, -6G,
. ACGF is a cyc quad/kdvh [Zs in the same seg =/ ,
Ze in dies segm =] R
(©)
[13]
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QUESTION/VRAAG 10

10.1 2 R

Q R
10.1.1 | In AADE and/en APQR:
AA\D :APQ [co_nstructmn/konstr] vall/al 3 S’s/e
A=P [given/gegee]
AE =PR [construction/konstr]
-.AADE = APQR [S«£S] v'reason/rede
— I )
1012 | ADE=0Q [As = .. corres/ooreenk Zsle =] v ADE =Q
But B= f) [given/gegee]
.. ADE=B v ADE = B
.. DE||BC [corres/ooreenk Zs/e =] v'reason/rede
(©)
10.1.3 AB AC
AD _AE [Prop Th/Eweredigh st; DE || BC] | v'S/R
But/Maar AD = PQ and/en AE = PR [construction/konstr] v'S
AB _AC
~ PQ PR (2)
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10.2
10.2.1 line from centre to midpt of chord/lyn van midpt na midpt van v'answ/antw
koord )
10.2.2 OP || VS [Midpt Theorem/Midpt-stelling] vS VR
In AROP and/en ARVS:
R=R [common/gemeen] 55
62 =V [corresp/ooreenk Zsle; OP || VS] OSR/%)If'Aé
~.AROP ||| ARVS [£,24,2] 3 angles/hoeke
(4)
OR/OF
In AROP and/en ARVS:
f>2 =VSR [corresponding Zs/ ooreenkomstige /'e] /S vR
R=R [common/gemeen] ’s
OR/OF
3 angles/hoeke
(4)
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10.2.3 In ARVS and/en ARST:
VSR =STR =90° [« in semi-circle/ £ in halfsirkel] vS VR
R is common/gemeen V'S & £4,4
V=TSR OR/OF
“ARVS|[|ARST  [£,4,/] 3 angles/hoeke
(©)
10.2.4 In ARTS and/en ASTV: v ARTS & ASTV
RTS = VTS = 90° [£ s on straight line/2e op rt lyn] VS
R =90°- TSR /S
=TSV VS (with
TSR=V justification/met
~ARTS ||| ASTV [£,2,/] motivering)
L RT_T5 VARTS ||| ASTV
ST VT
- ST2=VT.TR v'ratio/verh
(6)
[21]
TOTAL/TOTAAL.:
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NOTE:

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

e If a candidate crossed out an attempt of a question and did not redo the question, 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.

e Penalty of only 1 mark for incorrect rounding throughout the paper (Q1.2.1)

LET WEL.:

¢ Indien 'n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

¢ Indien 'n kandidaat 'n antwoord doodgetrek het en nie oorgedoen het nie, sien die doodgetrekte
poging na.

e Volgehoue akkuraatheid word in ALLE aspekte van die memorandum toegepas. Hou op
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
Fat/Vet (in g) 9 14 25 8 12 31 28 14 29 20
E”ergr{’ EJ”)erg'e 1100 | 1300 | 2100 | 300 | 1200 | 2400 | 2200 | 1400 | 2 600 | 1 600
1.1 1.1
no marks:
Scatter plot/Spreidiagram 0 -2 points
correctly
v'plotting
2800 3 -5 points
2700 correctly
2600 »
2500 // v vplotting
2400 7/ = 6 — 9points
2300 7/ correctly
2 2200 -
© 2100 /-/ v'v'v'plotting
o 2000 7 all 10 points
2 1900 7 correctly
:c_]’ 1800
<, 1700 geen punte:
g 1600 - 0 -2 punte
G 1500 // korrek
1400 » _
1300 n / v stip3-5
1200 - pte korrek
1100 ] / .
1000 / v'V'stip 6 -9
900 )4 pte korrek
/
800 7 .
vV stip al
700 10 pte korrek
600 P
500
3
o 300 =
200 122
100 v y—int
0 close to
5 10 15 20 25 30 3 | (0:150)
_ v one pt
Fat/\et (in g) close to
(25 ; 2100)
or
(20 ; 1700)
(2)
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121 | y=154,60+77,13(18)
= 1 542,94 ~ 1 500 kJ

v’ subst

v" answ rounded
off correctly/
antw korrek

afgerond
)
1.3 (8 ; 300) v_ answ/antw

1)

1.4 r =0,9520... ~ 0,95 v'v" answ/antw
)

1.5 very strong positive relationship/ v’ strong/ sterk
baie sterk positiewe verband 1)
[11]
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QUESTION/VRAAG 2

Sum of the values on
uppermost faces/ Frequency/
Som van die waardes op Frekwensie
boonste vlakke
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 = 2(0)+3(3) +4(2) +...12(2) _ 202 V202
30 30
=6,73 v_ answ/antw
2)
2.2
median/mediaan = ~8+ 116 _T+7_ V'V answiantw
2 2 (2)
2.3 SD/SA = 2,264... ~ 2,26 v'v answ/antw
2)
2.4 (6,73 -2,26; 6,73 + 2,26)
= (4,47 ; 8,99) v’lower boundary
v'upper boundary
S 4+ 4+ 8+ 3 =19 times/keer v’ answ/antw
3)
[9]
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QUESTION/VRAAG 3

ALy S
P(a
N(7 ; 1)
T/ 45° R
/ ¢
R
M
Q(=2;-3)
3.1 Mpo = tan 45° v' m = tan 45°
-1 v/ answ/antw
(2)
3.2 MN | | QP [midpt theorem/midpt-stelling] v SORR
Somyy =1 v Myy
Y=Y =m(X—X) v’ subst m and/en
Ly=1=1(x-7) N(7 ;1)
y=x-6 v’ equation/vgl
(4)
OR/OF
MN | | PQ [midpt theorem/midpt-stelling] j SORR
Smyy =1 My
Sy e v subst m and/en
L 1=17) +c N7 1
-6 =c (731)
y=x-6 v equation/vgl
~ (4)
33 MN = %PQ [midpoint theorem/midp stelling] S
oo MN = ¥ ~ 4,95 v answ/antw

(2)
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35 QN =NS [diag of ||m/hoekl van ||m]
-2+ X -3+, v method/metode
v’ x-value/waarde
2 = 2 =
7 andfen 1 v’ y-value/waarde
L Xg= 16 S Ys =5 (3)
OR/OF
QN =NS [diag of [|m/hoekl van [[m] v' method/metode
.. by inspection/deur inspeksie: v x-value/waarde
S(16; 5) v’ y-value/waarde
3)
3.6 Equation of/Vgl van PQ: y=x+c¢c
-3=-2+¢
y=x-1 ca=b+1 ...(1) v eq of/vgl van PQ

From distance formula/Van afstandsformule:
PQ = (%, )2 + (¥, — y,)?

V2 = (@~ (-2))> + (b - (-3))’

~98=(a+2)°+(0+3)?* ... (2)

Subst (1) into (2):
98=(h+1+2)°+(b+3)°

98=b%+6b+9+b*+6b+9
0=2b%+12b-80

0=b*+6b—40
~0=(b+10)(b-4)
. b=4 (sinceb>0)
Subst b =4 into (1):

sa=4+1=5
L P(5;4)
OR/OF
Equation of/Vgl van PQ: y=x+c¢c
-3=-2+¢C
y=x-1 .a=b+1 ... (1)

From distance formula/Van afstandsformule:

732 = \(a-(-2)%+ (b~ (-3))?
98=(a+2)°+(0+3)? ... (2)
Subst (1) into (2):
98=(b+1+2)?+(b+3)?
98 = 2(b + 3)?
49 = (b +3)?
+7=b+3
+7-3=Db
. b=4 (since b >0)
Subst b =4 into (1):
La=4+1=5
. P(5:4)

v subst Q & 7/2
into/in
distance formula/
afstandsformule

v’ subst eq of/vgl v.
PQ

v st form/st vorm

v" value of/waarde
van b
v" value of/waarde
van a
(6)

v eq of/vgl van PQ

v subst Q & 74/2
into/in distance
formula/
afstandsformule

v’ subst eq of/vgl v.
PQ

v simplification/
vereenvoudig

v" value of/waarde
van b
v" 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 ca=b+1 ..(1) v eq of/vgl van PQ
From distance formula/Van afstandsformule:
W2 = (- (-2) + (b~ (-3)?  subst Q & 7+/2
) ) into/in distance
98:(a+2) +(a—1+3) formula/
=2(a+2)? afstandsformule
s a+2=7 (since/aangesien a > 0) ¥ subst eq of/vgl v.
. a=5 PQ
Subst a = 4 into (1): v’ simplification/
b=5-1=4 vereenvoudig
. P(5;4) v’ value of/waarde
van a
v" value of/waarde
vanb
(6)
OR/OF
(a;b)
VvV
w2 74/2sin 45°
45°
(=2,-3) 742 cos45°
a= —2+ 74/2c0s45° =5 v
: v
b= -3+ 7+/2sin45° =4
(6)
[17]
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QUESTION/VRAAG 4

P(O; 6

v

4.1 (x=5)2 +(y—2)2 =r2 v subst (5 ; 2)
’ 2 2 into circle
(0-5)"+(6-2)" =r eq/in sirkelvgl
2
25+16=r v value of/waarde
41 =r? van r?
s (x=5)2+(y-2)%*=41 v' equation/vgl
3)
OR/OF > : v subst (5;2) &
PQ=+/(0-5)? +(6-2) (0 : 6) into dist.
- /25116 form/in afst. form
B v’ value of/waarde
' r= \/4? ) vanr
So(X=9)"+(y-2)" =41 v equation/vgl
3)
4.2 (0-5)2+(y-2)%= 41 v'x=0
25+ (y—-2)* =41
25+y? —4y+4=41
y2—4y-12=0 v’ st form/st. vorm
(y-6)(y+2)=0
y=6 or/of y=-2 v’ answ/antw
5 S(0;-2)ory=-2 (neg value)
3)
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OR/OF
(0-5)%+(y-2)*= 41
v'x=0

