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Statistics and Regression Memo

Question 1 November 2014
1.1 - 8ls ., 816
T=g =% ‘T
v 68
(2)
1.2 a=1842 ¥ answerfantw
(1)
13 (68— 184268 +1842)=(4958 ; 86.42) v Interval
. 6 candidates had a mark within one standard deviation of the " answer/antw
mean/s kandidate het n punt binne een standaardafwyking vanaf (3)
die gemiddelde.
14 q=228218 =2283 « value of o/
waarde van a
b=066429__ =066 “ value of b/
H'ﬂﬂ?'-!'_]'-ﬂ van b
~ y=m066x+2283 OR/OF i =22 8340 66x ¥ equation/vg/
(3)
1.5 7 m0,66x+ 2283
y =0,66(60) +22 83 ¥ subs of 60 mto
62.43.% = 62% equation
" answer/antw
OR/OF (2)
62.69% = 63% ' answer antw
(2)
1.6 (82;62) " answerfaniw
(1)
[12]
Question 2 November 2014
2.1 W=xr=60 ORMOF 50= x=060 OR/OF ¥ ANSWer/antw
between 50 and 60/nussen 30 en 60
(1)
221 Class Frequency Cumulative frequency
Klas Frekwensie Kumulahewe frekwensie
2 =x<30 1 1
D=x<40 7 g v 8
40 = x < 50 13 21
50=x<=60 17 38
60 =x<T0 9 47
T0=x<R0 5 52
E0=x=90 2 54 .
00 =x < 100 T 35 ¥ 33
(2)
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Statistics and Regression Memo

222
s ¥ grounding at
(20 ; 0V aniker
(20 0)
+" plottng at
50 upper Linits/
plot by boonste
= s e limiete
an " smooth shape
of curve/gladde
krirwe
— W
“Eo3g |
S 3
=2
2z
r.: ¥ 0 —1—1—
= .2 ||
EE i
2z 10 ————f H-———— -
o= e
T
I
o
10 20 30 40 50 60 7O 80 90 100
Speed in km per hour!
Spoed in km per unr 3)
23 33 —44  (acceptiganvaar 43 —43) v 44
= 11 motorists/motoriste v 11
(accept’aanvaar 10 — 12 motonists/meiorisie) (2)
[8]
Question 1 Feb March 2015
1.1 T 3310 3310
' 21 Answer only: Full marks 21
=157,62 slegs antw: volpimte ¥'137.62
(2)
1.2 [ (131;1425;:151;173;189) * 131 and/
en 189
* 1425
+ 173
» 151
(4)
13
PR e *boxmond
" whiskers/
131 1425 151 173 189 T.:;lmr -
120 130 140 150 160 170 1E0 190 200 o
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Statistics and Regression Memo

14 | positively skewed/pasitief skeef OR/OF skewed to the nght/skeef na regs +" answer/
antwoord
(1)
1.5 a=1727 ¥ answer/
antweord
2)
161 | T=13762+p * answer
(1)
162 | ¢ =1727 " answer/
anmwoord
(1)
[13]
Question 2 Feb March 2015
21 As the temperature ncreases, the sales of ice-creams increase/Soos | ¥ reasonfrede
die temperatunr s1'g, neem die verkope ioe. (1)
OR/OF
As the temperature decreases, the sales of ice-creams decrease/Seos | v reason/rede
die temperatunr daal, neem die verkope af. (1)
22 The lrveable temperature cannot keep on mcreasmg/Die legfbare ¥ reason/rede
temperatiur kan nie aanhou stve nie. (1)
23 a=-—460,35 v —460.35
b=30,09 ¥ 30,09
7 =30,09x = 460,35 OR/OF v = =460 .35 + 30,09x +" equation/vgl
Answer only: Full marks )
slegs antw: volpunte
24 r =096 v 0,96
(1)
25 There 15 a very strong positive relationship (correlation)/Daar is 'n | ¥ very strong/baie
baie sterk pasifiewe verband (korrelasie). sterk
(1)
[8]
Question 1 November 2015
Fat/Fet (in g) 9 14 25 8 12 31 28 14 29 20
ERerEY R E¢ | 1100 | 1300|2100 | 300 | 1200 | 2400 | 2200 | 1400 |2600 | 1600

Sponsored by Anglo American Platinum 3
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Statistics and Regression Memo

1.1 11
no marks:
Scatter plot/Spreidiagram 0 — 2 points
plotiSp &r comectly
vplottin
. P g
2800 1 3 — 5 points
2700 correctly
2600 +—H-H-H-HHH- mm 1] =
2500 f"" ++ plotting
2400 - Y. i 6 — 9points
__ 2300 correetly
3 2200 - .
E 2100 | . ’ v"'-u""u"fplﬂtting
% 2000 all 10 points
£ 1000 —————-—————-—————-———————/é ———————— — | comectly
= 1800
=, 1700 ~ : / ] geen punte:
EE 1600 —74——— 0 - 2 punte
£ 15 korrek
= 1300 ‘/ .
1400 - .
1300 - ! .i/ v stip3-35
1200 ~ — / pie korrek
1100 w
1000 | | | .J/ | "'"""'""Eﬂp g -2
ono ._____.___7£ ___________________ 1 pre korrek
fgg ' i ¥ stip al
600 10 pie korrek
00
3
1172 400 3)
o 300 .
200 - 17272
100 4 7y int
’ - - . o | closeto
1] 5 1d 15 20 25 30 35 (0 - 150)
. ¥ one pt
Fat/Vet (in g) close to
(25 ; 2100}
or
(20 ; 1700)
(2)
121 7=153460+77,13(18) ¥ subst
=154204=1500kT *" answ rounded
off correctly/
antw korrek
afgerond
(2)
1.3 (8 ;300) ¥ answiantw
(1)
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Statistics and Regression Memo

14 r=09520.. =093 ¥ answlanmw
(2
1.5 very strong positrve relationship/ " strong/ sterk
baie sterk positiewe verband (1)
[11]
Question 2 November 2015
Sum of the values on
uppermost faces/ Frequency/
Som van die waardes op Frekwenste
boonste viakke
2 0
3 3
4 2
3 4
i) 4
8 3
) 2
10 2
11 1
12 1
3 3 ) 3 02
2.1 mean/gemiddelde = 20+ 33 + 4D+ 12(1) _ 202 300
30 30
=5,73 " answantw
(2
- median/mediaan = L5 +Tie - 7 7 v answlant
2 2 (2)
13 SDIS4=2264 =226 ' amswlantw
(2)
24 (6,73 -226;6.73 +2.26)
={4,47; 8,99} * lower boundary
*"upper boundary
S4+4+8+3=19 times/kser " amswianiw
(3)
[9]
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Statistics and Regression Memo

Question 1 Feb March 2016
T Tt T T T Tl 1T T
p- 30 40 50 &0 T 78 B0
1.1 The data 15 skewed to the left/Die data is skeef na links. v answianiw
OR/OF
The data 15 negatively skewed/Die data is negatief skeef. v answiantw
(1)
12 Range/Omvang = 80 - 20 v max_ — mn.
=60 v answianiw
(2)
13 25% of the leamers faled’van die leerders het gedruip v ¥ answilantw
(2)
14 445
54 -1—1::9+ T,
_ < 20
T, =41 vl
v 62
20| 28 [ 3641 |62 | 69 | 75| 75 | 80 N
v 80
(6)
[11]
Question 2 Feb March 2016
1] 13 15 (85 "
21 | Meaw/Gemiddelde = 209+ 825 +..235) _ 3080 B
60 &0 o
= 51,33 messages per day/boodskappe per dag 60
¥ answiantw

(3)
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Statistics and Regression Memo