25+ (y-2)? =41

(y-2)* =16 v’ square form/
y—2=1+4 kwadraatvorm
y=2+4
y#6 or/of y=-2
.. S(0;-2) v" answ/antw
(neg value)
ORJ/OF 3)
Draw/Trek QT L PS HUD)
PT =TS [line from centre L to chord/
. 4 1
lyn van midpt _£ koord]
PT=y, -y, =6-2=4 TH——Q6:2
Yo~ ¥s = 4 4+
Yo =2-4=-2 S
S(0;-2)
v x=0
vV y= -2
3)
4.3 6-—2 v"subst (0 ; 6) &
Meo =05 (5; 2) into grad
4 form/in grad.
=—— formule
5 _ vm,
Mo X Myes =—1  [tan/raakl L radius] Q
5
Mapg :Z Y Mape
Sy = Sy +6 v’ equation/vgl
4 (4)
44 tan a = % vitan a= Mygg
wo =51,34° v answ/antw
2
OR/OF @)
B(4,8;0)
, _ 6
Ltana= — Vtana= 2
wo o =51,34° v’ answ/antw
(2)
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4.5 6 = BPS [tan-chord th/raakl-koordst.] V'S ‘o/ R
=90°- « [£ sum in A/Z som van A] V' 90° -«
=90°-51,34°
= 38,66° v answ/antw
(4)
OR/OF
PS=8
PQ=5Q= V41
PS? = PQ? + SQ? - 2.PQ.SQ.cosPQS v’ correct subst into
64 = 41+ 41-2.41.cosPQS cosine rule
cost)S = g i
A v PQS=77,32°
PQS=77,32°
1 - V'R
0= EPQS [ at centre = 2 x £ circumf] v" answ/antw
_ o (4)
= 38,66
4.6 v" area formula/e:

Area APQS = %PS xheight/hoogte

1
=5 (8)(5)

= 20 sq units/vk eenh
OR/OF

PQS =2 x 38,66° [«at centre = 2%/ at circum/
midptsZ=2omtreks/]

=77,32°
Area APQS = % PQ.QSsinPQS
_ %,\/ﬂ.m.sin 77,320

= 20 sq units/vk eenh

APQS
v PS=8
v 1h=5
v answ/antw

4)

v size of/grootte v
PQS
v area rule/reél:
APQS
v’ subst correctly/
subst korrek
v' answ/antw
4)
[20]
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5.1.1 |sin203° v’ reduction/
= —sin 23° reduksie
=_Jk v_ answ ito/antw
itv k
(2)
51.2 | cos?23°=1-sin223° v'identity/identiteit
1.k v cos’ 23° itolitv k
€0s23° = V1-k v’ answ/antw
3
OR/OF
x2 +(Wk)? =1
_ (k)
X=~v1-k . v X itofitv k
. V1-k
C0s23° = 1 1-k 23 v’ answ/antw
3
5.1.3 tan (—230) =- tan 23° v’ reduction/
_ sin23° reduksie
cos 23° v_ answ ito/antw
\/E K itv k
Tk Vi-k )
OR/OF
tan (-23°) = —tan 23° v’ reduction/
_ oWk [k reduksie
1ok Vi« v/ answ ito/antw
itv k
(2)
5.2 4cos x.(—sin x) v/ COSX Y'-sinx
$in(30° - X + X) v sin (o + B)
_ —4sin x.cos x
sin 30°
—45sin X.COS X 1
= — 1 v =
- 2
2
=—8sin X.cos x v double sine form
— _4(2sin X.C0S X) / dubbel sin form
= —4sin 2x v" answ/antw
(6)
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OR/OF
4cosx.(—sin x)

v cos X v'—sinx

B —4sin X.CoSs X

(sin30°cos x —cos30°sin x) cos X + (cos 30° cos x + sin 30°sin x) sin x

B V3 V3

1 . 1. .
(=c0osx———sin X)coS X + (— C0S X + —sin X) sin X
2 2 2 2

_ —2(2sin x.cos x)

1 1.
—C€0S“ X+ —=sin“ x
2 2

_ —2(2sinx.cosx)

1(cos2 X +sin? X)
2

_ —2(2sin x.cos x)
B 1

—@

A0
=-8c0s xsin x

=—4(25sin X cos X)
= —4sin 2x

v

lcoszx+lsin2x
2 2

s L
2
v" double sine form

/ dubbel sin form
v answ/antw

(6)
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5.3 cos2x—7cosx—-3=0
2c0s% X —1-7¢cosX—3=0 v expansion/
uitbreiding
2c0s% x—7c0sX—4 =0 v
(2cosx+1)(cosx—4)=0 2c0s% Xx—7cosx—4=0
1 : v’ factors/faktore
.. cosx =—=or/of cosx =4 (no solution) 1
2 v COSX=—=
- x=120° + n.360° or/of x =240°+n.360° ;neZ 2
v 120° & 240°
OR/OF v’ +n.360°
S X=#4120°+n.360° ;neZ OR/OF
V' +120°
v +n.360°
(6)
54 sin 30 =sin(20 + 6)
=sin 26 cos @ + cos 26sin & v expansion of/
) uitbreiding van
=2sin@cos@cosd + (1-2sin“ H)sin g sin(260 + 0)
= 2sin@(1-sin’ 9) +sind—2sin> @ Y expansions of sin 20
. . 3 AND cos 260
=3sin@—-4sin~ 6 9
1 1 v 1-sin“ 6
—3(2) - 4(2)3 v’ subst
(3) (3)
o4
27
23 v answ/antw
=27 )
27 24]
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QUESTION/VRAAG 6

y
1
1
g
> X
-240° -180° -120° 60° 0° 60 120° 180° 240°
=13 :
1 . . _ 1
6.1 f (x) = cos x - and/en  g(x) =sin(x + 30°) v f(x) = cos x -
Camo 1 v_ g(x) = sin(x + 30°)
-+ p =307 andfen g = ) v" value of/waarde v p
v value of/waarde v g
OR/OF (4)
sin(60°+p)=1  and/en cos0° +q:% v'sin (60° +p) =1
o _1
. p=30° .'.q:_% Veos0® +q=2
v value of/waarde v p
v value of/waarde v g
(4)
6.2 x € (-120°;0°) OR/OF -120°<x<0° v’ critical values/
kritiese waardes
v’ correct interval/
korrekte interval
)
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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.

v 60° left/links

v reflection about
x-axis/refleksie om
X-as

)

v’ reflection about
x-axis/refleksie om
X-as

v 60° left/links

()
OR/OF
The graph of g has to shift 120° to the right./Die grafiek van g v' v 120° right/regs
moet 120° na regs geskuif word. (@)
OR/OF
The graph of g has to shift 240° to the left./Die grafiek van g v’ v 240° left/links
moet met 240° na links geskuif word @)
[8]
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QUESTION/VRAAG 7

A

DBE/November 2015

7.1

CAD =180°- 26 [ £s sum of A/Ze som van A]

v’ answ/antw

1)

7.2

sin@ _ sin(180° - 26)

X+3 2X
sing _sin20
X+3 2X
sing  2sin@.cosd
X+3 2X
00 — 2xsm¢_9
2(x+3)sing
cosd@ :L
X+3
OR/OF
AD=x+3 [sides opp = Zs/sye to = Ze]

AC? = AD? + CD? - 2AD.CD.cos 6
(x+3)% = (x+3)* +(2x)* = 2(2x)(x + 3).cos &
0 =4x* —4x(x+3)cosd
4x?
4X(x+3)
X

T x+3
OR/OF A

cosd =

Draw/Trek AP L CD «+3 X+ 3

X
cos 0= ——
X+3 0

v correct subst into
sine rule/korrekte
subst in sin-reél

v'sin 260

v’ 2sin@. cos 0

v’ cos @ as subject/
as onderwerp

(4)

v AD=x+3

v’ correct subst into
cosine rule/korrekte
subst in cos-reél

v simplification/
vereenvoudiging

v cos @ as subject/
as onderwerp

(4)

v v constr/konstr
v’ v sketch shown/
toon skets

(4)
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7.3

sin 33,21°= —

AB =5sin 33,21°
=274

OR/OF
sin —="—
2
.. AB=5sin Q
2

but/maar:

(@}
(@]
7]
D)
I

=
o|°° gl alN

v cos:9:g
5

v size of/grootte v 0

v" correct ratio/
korrekte verh

v subst correctly/
korrek

v answ/antw

()

/AB:SSing

v" equation/vgl

v" simplification/
vereenvoudiging

v" value of/waarde v
.0
sin —
2

V' answ/antw

()
[10]
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QUESTION/VRAAG 8
8.1.1 twice or double /twee keer of dubbel v R
(1)
812 | O, =2A [£ at centre = 2x £ at circ/midpts.c =2xomtreks.2] | ¥ S
62 =2C [« at centre = 2%/ at circ/midpts~=2xomtreks./]
A1+(A)2 =360° [Zsinarev/Ze in omw of om 'n pt] v 'S
2A +2C = 360° VS
- A+C=180° @)
OR/OF
Let/Gestel 61 = 2X
A=x [« at centre = 2x / at circ/midpts~=2xomtreks.] V'S
C:)Z =360°—-2x [£sinarev/Ze in omw of om 'n pt] j g
C=180°-x [« at centre = 2x £ at circ/midpts=2xomtreks /]
- A+C=180° 3)
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8.2
8.2 A = éz [ext £ of cyclic quad/buite/ v kdvh] vSYR
E=180°-C, [opp £s of cyclic quad/tos.Ze v kdvh] v'SY R
.. E=180°-A
. EF || AB [co-interior £s 180°/ko-binnese 180°] YR
5
OR/OF ()
B= D, [ext £ of cyclic quad/buiteZ v kdvh] vSYR
F=180°— If)1 [opp s of cyclic quad/tosZe v kdvh]
- A vSY R
.. F=180°-B
. EF || AB [co-interior Zs 180°/ko-binneZe 180°] )
(5)
[9]
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rkle v dies pt; Ze to gelyke sye]

9.1 K3 =C [corresp Zs/ooreenk Ze ; CA| |KT] vS vR
=A3 [tan-chord th/raakl-koordst] v'S vR
=X 4)
9.2 k3 =X=A, [proved/bewys in 9.1] V'S
. AKBT iscyc quad [line (BT) subtends equal Zs/ V'R
lyn (BT) onderspan gelyke Ze] ()
OR/OF
[converse /s in same segment/
omgek Ze in dies segment]
9.3 K3 =C [proven in 9.1]
= I§2 [tan-chord th/raakl-koordst] vS VvR
= F(z [Zs in the same segm/Ze in dies segm] vSv R
~. TK bisects/halveer AKB
(4)
OR/OF
Ko =B>y [Zs in the same seg/Ze in dies segm] V'S VR
= A3 [tans from same pt; s opp equal sides/ | v 5 v R
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= R3 [proven in 9.1] @

. TK bisects/halveer AKB

9.4 A, =K, =x [proven/bewys] V'S

.. TA tangent [converse tan chord theorem OR VR @)
/ between line and chord/

omgekeerde raakl-kdst OF tussen lyn
en koord]

9.5 BSA = BKA = 2x [A,S,K & B concyclic/konsiklies] v'S (both/beide
ATB =180° - 2x [A,T,B & K concyclic/konsiklies] statements/
-, points A, S, B and T are also concyclic/punte A, S, Ben T is bewerings)

ook konsiklies [opp £s of quad = 180°/tos e van v R
vierhoek=180°] (2)

OR/OF

A, S Kand B are concyclic. A, K, B and T are concyclic. V'S
-~ A, S,Band T are concyclic. v'S

(2)
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 | v' S

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, Ken B | v S

bevat die punt T op die omtrek (bewys in 9.2).