22
OGIVE/OGIEF
o ¥ grounding at
| T P (10:0)
E5 SEERSESERIISSSERSSSS SEsssizsss ¥ plottng at upper
& 60 FE ] e ]jmit_5
£ | aat e Vplotimg.
% 35 P T cunmlative f
& 50 ! sasst HoH ¥ smooth shape
; ssiesdsiststznasdsiaia =2sis of curve
45 f I
3 ' I
an ' ¥ geanker by
E | (10 ;0)
=% _ : _ v stip by boonste
E 30 B i . : limiete
E' o EEEH EEmssassEEasmEEs v plot .
< 1 t ' kumulatiewe f
L1 ;' ¥ gladde vorm
E 15 i van kurwe
I
o 1
10 : (4
5 1
1
o
O 10 20 30 40 S0 60 70 BO 90 100
Mumber of messages/Getal boodskappe
Number of days/Geral dae = 60 — 46 (see on graph above/sien op
grafiek hierba) 46
(accept 45— 49)
= 14 days/dae ¥ amswilantw
(accept 11 - 15)
OR/OF (2)
v
Number of days/Getal dae =2+ 1+ %u 18 = 14 days/dae f:ligﬂf
korrekte
waardes by
¥ amswlantw
(2)
[2]
Question 1 May June 2016
S8 101216 (19|20 (21 (242526
. 129 +'189
Mean/Cemiddelde = T Answer anly: Full marks
=17.18 Slegs antwoord: Volpunte ¥ amswer

Sponsored by Anglo American Platinum 7 Compiled by XL Education




Statistics and Regression Memo

1.2 | Min=28, max =26 ¥ min, max
Median/Mediaan =19 ¥ median
G1=10, Q:=M v Q1 & Qs
(8101924 26)

(3)

1.3

*~ . ¥ box/boks/mond
BT T 1T 1T T8 T 131 ¥ whiskers/snor
3 10 14 18 22 ]
(2)

1.4 | The data is skewed to the left/Die data is skeef na links. ¥ answer
OR/OF (1)
Negatively skewed/Negarnef skeef ¥ AnSWeT

(1)

1.5 |SD¥S4=0646 " answer

(2)
1.6 |17,18+646=2364 ¥ Interval
. 3 destimations/bestemmings ¥ ANSWeT
(2)
[12]
Question 2 May June 2016
Temperature at
midday (in "C) ) 7 7 : g 15
Middaguur- 18 [ 21 |19 (26 | 32 | 35 | 36 | 40 | 38 | 30 | 25
temperatunr (in °C)
Number of bottles of
water (500 mi) 1215|1331 46|51 |57 70|63 |53]23
Getal bottels water
{300 mi)
2.1 | (30;33) ¥ AMSWer
()
22 |a=-3851 * value a
b=268 ¥ value b
S p=268x—-3851 ¥ equation
(3)
23 | 9 =36.53 bottles '+ answer
(2)
OR/OF o
7 = 2,68(28)— 38,51 ¥ substitution
- ¥
= 36,53 bottles e o
Sponsored by Anglo American Platinum 8 Compiled by XL Education




Statistics and Regression Memo

2.4 | Strong/Sterk ¥ strong/sferk
The majonty of the points he close to the regression lme /Die meerderheid | « reasonfrede
punte lé naby die regressiehm. (2)
OR/OF
Stromg/Sterk * strong/sferk
r=098 ¥ reason/rede

- - - - - I:j}

25 | Temperature cannot nse beyond a certain point as this would be hife " reasonirede
threatening OR there 15 only so much water one can consume before 1t (1)
becomes a nsk to your health (hyponatremma) /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
sesondheidsrisiko [9]

Question 1 November 2016
Distance from the store in km - -
Afstand vanaf dre vankel v kam L B 3 4 - 7 : 10
Average number of times shopped per week
Gemiddelde aanral keer war kepers 12 | 10 7 7 & 2 3 2
die wankel per week besoek
SCATTER PLOT/SPREIDIAGRAM
12 = . -
. 11 et | 1
E 10 e
" | \’\\
T2 s
g = 7 L d 1
£ | |
E 2 a ! :
T~ 3 | ! 4
;t g 3 » i
E = 1 | 8 ! -‘-“-‘-\"'I-.._‘_H—
- o 4 | | | |
o 1 2 3 4 5 & 7 B E 10
Distance from the store in km
1.1 Strong/Srerk v
(1)
12 —0.95 (-0.9462.) v
(1)
1.3 a=1171 (11,7132 v value of 2
=-1,12 {-1,1176...) ¥ value of b
¥==-112x+1171 v pquationtgl
()
14 j“- ==112{6)+1171 v substiition
=5 fimes ¥ answer o

Sponsored by Anglo American Platinum 9
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Statistics and Regression Memo

1.3 Om seatter plot!Op spreidiagram v " A line close to any
2 of the follovwing
points:
(5;6) or(10; $)er
(6:5yar(0;11,7
Question 2 November 2016
21 Positively skewed OR skevwed to the nght/positief shegf OF sheef na regs v amswer
(1
22 BanpefCmmvang =221 -139=0,82 m v subiract
values
v ANSTET
(2
23
Intervals Cumulative frequency
Klasse Eumulatiewe frekwensie <95 133
13€x<15 24 156
lL3<x<17 95
s
17<x<19 123 160
19<x<21 156
21l2x<23 160 (2)
24 v T
OGIVE/OGIEF iy
I boonzre
. limiere
v e 7
fm f
v shape’
verm
v arounded
= Esanker
=
=
o
=
o
=
s
=
=
E
P
13 15 Qi 19 21 2.3 2.5 |:_|.}
Heights (m)
23 method {using 30 to determine the height) v method
1,65 (accept any value betwreen 1.6 and 1,69) v amswer
(2
2.6.1 | The mean would change by 0,1 m v amswer
Die pemiddelde zal mer 0.1 m verander (1
2.6.2 | Mo mfluenca’changes as there 15 no difference mn vanation of data /Geen imiloed v ansTwer
Herandering aangesien daar gesn verzkil in dis variasis van die data iz nie. (1)
[13]

Sponsored by Anglo American Platinum
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Analytical Geometry Memo

Question 3 November 2014
il r=MN=3 ¥ answer antw
(1)
3.2 (x=50 +(y=4)7 =23 v equation/vgl
(1)
33 Alx; 0) . . ¥ substitute mto eg/
(r— Sr+({0-4)yr=25 (x=353y+(0-4y=25 vervang in vgl
r—10x+25+16=25 |:1.'—5]":—15=]i y=0
-1+ 16=0 OR/OF (x-3y=9 + standard form/
(x—-8}x-2=0 (x-3)==3 standaardvorm or
~x=8orfofx=2 ~x=8orfofx=2 perfect square
LAZ:O) LA D) form/frwadr vorm
" answer/antw
(3)
341 4=10 + subst M and B
Mn = [ mto formfvervang
4 M and B in form
== 4
3 v =—
My 3
(2)
342 | myy xmy =-1 (tangent 1 rads/ rkl L radius) d
3 My X Mg ==1
My, =—
"o v My ‘i
3 3 4
y=Zx+c OROF yv—-vi== (x—-x1)
4 T 4
3 3
0==(8)+¢c r—0==(x-8
4 ) ; 4 )
1=i.1'—ﬁ _1'=_i:r—vﬁ
4 - v equation/vgl
(3
35 :uj_—'l.l.r_i'=-1-_5 "'""g
y = ¥ equation/vgl
(2)
EX AtBy L
k)
EI =6=9 < equating
3 =14 =36 simultaneously
~ v simphficafion
Jx =060
1= 2
~1(20:9) (2)

Sponsored by Anglo American Platinum 1
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Analytical Geometry Memo

37 L(20.9
- - = = | ¥ comect subst
ML=y -3) +(12=30)* ORIOF ML=y -3)* +(2=31)° | into distance
. 5 . - formula/
= ”JII{ED' 3)" +(9=4) =4(13)" +(3)° korrekte subst
_ s _ [z in afstand-
B =0 @+D formule
=250 orlof 5410 =250 orlgf 5410 | ¥ answerin surd
form/aniw in
wortelverm
(2
38 |MKLKL OR/OF MKL=90° (radius | tangent/radius 2 ril) 3
~.ML 15 a chameter as 1t subtends a nght angle/ML iz middellim
ML 350 _ [I35 L ' 7 value
rE——= '_; = ;:' r 791 offwaarde
= = = vanr
Centre of circle = midpomt of ML/Midpt van sirkel = midpt v ML
.T-j"'m-E-llS 1_14+9‘£tﬁ15 v xml25
2 2 - ) 2 v ymB3
Centre/fmidpt: (12,5 6.3)
Equation of the circle KILM /Vel van sirkel KLM: ¥ ANSWeT I
2 -2 250 125 - correct
(x=123)" +(y=-63) = 2 62.5 form/! antw in

korrekte vorm

OR/OF _
(3)
MK LKI. OR/OF MKL =90° (radius L tangent/radius £ rkf) v'3
~.ML 15 a dhameter as 1t subtends a nght angle/ML is middellm
Centre of circle = midpomnt of ML/Midp: van sirkel = midpt v ML
= an e