- points A, S, B and T are also concyclic/punte A, S,Ben T is
konsiklies (@)

[14]

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




Mathematics/P2/Wiskunde/V2 23 DBE/November 2015
NSC/NSS — Memorandum

QUESTION/VRAAG 10

101 | BDC=90° [ in semi circle/Z in halfsirkel] S _
DC?=17%-8? [Th offstelling v Pythagoras] v using/gebruik
=225 Pyth korrek/
correctly
- DC=15 v_ answ/antw
(©)
10.2.1 | CF CE . .
— = line | | one side of A/lyn | | een sy van A
D - CB [line || yn||eensy ] v SR
CF 1 OR/OF ACEF ||| ACBD
ST I v subst correctly/
) _ korrek
- CF=375 v answ/antw
i (3)
10.2.2 | BDC =90° [ in semi circle/£ in halfsirkel]
EFC = BDC [corresp Zs/ooreenk Ze; EF| |BD] v SIR
ABC =90° [tan L diameter/raakl L middellyn] vSv R
In ABAC and/en A FEC:
ABC = EFC [proven/bewys]
Cc=C [common/gemeen] V'S
. ABAC|||AFEC [£«£/] YR
(%)
OR/OF
BDC =90° [£ in semi circle/ £ in halfsirkel]
EFC = BDC [corresp s/ooreenk Ze; EF||BD] v SIR
ABC = 90° [tan L diameter/raakl L middellyn] v SY R
In ABAC and/en A FEC:
ABC =EFC [proven/bewys]
C=C [common/gemeen] v'S
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BAC = FEC [£ sum in A/Z som van A] v'S

.. ABAC|||A FEC ®)
10.23 |EC= 1><17 = 4,25 v’ length of/lengte v

4 EC

AC BC

— = ABAC ||| A FEC

EC FC [ 11 ] v'S

AC 17

425 3,75 v~ subst correctly/

-.AC =19,27 or/of 19i
15

OR/OF

~ CF BC
cos C=—=—
CE AC

L 375 17
" 425 AC

- AC = 19,27 or/of 19i
15

OR/OF

ABCA ||| ADBC

CB?>=CD.AC
2
ac.BC”
DC

_1r?
15
4
=19,27 or/of 19—
15

OR/OF
C=ABD
% = tanAI:%D

[tan-chord theorem/rkl-kdstelling]

— tanC
8

15
~AD=%
15

. AC = 19,27 or/of 19i
15

korrek
v answ/antw

(4)

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

(4)

v S OR Pyth th
v’ correct ratio

v" subst

v answ/antw

(4)

V'S

v’ correct ratio

v" subst

v 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 ]

c.radius = 1><19,27 = 9,63 or/of 9E or/of iAC
2 30 2

v SIR

v answ/antw

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

v answ/antw

)

Q
1121 KP _15 _,. PM _2_,. KM _25 _, a4
RN 0,75 NM 1 RM  1.25 all 3 statements/
KP PM KM

"RN NM RM

. AKPM ||| ARNM

OR/OF
RN _075_1 NM_1. RM_125_1
KP 15 2 PM 2 KM 25 2

. RN _NM _RM
"KP PM KM
.. AKPM ||| ARNM

OR/OF

In AMNR:
1,25%2=12+0,75°= 1,5625

. MNR =90° [converse Pyth theorem]
In APKM:
252=15%+2%=6,25
- P=90°

cos PKM =

[converse Pyth theorem]

and cos R=27°_3
1,25 5

1,
2,
.. PKM=R
In AKPM and ARNM

PKM=R  [proved]

P=MNR  [proved]

. AKPM|||ARNM [£;2;£ OR 3" /]

ol

o1l w

ol

[Sides of A in prop/sye v A eweredig]

[Sides of A in prop/sye v A eweredig]

al 3 bewerings

©)

vV

all 3 statements/
al 3 bewerings

©)

v PKM =R

v[£:2,£0R 3" /]
(©)
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11.2.2 PKM =R [AKPM ||| ARNM] | V'S
~. P is common/gemeen
- ARPQ ||| AKPM [££/] v ARPQ|||AKPM
RP_RQ [ARPQ ||| AKPM] | V'S
KP KM
. 325 _RQ v" subst correctly/
15 25 korrek
2,5%3,25 5 VRQ=5>
L RQ=—"—"—=5420r5—
Q , o 12
.. NQ=5,42-0,75=4,67 or 4g v NQ = answ/antw
3 (6)
OR/OF
RNM =P [AKPM ||| ARNM] | V'S
. R is common/gemeen
.. ARNM | | | ARPQ [ZZZ] v  ARNM | | | ARPQ
RP_RQ [ARNM ||| ARPQ] | V'S
RN RM
) 325 _RQ v’ subst correctly/
0,75 1,25 korrek
5 5
~RQ=5420r5— vRQ=5—
Q 12 Q 12
) _ _ 2
.. NQ=542-0,75=4,67 or 4§ v NQ = answ/antw
OR/OF (6)
In AMNR: v
1,252=12+0,75%= 1,5625 S
. MNR =90° [converse Pyth theorem]
In APKM:
2,52=1,5%+2%=6,25
- P=90° [converse Pyth theorem]
In AMNR and AQPR
ZR is common
MNR = P =90°
—_—=— ARNM ||| ARP v
BN - RM [ ||| ARPQ] | v'S
. 325 _RQ v subst correctly/
0,75 1,25 korrek
5 5
~RQ=5420r5— vRQ=5—
Q 12 Q 12
v =
. NQ=542-075=4,67 or42 NQ = answ/antw
3 (6)
[10]
TOTAL/TOTAAL: 149
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NOTE:

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

e If acandidate has crossed out an attempt of a question and not redone the question, mark the
crossed out version.

e Consistent accuracy applies in ALL aspects of the marking memorandum.

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

NOTA:

e As'nkandidaat 'n vraag TWEEKEER beantwoord, merk slegs die EERSTE poging.

e As'nkandidaat 'n poging om die vraag te beantwoord, doodgetrek het en nie dit oorgedoen
het nie, merk die doodgetrekte poging.

e Volgehoue akkuraatheid word in ALLE aspekte van die nasienmemorandum toegepas.

e Aanvaarding van antwoorde/waardes om 'n probleem op te los, is ONaanvaarbaar.

QUESTION/VRAAG 1

1.1 %= 3310 3310

21 Answer only: Full marks 21
=157,62 slegs antw: volpunte v'157,62

(2)

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

v 1425

v 173

v 151

(4)

1.3

° L e v"box/mond

v whiskers/
131 1425 151 173 189 snor

120 130 140 150 160 170 180 190 200

@)

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

)

1.5 o =17,27 v'vanswer/
antwoord

2)

16.1 | x=157,62+p v answer
1)

162 | o0 =17,27 v" answer/

antwoord
1)
[13]
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QUESTION/VRAAG 2

DBE/Feb.—Mrt. 2015

2.1 As the temperature increases, the sales of ice-creams increase/Soos | v* reason/rede
die temperatuur styg, neem die verkope toe. @)
OR/OF
As the temperature decreases, the sales of ice-creams decrease/Soos | v reason/rede
die temperatuur daal, neem die verkope af. (1)
2.2 The liveable temperature cannot keep on increasing/Die leefbare v’ reason/rede
temperatuur kan nie aanhou styg nie. (1)
2.3 a=-460,35 v'v' -460,35
b =30,09 v' 30,09
¥ = 30,09x — 460,35 OR/OF y = —460,35 + 30,09x v’ equation/vgl
Answer only: Full marks (4)
slegs antw: volpunte
2.4 r =0,96 v 0,96
1)
2.5 There is a very strong positive relationship (correlation)/Daar is 'n v’ very strong/baie
baie sterk positiewe verband (korrelasie). sterk
(1)
[8]
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QUESTION/VRAAG 3

1y
P(5; 13)
S(7,5,8)
Q(-1;5)
0 o
B X
R
PO = )2 VY v" use of distance
31 Q \/(XZ %)+ (Y, = %) formula/gebruik
= J(5+1)? + (13-5)? afstandformule
10 v’ correct subst into
form/korrekte subst
in formule
v 10
3)
3.2 y, -V
My = Xz _Xl
S ) v correct subst into
_ 13-5 Answer only: Full marks gradient formula/
5—(-1) slegs antw: volpunte korrekte subst in
8 4 gradiéntformule
5 3 v’ gradient/gradiént
)

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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3.3 Equation of line RS/Vgl van lyn RS:
Mgs = Mpg =% (= gradients, | | lines/=gradiénte, | | lyne ) v My =%
y=mx+c y—y, =m(x—x) v’ subst of S(7,5 ; 8)
4(15 4 15 and m into eq /subst
825[?}“‘3 y—8=—(x——} van S(7,5;8)enm
3 2 in vgl
c=-2 OR/OFE 4 v value of ¢ /waarde
_4 y=§X—2 van c or/of
y=3 st form/st vorm
- 4X—3y—6=0 S 4x-3y-6=0 v’ equation/vgl
(4)
34 B is the x-intercept of/is die x-afsnit van y =§x -2
Ozgx—Z 4x-3(0)-6=0 Vy=0
4X—6=0
4x—-6=0 OR/OF 3
X=—
2 2
(2)
35 tan oz:i v tan oz:ﬂ
3 3
o =53,13° = OBR (vert opp Zs/regoorst &) v/ 53,13°
ORB =180°— (90° +53,13°) (s of A/<e van A)
=36,87° v 36,87°
3)
36 | BS=y(—%)"+(¥,~ )’