.T-:|+_D:-£-115 1'=4+g!£=ﬁ,5 v rells

2 2 - 2 2 :

P - - - v ymB3

Centrefmidpt: (12,5 ; 6.5) : ’
Equation of the circle KLM /Fel van sirkel KLM:
(x=125) +(y=6.5) =r° + vahge
subst (5:4) (5-1235) +(4=-65) =r° offwaarde
625 =0 van r*
.\ e 3
(x=125)" +(y=635)" -ﬂngnﬁlj ¥ answer in
4 = cormect
form/antw in
OR/OF korrekte vorm
(3

Sponsored by Anglo American Platinum 12 Compiled by XL Education




Analytical Geometry Memo

By symmetry about LM/deawr simmetrie om LM
MK 1 KI. OR/OF MKL =90° (radins L tangent/radius L rki) v 5
- ML 15 a diameter as 1t subtends a nght angle/ML is middelln
ML 15 a diameter /ML is 'n middelhm
"dL "-':. 1* ¥ value
or fof 7.91 offwaarde
Centre ::nf circle = mldpnmt of ML/Midpt van sirkel = midpt v ML e
_T.:'+F|D-j_:'.1'!j 1-.4"'9.2..5{ v rmll5
2 2 ! 2 2 v ymB5
Centre/midpt: (125 ; 6,3) T
Equation of the circle KLM /Fgl van sirkel KLM: < ANSWET In
250 125 -
(x=125 +{1-53‘-—-—-5" corect
» ) 4 2 form/antw in
karrekte verm
(3)
[21]
Question 4 November 2014
4.1 y=0: 3Jx+8=0 ¥ y-valuelwaarde
T3 v yr-value/waarde
.
E[- ? 1}] OR/OF E[ i 'IZI'] )
42 | tanDEO =mpg =3 ¥ tan DEO =3
- DEO=71365..=T7137 v 71565 °
DAE = 71,565..°=45°
=2657° v 26,57
3)
43 m,, = tan 26 577 ¥ m,, =tan 26577
== ¥ m ag = %
1. NS R
y=sx+c OROF y=y1=zr—x) v" subst of m and
_1 1 - (1 ; 3)nto formmla/
3= 7{1] +c y=35 = — (- 1) substmen (1 ;3)in
1 1 T 9 Jformule
y=—x+4= o= 7:f+ il ¥ equahionfvel
2 2 2 2 )
Sponsored by Anglo American Platinum 13 Compiled by XL Education




Analytical Geometry Memo

)

14

44 Solvex — 2y +9=10and y = 3x = 8 simultaneously:
x—23x+8)+9=0 ¥ substivervang
x—6r-16+9=0
—5x=T
2
= 'IE v x-valuefwaarde
) =3[—1§]—E OROF =1=-=27v+09=0 " substivervang
1 -ii V= 3% ¥ y-valuefwaarde
D{=1= ; ii}
a
OR/OF
x=2-9
ym32y=9)+8 ¥ substivervang
ymby=274+8
Cnoad
Ly=3 5 ¥ v valuefwaarde
x=2(3 %‘] -9 OR/OF 1-_ =Iv+ 8 ¥ substivervang
3
)
X =-1— 2
y = -1 = ¥ x-valuefwaarde
4
D{=1=;3=)
2
OR/OF 4)
1
8= —x4d— « equating/gelvk stel
fr+16=x+9
Sx=-17
-
= =]= ¥ x valuefwaarde
2 1, .2 1
= 3[_1?*] ~% ORIOF y= ?(_153 .,._-1? ¥ substivervang
TJ, 2
'3 — m3i—
! 5 ! 5 " y-valuefwaarde
D(-12 ; 35)
5775
)
OR/OF
Sponsored by Anglo American Platinum
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Analytical Geometry Memo