15 3Y ,
=J(TE) 60

=10
PQ|IBS and/en PQ=BS
PQBS = parallelogram (1 pair opp sides = and ||/1 pr tos sye =en ||)

OR/OF
midpoint of/midpt van QS: (‘1;7'5 5_;23) _ (13 %}

midpoint of/midpt van PB: 5+15.13+0) 1—5
2 2 4 2

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

OR/OF

v correct subst into
form/korrekte subst
in formule

v BS=10

v BS =PQ

v reason/rede

v (EE)
4’2

v’ reason/rede

(4)

Copyright reserved/Kopiereg voorbehou
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o _ 50 _ 5 __
@ _1-15 -25
13-8 5
mPS = = —
5-75 2,5
mQB = Mpg
QB||PS

PQ || BS

OR/OF
BS = /(% —X)? + (¥, — Vi)’

JGE—§)+@—QZ - PQ=BS

2 2
~10

QB =/(x, = %,)* + (¥, - Y1)
=J@L¢QKM&QV=JQQPMQZ=%§oﬁﬁ9

PS=\K5—Z®2+O3—&2=JQ5Y+(®2:j%§:m559

QB =PS

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

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

v Mog

v Mpg

v QBJIPS

v’ reason/rede

(4)

v correct subst into
form/korrekte subst
in formule

v PQ=10

v QB=PS

v’ reason/rede

4)
[18]
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QUESTION/VRAAG 4

M(2; 4)

» X
0]
411 | Radius= /(2 +1)? + (4—2)? V2 +1)? +(4-2)
r= 413 or/of /13
Equation of circle/vgl van sirkel: v (x=2)*+(y—4)?
(x=2)* +(y—4)* =13 V13
3)
OR/OF
(x=2)" +(y-4)°=r* Y (x=2)"+(y—4)°
(-1-2)* +(2-4)* =r? v (-1-2)* +(2-4)?
r’=13 ’13
S(x=2)2+(y-4)?%*=13
(x-2)° +(y-4) 3
4.1.2 At/by D:
—1+xD:2 2+yD:4
2 2
-1+x, =4 and/en 2+Yy, =8
Xp =5 yp =6 v’ x — value/waarde
D(5; 6) vy - value/waarde
(2)
OR/OF
v x - value/waarde
By inspection/deur inspeksie: D(5 ; 6) vy - value/waarde
(2)

Copyright reserved/Kopiereg voorbehou
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413 [ _4-2 2 4-2_2
MCT 241 3 MO 241 3
Mag XMy =-1 (Tangent L radius/raaklyn . radius) v Mpg XMy, =-1
Myg = —E m,. = _E
AB 2 AB 2
y—y, =m(x—x,) y=mx+cC
y—2:—g(x+l) 2=—%(—1)+c v'substmand (-1;2)
into eq /subst m en
y__Ex+l y:_éx+l (-1;2)invgl
2 2 2 2 v’ eq in standard form/
vgl in st vorm
()
4.1.4 At/by E:
(0-2)% +(y-4)? =13 v'x=0

(y-4)°=9
y—4=43
y=7o0ry=1
EQ;7)

At/by E:
(0-2)° +(y—4)* =13
4+y?-8y+16=13

v simplification/
vereenvoudiging

vy - values/waardes
vV E@O;7)
(4)

v'x=0

v simplification/

2 a—
y©-8y+7=0 vereenvoudiging
(y-7(y-1)=0 . ves/waard
y=7o0r y=1 g )é(—ovfal?u)es waardes
EQ;7) ’ @
415 —
Mgy = iz 3:1'
2 1
_4-7
2-0
3 3
Y LY )
M. =_3
AB 2
~EM||AB (Mgy =Myg) v’ reason/rede 2

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 9

NSC/NSS — Memorandum

DBE/Feb.—Mrt. 2015

4.2

The centres of the circles are / Die middelpunte van die sirkels is
P(-2;4)and/en Q(5;-1)

QP? =(-2-5)* +(4-(-1)’
QP = /74 ~ 8,60 units
ry +r =5+3

=8

g+ < QP
.. The two circles do not intersect/Die twee sirkels sny nie

v both centres/albei
Midpte
v QP
v correct subst into
form/korrekte subst
in formule
v" distance between
2 centres/afstand
tussen 2 midpte

vvor, +1, < QP

(6)
[22]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief




Mathematics P2/Wiskunde V2 10

NSC/NSS — Memorandum

QUESTION/VRAAG 5

DBE/Feb.—Mrt. 2015

5.1 X2 + y?
=(3 sin #)? + (3 cos H)?
=9sin2 § + 9 cos? v" simpl/vereenv
=9(sin2 6 + cos? 6) v CFIGF =9
=9(1)
=9 V' answer/antw
3)
5.2 sin(540° — x).sin(—x) — cos(180° — x).sin(90° + x) v’ sin(540° — x) =sin x
sin(180° — x).sin(—x) — c0s(180° — x).sin(90° + Xx) v sin(—x) = —sin x
= (sin x)(—sin x) — (—cos x)(cos x) v' cos(180° - x) = —
= —sin® x + cos® x COS X
= C0S 2X v’ sin(90° + x) = COS X
v’ —sin? x + cos® x
v’ C0S 2x
(6)
ing =T v sing =L
sina oT oT
_ P
X2+ p?
P __ b
2 2 2
\/x +p2 \/1+p v sl
X" =
X=-1
©)
OR/OF
(P lies in 3™ quadrant)
X2+y2:r2 \/Xz+y2:r2
2
X2+ p2= («/1+ 2)
P P v’ subst
x>+ p>=1+p°
X2 :1 v X2 :1
X =_1 (P lies in 3" quadrant)
3)
5.3.2 cos (180° + )
= —COS« v —CoS a
| 1
V1+p?
1
V1+p? v answer/antw
(2)
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5.3.3

COS 2a
=cos’a—sin‘a

2 2
I e S e
_[w/1+ sz [«/1+ pz}
1 p
T14p? 1+ p?
_1-p

1+p

2

OR/OF

CoS2c
=1-2sin’«

2
—1-9 P
1+ p?

OR/OF

_2-1-p?
i
_1-p
1+ p°

v expansion/
uitbreiding

v’V squaring each
term/kwadreer
elke term

3)

v expansion/
uitbreiding

v’'squaring/kwadrering

v/ writing as single
fraction/skryf as
enkelterm

3)

v expansion/
uitbreiding

v’squaring/kwadrering

v/ writing as single
fraction/skryf as
enkelterm

3)

Copyright reserved/Kopiereg voorbehou
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54.1 The identity is undefined for/die identiteit is ongedefinieerd as: | v x=0°
2sin®x = 0 v X =90°
s.osinx=0: x=0°;180° v x=180°
or/of
tan X =c0: x=90° (3)
sox=0°; 90°;180°
542 | LHS/LK = 2fnX—sin2x
2sin” x _
: sin X
Z(Smx)—ZSin X COS X /cosx
COS X .
= — v’ 2sinX.cosx
2sin“ x
_ 2sin x — 2sin xcos® x y 1 v’ simplify numerator/
COS X 2sin’ x vereenv teller
; _ 2
_ 2sinx(1-cos” x) X _12 v’ factorising/fakt
cos X 2sin” x
_ 2sin X(SiI‘IZX)>< 1 v 1 -cos? X = sin® x
COS X 2sin? x
sin x v" simplify to/vereenv
- COS X na sin X
=tan x COS X
= RHS/RK
OR/OF (6)
LHS/LK = 2tan x_—zsm 2X
2sin“ x
sin x . .
Z(J—Zsmxcosx v sinx
__\cosX _  Sosx oS X
2sin® x COS X v’ 2sinX.cosx
_ 2sinx — 2sin xcos’ X
" 2sin? xcos X v’ simpl/vereenv
_ 2sinx(1—cos® x)
~ 2sin2 xcos X v’ factorising/fakt
2sin x.sin? x
= v'1-cos? x = sin® x
2sin° X cos X
_sihx v simplify to /vereenv
COS X Sin X
_ na
_ tF?%/RK cosX
- (6)
[26]
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6.1.1 In ATAK:

& —sinKTA
KT
AK = KT.sin x

=2sin x

sin KTA _sin KAT

AK KT

sin90°  sin X
2 AK
AK = 2sin x

v’ correct trig ratio/
korrekte trigverh.

vanswer/antw

()

v’ correct subst into
sine rule/korrekte
subst in sin-reél

vanswer/antw

)

Copyright reserved/Kopiereg voorbehou
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6.1.2 In AAKF:

KF  AK
SINKAF  sinAFK
KF AK

sin(90° + x) " sin2x
_ AK:sin(90° + x)

KF -
sin 2x
_ 2sin X.Cos X
~ 2sin X.cos X
=1
In AAKF:
KF  AK
SINKAF  SinAFK
KF _ AK
sin(90° + x) ~ sin2x
KF — AK.sir](90° + X)
sin 2x
_ AT.tan x.cos x
~ 2sinX.cos X
ZCOSX.ﬂ.cosx
COS X
~ 2sinX.cosX

=1

OR/OF

AT
COSX =——
2

S AT =2cosx

v’ using sine rule/
gebruik sin-reél

v correct subst into
sine rule/korrekte
subst in sin-reél

v sin(90° +x) = cos X

v’ 2sinX.cosx
vl

()

v’ using sine rule/
gebruik sin-reél
v correct subst into
sine rule/korrekte

subst in sin-reél

v sin(90° +x) = cos x
v’ 2sinX.cosx

vl

()