" adding/optelling

v r-valuefwaarde

¥ substivervang

¥ y-valuefwaarde

)
v
subtracting/afirekiing
¥ y-valuefwaarde
¥ substivervang
¥ x-valuefwaarde

4)

45

(1) + (2
—5r =17
7
x=-1=
J
.
-1= -2y=- OR/OF }'=3{—1§}+E
4 4
‘= 3_ - 3_
4
m D 1— o
(- 5 —)
OR/OF
y=3x+8 ... (1)
Gy=3x+27 ... (2)
(1)-Q):
-5y = -19
32 2 3r+8 - 1(34?}-9
- . OR/OF -
X —-1; X =—1E
2 4
Di{-1= ;3=
5 3}
area DMOE = area AAMO — area AADE
g =20-9 - AFDD)
area AAMO arsa AADE
-1 r0.oM -1 AE 3
2 2 .
_1 94 : _1 O-EO
= 3O045) = 5-(A0-E0).jp
1 27 .4
= 2025 —E(‘Q EEISE]
=1203
OR/OF
area AADE
- Lu:: AE.sin DAE
_1 (E}ﬁ sin 26,57°
= 11,[".'3
.. area DMOE = 8,22 square wmts/vk eenh
OR/OF
Sponsored by Anglo American Platinum 15

v comrect method!
korrekte metode
v xy=-9

1 1
d 5£9H45}

v AE=0-

'-i-u'll-\.ll
ﬂ‘.

]

OR/OF

s ap=1865

v AE=6=

¥ ANSWerfaniw

Compiled by XL Education
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Analytical Geometry Memo

area DMOE = area rectangle DCOG + area ADMG + area ADEC

=12 x33y+ Y12} L+ laddd
=02 3 [ ]l 2

= 8,22 square umts/vk eenh

OR/OF

area DMOE = area AEDO + area AODM
= %{ED *® Vg, )+ l{IEZI'I'--I =Xy )
1|8 19 9 T
2103 5 23
_ l[ 304 + 1S‘='I'J
2 30
= % orfaf E% orfgf 8,22 square units/vk eenh

OR/OF

area DMOE = area AEOF — area ADMF
- L{E0x0F)- L {0F - OM)(-1, )

¥ comrect method/
korrelte metode
4
v 32
5

,
v 1= v 0.7
5

o B

15

¥ answer
(&)

¥ comrect method/
korrelte metode

|
8
3
) :
—p = —
L3
fDM—%

v amswer/antw
(6)

v cormrect method!
korrelte metode

2 v yvp=14
1((8 7 7 _ 8
_ l{w} P —
A ED ﬂ
o =3
=293 or E-E or 822 square units/vk eenh FM=3 2
60 60 ¥ answer/antw
(6)
OR/OF
Sponsored by Anglo American Platinum 16 Compiled by XL Education




Analytical Geometry Memo

area AEOM = %{EG x OM)

1[5 9]
 —w
213 2

= 6 sq umts/vk eenh

= (18] (2] mapu- J{;]' (2-2)
5 5 2 5

v area AEQOM

*3 + gD 19410
- 15
_ 19@.]:4_{14}5-. = 'ﬁur 1,565.. 1.5
5 10 v DM= 2
_ ) 10
area AEDM = —(ED x DM x sin EDM)
119410745 .
= 135°
1[ 15 ][ 10 ]m
133
=" or2216.. + area AEDM
- area DMOE = area AEOM + area AEDM ¢ comect method)
krarrekte metade
= 6+2216..
- 403 13 17 1 :
<0 orfaf EE orfof 8.1 square umits/eenh” | S ——
(6)
[19]

Question 3

Feb March 2015

N P ¥ use of distance
3 PQ = =x)" + (2 =) formmula/gebruik
- .,Jl'(i + 1 +(13=35)° afstandformule
=10 + comect subst mto
form/rorrekte subst
in formule
¥ 10
(3)
3.2 V=1,
Mg X, =3
-] ¥ correct subst into
~13=3 Answer only: Full marks aradient formula/
S 5—(=1) slegs anmw: volpunte korrekte subst in
g 4 gradiéntformule
iy ¥ gradient/gradient