Copyright reserved/Kopiereg voorbehou
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6.2
X
10
Il
B 15 L C
6.2.1 In ABOC:
BC2=B02+ C0O2-2.BO. CO .cos x v’ using cosine rule/
152 =10% + 102 - 2(10)(10). cos x gebruik cos-reél
200 cos x =-25 v'correct subst/
cos x=-0,125 korrekte subst
x =180°-82,82° v cos x=-0,125
=9718 v'97,18°
OR/OF ()
Draw a line OD_L BC:
BD =DC (line from centre L on chord)
AOBD = AOCD (900, h, S) v S/R
sin X = 1® v'correct ratio/
2 10 korrekte verh
X~ 4859° v" value of/waarde
2 X
van —
2
X =97,18° v/ 97,18°

(4)
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622 | BAC=4859° ( atcentre=2x/at circ/.~ by midpt=2x_omt) | ¥ S
ABC = BAC = 48,59° (£'s opp equal sides/ <& teenoor = sye) 'S
. ACB =82,82° (sum of Zs of A/som van <& van A) v'82,82° @)
OR/OF
ACB = 1A(A)B ( Latcentre=2x Zatcircle)
2 (< by midpt=2x_~omt) V'S
_ 113600 2(9718%)]
2 /'S
=82,82°
v'82,82°
ORJ/OF ©)
OCB = %(1800 —9718°) (Z's opp equal sides; sum of Zs of A)
= sye: V'S
= 41 41° (e teenoor = sye; som van & van A)
ACB = 2(41,41°) /S
=82,82 /82.82°
(©)
6.2.3 Area/Opperviakte AABC
= %(BC)(AC)sin ACB
1 . .
=5 (15)(15)(sin 82,82°) v'correct subst into
area rule/korrekte
subst in opp-reél
=111,62 cm?® v/ 111,62 cm?®
(@)
[16]
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7.1 MB =10cm v answer/antw
1)
7.2 line from centre to midpoint of chord is perpendicular to chord/lyn | v answer/antw
vanaf midpt na midpt van koord is loodreg op koord 1)
OR/OF
line from centre bisects chord/lyn vanaf midpt halveer koord v answer/antw
1)
7.3 MP 5 , X+OP 5
oM 2 x 2
x+OP _5
X 2 v op=>X
2+ 20P =5x 2 o)
op - 3
2
, OP 3
OR/OF oM 2
3X
o _3 CoP=g
oM 2 @)
op=
2

Copyright reserved/Kopiereg voorbehou
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1.4 OM? + MB? = OB?
3y ) v’ subst into/subst
x* +10% = [7) Pythagoras
4x* + 400 = 9x° V' 4x% +400 = 9x?
5x° = 400
x* =80

x =894 or 445 or ~/80 v answer/antw -
[7]
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QUESTION/VRAAG 8

C

811 1 p_ % O, =55° (Z at centre=2x /at circ/. by midpt=2x_by omt) | v'S vR
)
8.1.2 ~ 1a _ . o
A ==0, =55° (£ at centre=2xZat circ/ < by midpt=2x_by omt) | v'S vR
? @)
OR/OF
A =D =55 (Zs in same segment/_~¢ in dieselfde segment) vSvR
- (2)
813 | B,=D=55° (alternate /s/verwiss—e; AB || DC) vSvYR
éz = I§1 +A (ext/ ofA = sum of opp.£*/buite~ vA=som v tos€) | VR
=55° + 55°
E, =110° v’ answer/antw
— (4)
8.2 E, =0, =110° (proven in/bewys in 8.1.3) V'S
BEOC is a cyclic quadrilateral ~ (equal £s subtended by line/ vR
gelyke <& onderspan deur lyn) (2)
[10]
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QUESTION/VRAAG 9

9.1 the interior opposite angle/die teenoorstaande binnehoek. v answer/antw
(1)
9.2
C
S
Vv
P T R

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

L +V, = 90° Z in semi-circle/<in halfsirkel v SYR
S . Tangent L diameter/radius/raaklyn _£ v
T, =90°-x middellyn/radius R
e Sum of the angles of triangle/Som van die /s
=X hoeke van 'n driehoek
- S=x Z's same segment/.<¢ in dieselfde segment | v' R
VTR =§

)
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9.3
P
\
\
\
P _— _h“'“*-h__x \
. - x\\ \
S N\
/ N\
/ AN
vV T 'n 21 /\\R
AN 1/ \ 2 30° \// \
\\\ ll.' ||I|I P P 4 \“\___..
\ ( /// d \
\\\ .l |'||| e / 50 I \
\\\ l'.l —T /// | \
L \ \ ) / A
O\ e / y \
\\\\ . |II //// / ! \
\\\\4 ||I 3 /// / / Y
2 /[ Q
WS — )
\\ T ____;__,-2-' ) S
-
. /
N
\\\J.-
Z
9.3.1 Equal chords subtend equal ~s/Gelyke koorde onderspan gelyke ¢ | v R
(1)
932 | w, =30° (tan chord theorem/rkl-koordst) v’ answer/antw
W - 30° v’ reason/rede
1T v answer/antw
- (©)
9.3.3() | R, =W, =50° (tan chord theorem/rkI-koordst) v SYR
§2 = Iis + \/AV2 (ext£ of A/buite £'v A)
~§, =80° V'S
©)
OR/OF
fzz = fzs =30° (= chords subtend =/s /= kde onderspan=_¢) v SvR
R, =W, =50° (tan chord theorem/rkl-koordst)
S, =80° 'S
(©)
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9.3.3(b) | T, =5, =80° (ext £ of cyclic quad/buite~van koordevh) v SYR
V+W, =T, (ext£ of A/buite<van A) V'S
.V =50° V'S
| (4)
9.34 In ARVW and/en ARWS: v" using the
correct As/
gebruik
korrekte Ae
R,=R,=30° (proven/bewys in 9.3.1) V'S
V= \/AV2 =50° (proven/bewys in 9.3.3) v'S
VWR =5, (3rd Zin A) /R
~ARVW [[| ARWS (££2) (3rd Zin A) or
(£L£2)
SWR_RS (ARVW ||| ARWS) V'S
RV WR
.. WR?=RV.RS (5)
[22]
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-
N
1
1
R P M
10.1.1 | corresponding £s/ooreenkomstige<€; PN | | RT v’ answer/antw
(1)
1012 |/ /; 4 ORIOF /: / v" answer/antw
1)
10.2 PM PN
— = APNM ||| ARTM
RM - RT ( Il ) V'S
_ PN L,
3PN S
_1
8 )
10.3 PM 1 RP 2
RM 3 RM 3 v Use of Pyth. for
RN? and PN?
RN2 - PN2 = (RM2 + NM?) — (PM2 + NM2)  (Pyth) v/ RM = 3Rrp
= RM2 - PM2 2
2 2 1
= ERP) —(ERPJ v PM:ERP
2 2
9 1 v 2rp? & Lrp?
= —RP? - —RP? 4 4
4 4 @)
= 2RP?

OR/OF
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RNZ— PN? = (RMZ + NM?) — (PMZ + NM?) _ (Pyth)
= RM? - PM?
= (3PM)? — PM?
= 8PM?
= 2(2PM)?
= 2RP?

OR/OF

RN? - PN? = (RM? + NM?) — (PM? + NM?)  (Pyth)
= RM? - PM?

(RP + PM)? — PM?

RP2 + 2RP.PM + PM? — PM?

v" Use of Pyth. for
RN?and PN?
v'RM =RP + PM
v (3PM)? — PM?
v RP = 2PM
4)

v" Use of Pyth. for
RN? and PN?
vRM =RP + PM

v expansion/

— RP?+ 2RP. ERP UItbrelc:ing
2 v PM ==RP
= 2RP? 2
(4)
[8]
TOTAL/TOTAAL: 150

Copyright reserved/Kopiereg voorbehou




NATIONAL
SENIOR CERTIFICATE

GRADE/GRAAD 12

MATHEMATICS P2/WISKUNDE V2

NOVEMBER 2014

MEMORANDUM

MARKS/PUNTE: 150

This memorandum consists of 23 pages.
Hierdie memorandum bestaan uit 23 bladsye.

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief
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NSC/NSS — Memorandum

NOTE:

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

DBE/November 2014

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

R O v 816
12 12
v’ 68
(2)
1.2 c=18,42 v" answer/antw
1)
1.3 (68 — 18,42 ; 68 + 18,42) = (49,58 ; 86,42) vV interval
.. 6 candidates had a mark within one standard deviation of the v" answer/antw
mean/6 kandidate het 'n punt binne een standaardafwyking vanaf (3)
die gemiddelde.
1.4 a=22,828...=22,83 v" value of a/
waarde van a
b =0,66429... = 0,66 v" value of b/
waarde van b
. y=0,66x+2283 OR/OF y=2283+0,66x v equation/vgl
3)
1.5 y =0,66x + 22,83
y =0,66(60) + 22,83 v subs of 60 into
62,43..% ~ 62% equation
v" answer/antw
OR/OF 2)
62,69% ~ 63% v'v" answer/antw
(2)
1.6 (82 ; 62) v answer/antw
1)
[12]
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QUESTION/VRAAG 2

2.1 50<x<60 OR/OF 50< x<60 OR/OF v" answer/antw
between 50 and 60/tussen 50 en 60
1)
2.2.1 Class Frequency Cumulative frequency
Klas Frekwensie Kumulatiewe frekwensie
20 <x<30 1 1
30 <x<40 7 8 V'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 V55
(2)
2.2.2
60 v’ grounding at
(20 ; 0)/ anker
by (20 ; 0)
/‘ v plotting at
50 upper limits/
plot by boonste
S SESEREE RN R A RERRRREEEED limiete
40 ! v" smooth shape
| of curve/gladde
| kurwe
=~ O
82 30 |
o 9 I
2
o2 I
g% |
5 5
ZE !
0¥ y
I
I
0
0 10 20 30 40 50 60 70 80 90 100
Speed in km per hour/
Spoed in km per uur 3
2.3 55-44 (accept/aanvaar 43 — 45) v 44
~ 11 motorists/motoriste v 11
(accept/aanvaar 10 — 12 motorists/motoriste) (2)
[8]
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QUESTION/VRAAG 3

Za

M(5 ; 4)

DBE/November 2014

\

3.1 r=MN=5

v" answer/antw

1)

32 | (x-5)2+(y-47 =25

v’equation/vgl

(1)

3.3 A(x; 0)
(x—5)*+(0-4)*=25

(x—5)*+(0-4)*=25
x> - 10x + 25 + 16 = 25

(x—5)*+ 16 = 25

v’ substitute into eqg/
vervang in vgl
y=0

x*—10x + 16 =0 OR/OF (x-5)*=9 v standard form/
x-8)(x-2)=0 (x-5)==x3 standaardvorm or
~x=8orlofx =2 ~x=8orlofx =2 perfect square
- A2 0) - A2 0) form/kwadr vorm
v answer/antw
3
34.1 4-0 v subst M and B
Mws =t g into form/vervang
4 M and B in form
=—— 4
3 N
mMB 3

)
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342 | mygxmy, =-1 (tangent L radius/ rkl £ radius) v
m 3 My X Mpg = -1
" 4 \/ mPB _E
4
y:§x+c OR/OF y—ylzg(x—xl)
4 4
3 3
0=—=(8)+c -0==(x-8
2 (8) y 1 (x-8)
y= E X—06 y = EX -6
4 4 v equation/vgl
(©)
3.5 Yk=Ym tr=4+5 )
y=9 v equation/vgl
)
3.6 At/By L.:
3
ZX - 6 = 9 ‘/ e_quatling I
o4 simultaneously
3x—24=36 v" simplification
3x =60
x =20
- L(20;9) (2)
3.7 L(20;9)
5 5 5 3 v correct subst
ML = \/(Xz —%)" +(y2-y1)® OR/OF ML= \/(Xz =%)"+(Y2 - Y1) into distance
formula/
= \/(20 ~5)%+(9-4) =\(15)° + (5)° korrekte subst
B N2 in afstand-
=+/225+ 25 =4(5)°(9+1) formule
=250 or/of 5410 =250 or/of 5410 v answer in surd
form/antw in
wortelvorm
A )
3.8 MK L KL OR/OF MKL =90° (radius L tangent/radius _£ rkl) V'S
-.ML is a diameter as it subtends a right angle/ML is middellyn 7 val
— value
r= ML = 250 = 125 or 7,91 of/waarde
2 2 van r
Centre of circle = midpoint of ML/Midpt van sirkel = midpt v ML
x:5+20:§:12,5 y:4+9:5:6,5 v x=125
2 2 2 2 v y=6,5
Centre/midpt: (12,5 ; 6,5)
Equation of the circle KLM /Vgl van sirkel KLM: v answer in
correct

250 125

2 2
x-125)“ +(y-65)° = =625
( )" +(y=65)" == ==

OR/OF

form/ antw in
korrekte vorm

()
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MK L KL OR/OF MKL =90° (radius L tangent/radius £ rkl) V'S
-.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+20_25_ ¢ y=4—+9:E=6,5 v x=125
2 2 2 2 v V_65
Centre/midpt: (12,5 ; 6,5) y=>5
Equation of the circle KLM /Vgl van sirkel KLM:
(x—12,5)% +(y-6,5)° = r? v value
subst (5;4): (5-12,5)* +(4-6,5)° =r? of/waarde
62,5=r van r’
(x-12,5)% +(y—6,5)% = 250 125 62,5 v answer in
2 correct

OR/OF

By symmetry about LM/deur simmetrie om LM:

MK L KL OR/OF MKL =90° (radius L tangent/radius £ rkl)
-.ML is a diameter as it subtends a right angle/ML is middellyn
ML is a diameter /ML is 'n middellyn

ML /250 (125
2 2 V2
Centre of circle = midpoint of ML/Midpt van sirkel = midpt v ML
5+20 25_125 y = 4+9_13_65
2 2 2 2
Centre/midpt: (12,5 ; 6,5)
Equation of the circle KLM /Vgl van sirkel KLM:
250 125

x—12,5 6,5 ===625
( )2 +(y—65)° = =5

or /of 7,91

form/antw in
korrekte vorm

()

V'S

v’ value
of/waarde
vanr

v x=125
v y:6,5

v_answer in
correct
form/antw in
korrekte vorm
®)
[21]
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QUESTION/VRAAG 4

DBE/November 2014

D /%M
4.1 y=0: 3x+8=0 v y-value/waarde
_ 8
X=-3 v x-value/waarde
E(— 23;oj OR/OF E(—g;o] 2)
3 3
4.2 tan DEO = mpg =3 v tan DEO=3
DIAEO =71,565...=71,57° v 71,565...°
DAE =71,565...°c—45°
_ 26.57° v 26,57°
3)
4.3 M, = tan 26,57° v’ m,g =1tan26,57°
1 1
= E v Mg =7
-1 OR/OF -1
y= X+ y-y1= S X=x1) v subst of m and
1 1 (1; 5)into formula/
525(1)“3 y—5:§(X—1) substmen (1;5)in
" 1 1 9 formule
y= =x+4= y = =X+ = v equation/vgl
2 2 2 2 (4)
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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
-bx=7
x:—lE
5
2

4
=32
y 5
2

D(—1g ; 3—=)

[N

OR/OF

X=2y-9
y=3(2y-9)+8
y=6y—-27+8

4

L y=3=

Y 5

4
x=2(3-)-9
(5)

x:—lg
5
2

o~

OR/OF
3X+8= lx+41
2 2

6x+16=x+9
bx=-7
X:_l_
5
2

4
-32
y 5

~D(-12 3
5

(SRS

)

OR/OF

OR/OF

2
. y=3(-1=)+8 OR/OF = (-15)+4=
y=3( 5) y 2( 5)+

~y=3(-17)+8 ORIOF —1%—2y+9:0

4
=32
y 5

3i:3x+8
5

x=-1—

5

1 1

2

:3—
Y 5

v’ subst/vervang

v" x-value/waarde
v’ subst/vervang

v y-value/waarde

(4)

v’ subst/vervang

vy value/waarde

v’ subst/vervang

v’ x-value/waarde

(4)

v equating/gelyk stel

v’ x value/waarde

v’ subst/vervang

v y-value/waarde

(4)
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X-2y=-9 ... 1)
—6x+2y=16 ...... (2)
(1) +(2):

—5X =7
x:—lE
5
2
S-l==-2y=-9
5 y
4
=3-
Y 5
2 . 4
o D(-1=; 3=
( c 5)
OR/OF
y=3x+8 .......... @)

By =3x+27 ....... (2)
1) -(@):

-5y = -19
4
Soy=3=

y 5
3£=3x+8

> ORIOF

2
X:_ J—
5
2 . 4
.. D(-1=; 3=
( c 5)

OR/OF y= 3(-1%) +8

4
=3—
Y 5
4
x=23-)-9
(32)
x:—lE
5

v adding/optelling

v’ x-value/waarde

v’ subst/vervang

v y-value/waarde

(4)

v
subtracting/aftrekking
v y-value/waarde

v’ subst/vervang

v’ x-value/waarde

4)
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4.5 area DMOE = area AAMO — area AADE

=12,03
OR/OF

area AADE

= %AD.AE.sin DAE

_ 1,195
= 12,03
.. area DMOE = 8,22 square units/vk eenh

OR/OF

xa=2(0)-9 .. A(-9;0)
area AAMO area AADE
:%.AO.OM :%.AE.yD
1 1 1
=5 06) =5 (AO-EO).yo

= 20,25 -1 9—2g 3ﬂ
2 35

== (—) 6— .sin 26,57°

v" correct method/
korrekte metode
v Xa=-9

1 1
v SO6-)

v AE=9-22=¢1
3 3
4
v ye =32
YD 5
OR/OF
JAD_19\/§
5
vV AE=61
3

v answer/antw

(6)
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area DMOE = area rectangle DCOG + area ADMG + area ADEC
2 4 1 4,19
=(1=x3-)+ =|1—|(—)+=(3)(—
( c 5) 2( )( )+ 2( 5)(15)
= 8,22 square units/vk eenh

OR/OF

area DMOE = area AEDO + area AODM

= l(on yD)+%(OM X —Xp )

2

{5854

i(304+189j
20 30

493 or/of 8E or/of 8,22 square units/vk eenh
60 60

OR/OF

area AEOF —area ADMF

= %(EO x OF)—%(OF ~OM)(~x,)

s

_ l(640—147j
2 30

area DMOE

- 493 or 8% or 8,22 square units/vk eenh

60

OR/OF

v" correct method/
korrekte metode

v 32
5

v 13 v 07
5

19

15

v answer

v

(6)

v" correct method/
korrekte metode

\/OM:gor 41
2 2

v answer/antw

(6)

v" correct method/
korrekte metode

‘/yF:8
‘/EO:§
3

7
v —Xp = —
°" 5
VEM=31
2

v answer/antw

(6)
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area AEOM = %(on OM)
(8 9
= —| —X—
2 3 2
= 6 sq units/vk eenh v area AEOM
2 2 2
ED = (—Z+§j +(§) and DM = (Zj (E_Ej
5 3 5 5 JED - 19J_
= @or 4.005... = or 1,565.. 7\/—
o VDM = 10
area AEDM = %(EDX DM xsin Ef)M)
= 1 @ 7\/_ |n 1350
2 15 10
_ 133
= E or2,216... v area AEDM
..area DMOE = area AEOM + area AEDM Y CI?or :fglt(t?(r:};[zfodd/e
= 6+2,216...
- 493 or/of 8E or/of 8,22 square units/eenh?
60 60 v answer/antw
(6)
[19]

- A(-9:0)
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QUESTION/VRAAG 5

C
443
8
X P
A y
4
D
51 o CP
sin CAP = AP v’ correct sine ratio/
korrekte sin-verh
sinx = —4\/5 = ﬁ J3
82 )
X =60°
2
OR/OF @
sin90° _ sinx v’ correct sine ratio/
8 43 korrekte sin-verh
sinx = —4\/5 = ﬁ v ﬁ
8 2 2
X =60°
] ] _ i} (2)
5.2 CPA = DPA = 30° ( AP bisects DPC) v DPA=30°
AD? = AP? + DP? — 2.AP.DP.cos APD _
. ) v" correct subst into
=8"+47 —2(8)(4)cos30 cosine rule/
J3 korrekte subst in
=8 +4° - 2(8)(4)(7) cos-reél
=2457... v 2457...
AD =4,96 v’ 4,96
4)
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53 sin DAP _sinAPD
DP  AD
siny sin30°
4 49
_ 4sin30°
496
=0,403...
y =23,78°