(2)

Sponsored by Anglo American Platinum
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Analytical Geometry Memo

33 Equation of lme R5/Fegl van hm RS:
Myg = My, = E (= gradients, | | lmes/=gradiénte, || hne ) v omy, = E
V=M + yv—y =m{x—1x) v subst of S(7.5 ; §)
4715 4 15 and m 1nto eq fsubst
E=§[TJ+'? J.'—E=-[.T——] van Si7.5; 8lenm
- 3 : in vel
c=- OR/OF 4 ¥ value of ¢ fwaarde
4 =—=x—2 van ¢ orfof
ym—=x=2 3 o
 dr—3v—6<0 st fm:_n".}!mr:rn
cdy=3y=6=0 S v equation/vgl
(4)
34 B 15 the x-mtercept offis die x-afsmit van y = %.1‘—]
n=§_1--1 4 =3(0)=6=0 =0
I OR/OF -'1.1'-36 =0
2 2
(2)
15 tan o -% v tan o =—
a =33,13°=0BR (vert opp Zsiregoorst <€) v 53,1¥
ORB =180°= (90°+35313%) (s of Alrevan A)
=36 87° v 36,87°
(3)
16 BS=./0r, =% + (1, =1,
15 3¥ , + correct subst into
= T'?J +(8-0) form/korrekte subst
o in formule
=10 v B5=10
PQ | BS and'en PQ=BS5 v B5=PQ
PQBS = parallelogram (1 pair opp sides = and VI pr tos sye =en ||) | v raason/rede
(4)
OR/OF
-1+75 5 c <
midpoint offmidpt van QS: [ 1: "3:3:5}={E:E] P [-1+?.3 3+3]
2 2 4" 2 3 7
midpomnt offmidpi van PB: [j +12 ;H hl D] =[EE] « S+15 13+0
2 2 42 )
(2
PQBS = parallelogram (diags bisect each othet'hoekl halv mekaar) 42
¥ reason/rede
(4)
OR/OF
Sponsored by Anglo American Platinum 18 Compiled by XL Education




Analytical Geometry Memo

_13=-8 5 .
BU5-75 -2
Mo = Mg
- QB||PS
PQ | BS
PQBS =parallelogram (both pairs opp sides ||[/beide pr fos sve |[)

OR/OF

Bs= "IJ[{'T: =X :': + I:..I'.J = |1'|:|1

=ﬁ%‘-§] +(8=0)° -~ PQ=BS

=10
QB =.(x,=x) + (3. =7,)

= J1-15)7 + (5-0)7 =25 + (5)° -ﬁ or5,59

B
PS=fG-75) +(13-8) =25 + (57 =1 or5.50

3
QB=PF5
PQBS = parallelogram (both pairs opp sides =/ beide pr fos sye =)

v
Mg

¥ Mg,

v QB|IFS

v reason'rede

S

¥ correct subst into
form/korrekte subst

in formule
v PQ=10

v QB=P5

¥ reasonfrede

)
[18]
Question 4 Feb March 2015
411 |Radius = .J(2+1) +(4=2)° V24D 4 (4=2)°
r= q.l"l_i- nr."af-,l"l_i-
Equation of circlefvgl van sirkel: v (x=2) #(y=-4)*
(=27 +(y-4)° =13 13
(3)
OR/OF
(x=20 +(y=4) =7 v (x=2) + (v =4)
(=1=2V+(2=4 =r’ v (=1=2 +(2=4)°
rtml3 /13
L= +(y=4)" =13
Sponsored by Anglo American Platinum 19 Compiled by XL Education