 8%2+(4,96)% — 42

Y = T 8)(2.96)

cosy =0,9148...
y =2382°

OR/OF

AD? = AP? + DP? — 2.AP.DP.cosDAP
42 =82 +(4,96)2 — 2(8)(4,96).cos y

v correct subst into
sine rule/
korrekte subst in
sin-reél

v’ sin y subject

v 23,78°
(3)

v" correct subst into
cosine rule/
korrekte subst in
cos-reél

v €os y subject
v’ 23,82°

3)
[9]
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QUESTION/VRAAG 6

DBE/November 2014

6.1 cos” (180° + x) + tan(x —180°) sin(720° — x) cos X , ,
- ( 2 1 (_ i v/ (—C0S X)" or cosx
(—cosx) +.[ (—tan x)](-sin x)(cos x) / tan x or —(—tan x)
=cos® x+ (ﬂJ(—sin X)(Cos X) v —sin x
COS X sin x
2 02 v tanx =
=C0s” X —sin“ X COS X
= C0S 2X v’ cos? x—sin? x
()
6.2 sin(a — f8) v'rewrite as/herskryf
= c0s[90° — (« — )] cos[(90° - ) + ]
= cos[(90° — &) + f3] v expansion/
= c0s(90° — ) cos 3 —sin(90° — &) sin A3 uitbreiding
=sina cos S —cosasin B v'simpl/vereenv 3)
OR/OF
sm(a—ﬁo ) v’ rewrite as/herskryf
= C0s[90° — (a — S)] cos[(90° + ) + (~a)]
=cos[(90° + ) + (—)] v expansion/
= ¢0s(90° + f) cos(—a) —sin(90° + f)sin(—«) uitbreiding
= (—sin g)cosa —cos f(-sin a) v'simpl/vereenv
=sina cos f—cosasin S 3)
6.3 x* —y*

sin 2 76° — cos*76°

—( c0s®76° — sin 2 76°)

—€0s 2(76°)

—cos 152°

— (—cos 28°) OR/OF =-cos (90° + 62°)
cos 28° = — (-sin 62°)
=cos (90° - 62°) =sin 62°

=sin 62°

OR/OF
v y2
=sin 2 76° — c0s°76°
=sin 76° sin 76° — cos 76° cos 76°
=sin 76° cos 14° — cos 76° sin 14°
=sin (76° — 14°)
=sin 62°

OR/OF
W2 — y2
=sin 2 76° — c0s°76°
= cos® 14° —sin? 14°
= cos 2(14°)
= cos 28°
=sin 62°

v'—(c0s’76° — sin 276°)

v’ recognition of cos
double angle

v/ —cos 152°

v’ cos 28°

(4)

v’ cos 14°

v’ sin 14°

v’ recognition of sine
compound angle

v sin(76° - 14°)

(4)
v cos? 14°
v sin? 14°
v’ recognition of cos
double angle
v’ cos 28°
(4)
[12]
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QUESTION/VRAAG 7

DBE/November 2014

7.1 0<y<2 or ye[0;2] v’ critical values/
kritieke waardes
v’ notation/notasie
)
7.2 sin x + 1 = cos 2x
sinx +1=1-2sin’x v’ 1 -2sin’x
2sin’x + sinx = 0 v st form/st vorm
sinx(2sinx+1) =0 (2)
7.3 sinx(2sinx+1)=0 v'sinx=0 or
. . . 1
sinx=0 or sinx=-= sinx=-=
2 2
x=0°+k.360° or x =210° + k .360° or v 0°; 180° OR/OF
x = k.180°
x = 180° + k.360° x =330° + k .360°, keZ v’ 210°; 330°
OR/OF v k.360°, ke Z
x =k.180°, keZ 4)
7.4 )
v’ y-intercept/afsnit
4 v’ x-intercepts/afsnitte
. v" min/max points/
min/maks punte
90 5 4 90 5 180 2 270
g
3)
7.5 f (x) = g(x) at/by:
x =-30°;0°; 180°; 210° v/ -30°;0°; 180° ; 210°
~f(x +30°) =g(x + 30°) at/by:
x =-60°; -=30° ; 150° ; 180° Vv —60°; -30°;
150° ; 180°
3)
7.6 Series will converge if/Reeks sal konvergeeras: -1<r <1 v-l<r<l1
-1< 2cos2x <1 v’ r = 2¢0s 2X

1 1
—=< C0S2x < =
2 2

- 30°<x<60° or x€(30°;60°

v —£<0052x< 1
2 2

Vv 30° <x<60°

()
[19]
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QUESTION/VRAAG 8
8.1
8.1.1 X = 96° (£ at centre = 2/ at circumference/ | ¥ S¥Y' R
~ by midpt = 2~ by omtrek) (2)
8.1.2 C,+B, =180°-96°=84° (sum of Zsin A/ somv./einA) V'S
y= éz =42 (Zs opp = sides/Ze teenoor =sye) | v S
(2)
8.2
| 1 ,30°
Fo D
8.2.1 F, =90° (line from centre to midpt chord/ v SYR
lyn vanaf midpt na midpt kd) (2)
8.2.2 ABC =150° (opposite s of cyclic quad/ v SVR
tos <& v koordevh ) (2)
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8.3
8.3.1 (a) | tangent L radius/diameter / raaklyn _. radius/middellyn v R
1)
8.3.1 (b) | tangents from common pt OR tangents from same pt / v' R
raaklyne v gemeensk pt OF raaklyne vanaf dies pt @)

8.3.2 AB? + BC? = AC?

X% + X% +14x + 49 =169
2x% +14x-120=0

x> +(x+7)? =13*>  (Theorem of/Stelling vanPythagoras)

x2+7x-60=0
(x=5)(x+12)=0
X=5 (x=-12
(x# ) v’ answer
(4)
[14]

4 AB? + BC2=AC?

v
X* +(x+7)* =13°
v' standard form
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QUESTION/VRAAG 9
9.1
9.11 Same base (DE) and same height (between parallel lines) v" same base/dies
Dieselfde basis (DE) en dieselfde hoogte (tussen ewewydige lyne) basis

between || lines/
tussen | | lyne

1)
912 | AD V'S
DB

1AE><k
2

1Eka
2

V'S

But/Maar area ADEB = area ADEC

(Same base and same height/dieselfde basis en dieselfde hoogte) j ;
. area AADE area AADE

" areaADEB  area ADEC v 'S
_AD AE
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9.2

9.2.1 EM FD . .
M- AD (Line parallel one side of A v SvR
OR
prop th; EF | | BD)
(Lyn ewewydig aan sy v A
EM_s3 OF eweredigst; EF ||BD) v Jant
AM 7 ; answer/antw
(©)
9.2.2 CM =AM (diags of parm bisect/noekl parm halv) | v" S VR
CM AM 7
VE-ME-3 (from 9.2.1/vanaf 9.2.1) v answer/antw o
923 |hof AFDC=hofABDC  (AD||BC) v AD||BC
1
area AFDC _ EFD'h ¥’ subst into area
areaABDC 1 . form/ subst in
58¢ opp formule
= % (opp sides of parm =) V'S
3 (tos sye v parm =)
_> V' answer/antw
7 (4)
OR/OF
area AFDC FD 3 i
= =— (same heights) v S vR
areaAADC AD 7 (dieselfde hoogtes)
But AreaAADC= Area ABDC (diags of parm bisect area) /'S
(hoekl v parm halv opp)
area AFDC _ 3 V' answer/antw
areaABDC 7 4)
[16]
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QUESTION/VRAAG 10

10.1.1 | Tangent chord theorem/Raaklyn-koordstelling v R
(1)
10.1.2 | Tangent chord theorem/Raaklyn-koordstelling v’ R
1)
10.1.3 | Corresponding angles equal/Ooreenkomstige & gelyk v R
)
10.1.4 | /s subtended by chord PQ OR /s in same segment v'R
e onderspan deur dieselfde koord OF _& in dieselfde segment 1)
10.1.5 | alternate /s/verwisselende & ; WT || SP v R
1)
10.2 RW _RT (Line parallel one side of A OR vSY R
RS RP
prop th; WT || SP)
L RT = WR.RP (Lyn ewewydig aansyv 4 OF (2)
RS eweredighst: WT | | SP)
OR/OF
ARTW ||| ARPS (& £ L) V'S
RW _RT (ARTW ||| ARPS) V'S
RS RP
L RT = RW.RP (2)
RS
103 | y=T,=R, (tan chord theorem/RkI-koordst) VSYR
y = FAQ3 = Ql (s in same segment/ <& in dieselfde | v S v R
segment) 4
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10.4 Q3 = PSR (ext £ of cyc quad/buite v kdvh) VS YR
PSR = \/AV2 (correspsl/ooreenk <& ; WT || SP) V'S
20, =W, (3
QR/OF
Q, =X (s in same segment/ <& in dies segment) VR
Q, =180°-(x+y) (Lson straight line/ <& op reguitlyn) v'S
W, =180°— (x+y) (s of AWRT/<e v AWRT) 'S -
Qs = wz
10.5 In ARTS and ARQP:
Iis = Iiz =y (proven above/hierbo bewys) V'S
§2 = I52 (s in same segment/ <& in dies segment) v S/R
RTS=RQP (3 angle of A) /'S OR/OF
~ARTS||[ARQP (£ 45 £) (L £ 0)
(©)
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10.6

RT RS
RQ RP

RS _RS_RT RS
RP RP RQ RP

EEE

(e

_RW
" RQ

OR/OF

RT RS

RQ RP

But RT = WR.RP

_RT _WRRP_RS
""RQ RQ.RS RP
WR.RP? = RQ.RS?

(ARTS ||| ARQP)

(proven in 10.2/bewys in 10.2)

(ARTS ||| ARQP)

(proven in 10.2/bewys in 10.2)

V'S

v xR—Son both
RP

sides

()R

©)

V'S

v RT = WR.RP

v'multiplication/
vermenigvuldig

Copyright reserved/Kopiereg voorbehou

. WR RS’
" RQ RP? (3)
OR/OF
RT RQ V'S
—_—=— ARTS ||| ARQP
RS = Rp ( |11 ARQP)
RT.RP
RO =
’ RS RT.RS
and WR = RT.RS (proven in 10.2/bewys in 10.2) v WR= R.P
RT.RS
WR RP
RQ RT.RP
RS o
v simplification/
= RT.RS x RS vereenvoudiging
RP  RT.RP
_RS?
~ RP?
3)
[20]
TOTAL/TOTAAL: 150
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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

Copyright reserved

This question paper consists of 10 questions.
Answer ALL the questions.

Clearly show ALL calculations, diagrams, graphs, et cetera which you have used in
determining your answers.

Answers only will NOT necessarily be awarded full marks.

You may use an approved scientific calculator (non-programmable and
non-graphical), unless stated otherwise.

If necessary, round off answers to TWO decimal places, unless stated otherwise.
THREE diagram sheets for QUESTION 2.1, QUESTION 8.2, QUESTION 9,
QUESTION 10.1, and QUESTION 10.2 are attached at the end of this question paper.
Write your centre number and examination number on these sheets in the spaces
provided and insert them inside the back cover of your ANSWER BOOK.

Number the answers correctly according to the numbering system used in this
question paper.

Write neatly and legibly.
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QUESTION 1

DBE/2014

Twelve athletes trained to run the 100 m sprint event at the local athletics club trials. Some of
them took their training more seriously than others. The following table and scatter plot shows
the number of days that an athlete trained and the time taken to run the event. The time taken, in

seconds, is rounded to one decimal place.

Number of days | 54 | 70 | 10 | 60 | 60 | 20 | 50 | 90 | 100 | 60 | 30 | 30
of training
Time taken 12,9131 (17,0 11,3 |181 16,5 | 143|117 102|127 [ 17,2 | 143
(in seconds)
Scatter plot
20
18 *
o *
2 * .
S 16
3
c
ST L
S .
g s 1
|_
10 ¢
8
0 20 40 60 80 100 120
Number of days of training
1.1 Discuss the trend of the data collected. 1)
1.2 Identify any outlier(s) in the data. 1)
1.3 Calculate the equation of the least squares regression line. 4)
1.4 Predict the time taken to run the 100 m sprint for an athlete training for 45 days. (2)
1.5 Calculate the correlation coefficient. (2)
1.6 Comment on the strength of the relationship between the variables. 1)
[11]
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The table below shows the amount of time (in hours) that learners aged between 14 and 18
spent watching television during 3 weeks of the holiday.

Time (hours) Cumulative frequency
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 Draw an ogive (cumulative frequency curve) on DIAGRAM SHEET 1 to represent
the above data.
2.2 Write down the modal class of the data.
2.3 Use the ogive (cumulative frequency curve) to estimate the number of learners who
watched television more than 80% of the time.
24 Estimate the mean time (in hours) that learners spent watching television during

3 weeks of the holiday.

Copyright reserved
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(2)

(4)
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QUESTION 3

In the diagram below, M, T(-1 ; 5), N(x ;y) and P(7 ; 3) are vertices of trapezium MTNP

having TN | | MP. Q(1 ; 1) is the midpoint of MP. PK is a vertical line and SPK = 4.
The equation of NP is y =-2x + 17.

Ty
N(x; y)
T(-1;5)
P(7:3)
0
Q1:1)
X
% S 0 K '
M
3.1 Write down the coordinates of K. 1)
3.2 Determine the coordinates of M. @)
3.3 Determine the gradient of PM. (2)
34 Calculate the size of 6. (3)
3.5 Hence, or otherwise, determine the length of PS. (3)
3.6 Determine the coordinates of N. (5)
3.7 If A(a;5) liesin the Cartesian plane:
3.7.1 Write down the equation of the straight line representing the possible
positions of A. 1)
3.7.2 Hence, or otherwise, calculate the value(s) of a for which TAQ =45°, (5)

[22]
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QUESTION 4

In the diagram below, the equation of the circle having centre M is (x + 1)* + (y + 1) = 9.
R is a point on chord AB such that MR bisects AB. ABT is a tangent to the circle having
centre N(3;2) atpoint T(4; 1).

» X
R
A
41 Write down the coordinates of M. 1)
4.2 Determine the equation of AT in the form y =mx + c. (5)
4.3 If it is further given that MR = @ units, calculate the length of AB.
Leave your answer in simplest surd form. 4)
4.4 Calculate the length of MN. (@)
4.5 Another circle having centre N touches the circle having centre M at point K.
Determine the equation of the new circle. Write your answer in the form
x> +y*+Cx+Dy+E=0. (3)

[15]
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QUESTION 5

51 Given that sin a = —% and 90° < g < 270°.

DBE/2014

WITHOUT using a calculator, determine the value of each of the following in its

simplest form:

51.1 sin (—a)
5.1.2 CoS o

5.1.3 sin (a — 45°)

5.2 Consider the identity: 8sin(180° — ) c0S(x=360°) _ 411 2x

sin? x —sin2(90°+ X)
521 Prove the identity.
5.2.2 For which value(s) of x in the interval 0° <x < 180° will the identity be
undefined?
5.3 Determine the general solution of cos 260 + 4sin 20 -5sin6—4=0.

Copyright reserved
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(3)

(6)

()

(7)
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QUESTION 6
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In the diagram below, the graphs of f (x) = tan bx and g(x) = cos (x — 30°) are drawn on the
same system of axes for —180° < x <180°. The point P(90°; 1) lieson f. Use the diagram to

answer the following questions.

ALy
f
A
P(90°: 1)
Y
X
“140° 0 i8¢
6.1 Determine the value of b.
6.2 Write down the coordinates of A, a turning point of g.
6.3 Write down the equation of the asymptote(s) of y = tan b(x + 20°) for
X € [-180°; 180°].
6.4 Determine the range of h if h(x) =2g(x) + 1.

Copyright reserved
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(2)

1)

(2)
[6]



Mathematics/P2 9 DBE/2014
NSC - Grade 12 Exemplar

QUESTION 7

7.1 Prove that in any acute-angled AABC, SInA _ % . (5)
a

7.2 The framework for a construction consists of a cyclic quadrilateral PQRS in the

horizontal plane and a vertical post TP as shown in the figure. From Q the angle of
elevation of T is y°. PQ =PS =k units, TP =3 units and SIQQ = 2X°.

T

3

P " Q

k
2X
S R
721 Show, giving reasons, that PSQ = x. (2)
7.2.2 Prove that SQ = 2k cos X. 4)
723 Hence, prove that SQ = beosx : (2)
tany [13]
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Give reasons for your statements in QUESTIONS 8, 9 and 10.

QUESTION 8
8.1 Complete the following statement:

The angle between the tangent and the chord at the point of contact is equal to ... 1)
8.2 In the diagram, A, B, C, D and E are points on the circumference of the circle such

that AE | | BC. BE and CD produced meet in F. GBH is a tangent to the circle at B.
B,=68°and F=20°.

G

Determine the size of each of the following:

8.2.1 f;l )
8.2.2 ,ga (1)
8.2.3 f)l )
8.2.4 E, (1)
8.2.5 C ES%
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QUESTION 9

In the diagram, M s the centre of the circle and diameter AB is produced to C. ME is drawn
perpendicular to AC such that CDE is a tangent to the circle at D. ME and chord AD intersect
atF. MB =2BC.

A M C
3 1\1 2 /|1
2
1
F 2\3
1
D
E
9.1 If f)4: X, write down, with reasons, TWO other angles each equal to x.
9.2 Prove that CM is atangent at M to the circle passing through M, E and D.
9.3 Prove that FMBD is a cyclic quadrilateral.
9.4 Prove that DC* = 5BC”.
9.5 Prove that ADBC ||| ADFM.
9.6 Hence, determine the value of %

Copyright reserved Please turn over
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(4)
(3)
(3)
(4)

(2)
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QUESTION 10

10.1 In the diagram, points D and E lie on sides AB and AC respectively of AABC such
that DE | | BC. Use Euclidean Geometry methods to prove the theorem which states that

AD _ AE
DB EC’
A
D > E
B > C (6)

10.2 In the diagram, ADE is a triangle having BC || ED and AE | | GF. It is also given that
AB :BE =1:3, AC =3 units, EF = 6 units, FD = 3 units and CG = x units.

Calculate, giving reasons:

10.2.1 The length of CD 3
10.2.2 The value of x 4
10.2.3 The length of BC 5)
1024  Thevalue of 2re3AABC

area AGFD ®)

[23]
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NAME:

GRADE/CLASS:

DIAGRAM SHEET 1

QUESTION 2.1

Ogive (Cumulative Frequency Curve)

170
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130
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80

Cumulative Frequency

70

60

50

40

30

20

10
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Time (in hours)
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NAME:

GRADE/CLASS:

DIAGRAM SHEET 2
QUESTION 8.2

QUESTION 9

m
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NAME:

GRADE/CLASS:

DIAGRAM SHEET 3

QUESTION 10.1

QUESTION 10.2
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INFORMATION SHEET: MATHEMATICS

‘= —bJ_r\/b2 —4ac

2a
A=P(1+ni) A=P(1-ni) A=P(lL-i)" A=P(+i)"
T =a+(n-1d S, =%[2a+(n—1)d]
T =ar™ S =a(rn_1) rzl s, =2 :_1<r<1

" or-1 1-r

ey ) o X1-(1+) "

[ i
f(x+h)—f(x)

f'(x)= lim

() h—0 h

Xy +X y +Yy

d=\/(X2_X1)2+(y2_y1)2 M( 12 27 12 2}

_ v — _ YoV _
y=mx+c Y-y, =m(x—-x,) m=2271 m=tané

X2 =%
(x—a)’ +(y—h)* =r?
In AABC: .a = _b = _C a2 :b2+c2—2bc.cosA areaAABC=£ab.sinC
sinA  sinB sinC 2
sin(c + ) = sina.cos B + cosa.sin sin(a - ) = sina.cos 8 — cosa.sin 3
cos(a + 3) = cos a.cos B —sin a.sin B cos(a — 3) = cos .cos B +sin a.sin B
cos® o —sin’ «

C0s2a =<11-2sin’ « sin2a = 2sina.cosa

2cos’ a -1

z fx Z(Xi - )_()

X = o’ =12
n n
P(A) = % P(A or B) = P(A) + P(B) — P(A and B)
) 2 (x=x)y-9)
y=a+bx b= Z(X—X)Z
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