Analytical Geometry Memo

412 Atlby D
-1+x, 2+ ¥,
1 L = 3 ] L = 4
-l+x, =4 and/en 24y, =8
Xp =3 yp =16 ¥ x —valuefwaarde
D(5:6) ¥y - valuefwaarde
(2)
OR/OF
¥ x - valuefwaarde
By mspection/denr inspeksie: D(3 ; ) "y - valuefwaarde
(2)
413 - 4-2 2 < m 4-2 2
B B B M 241 3
Mg XM == (Tangent | radms/raakhm L radius) o xm, = =1
3 3
My ™ =3 Y = =3
Y=y, mmx=x) OROF V=EmMY+c
3 3
y=12 --;{:Hl} 1--;(-1}+f‘ “subst m and (-1 ; 2)
- - mto eq fsubst m en
Y -i_r b 1 Ve -i:r + 1 =1 2)invgl
’ 22 " 22 ¥" eq mn standard form/
vgl in 5t vorm
(3)
414 At/by E:
(0=2) +(y=4)" =13 v x=1
(y=-4Y =9 v simplification/
V=i m i3 versenmvaudiging
ymT or yml " v - valueshwaardes
EQ:7) v E(0:7)
(4)
OR/OF
At/by E:
(0=2)% +(y=-4)* =13 v a=10
4+ =8y +16=13 U
y' =By +7=0 Sereemoudiging
(y=THy=1)=0 S
T ‘1 ¥y - valueswaardes
Ro.n <EQ:7)
i (4)
Sponsored by Anglo American Platinum 20 Compiled by XL Education




Analytical Geometry Memo

415 v, =1,
My ==
X, =X,
4=T7
T2-0
3 3
= -t v Mg, = =
3
Mg = =3
~EM||AB (mg, =m,;) ¥ reasonfrede o
42 The centres of the circles are ! Die middelpunte van die sivkels is | + both centres/albei
P(-2:%and/en Q3 ;-1) Midpte
< QP
QP =(=2=-3 + (4 =({-1))* " correct subst into
form/korrekte subsi
_ : in formule
QP = T4 = &,60 units / distance between
2 centres/afsiand
Py b7, =543 tussen 2 midpie
=3
Sony +r = QP v 1, 41, < QP
.. The two cireles do not mtersect/Die fwee sirkels sny nie
(6)
[22
Question 3 November 2015
31 My, = tam 43 ¥ m = tan 43°
=1 ¥ answianiw
(2
2 MN || QP [mudpt theorem/midpi-srelling] v 50RE
Sy =1 vy,
SLy=y =mx=x) ¥ subst m and/en
o 1= 1 N(7 ;1)
ay=1=1{x-7
: ! ) —_1{2 6 L ¥ equationival
' (4)
OR/OF
MN || PQ (midpt theorem/midpr-srelling] v SORR
: =1 ¥ M
S My =
; : TI':‘;}__E{‘ ¥ subst m and/en
g ' N({T: 1)
y=x—-6 ¥ equation/vgl
)
W
2 |ww=1po [midpoint theorem/midp stelling] 3
7.2
MM = 2 = 4,95 v answ/antw
- (2)
Sponsored by Anglo American Platinum 21 Compiled by XL Education




Analytical Geometry Memo

35 QN =N3 [diag of [mvhoek] van [lm]
-2+ -3+, v method/metode
v 7 _ ¥ x-value/waarde
- =7 ndlen - =1 v y-value/waarde
. xg=16 S ¥g=3 ) (3)
OR/OF
QN=N5 [diag of [[m/hoskl van [jm] + method/metode
.. by mspection/deur mspeksie: ¥ x-value/waarde
5(16; 3) ¥ y-value/waarde
(3)
36 Equation of Vel van PQ: y=x+c¢
y=x-1 a=b+1 .. (1) v eq offvgl van PQ
From distance formula/Van afstandsformule:
3 3
PQ =(r, =37 + 0, = 3
T2 = yf(a= (=20 + (b= (-3 v subst Q & 7+/2
L 98=(a+2)Y +(b+3 (2) mto/in
Subst (1) into (2): distance formula/
08 = (b+1+2)* + (b+3)° afstandzformule
92=b" +6b+9+b* +6b+9 ¥ subst eq offvgl v.
0=2b*+12b-80
0=b® 4+ 6b=40 ¥ st form/st verm
0=+ 10)E—-4)
- b=4 (smceb>0) ¥ value offwaarde
Subst &= 4 mto (1): van b
ca=4+1=3 ¥ value offwaarde
aa P{j . -1-} I a
(6)
OR/OF
Equation of Vel van PQ: y=x+¢
—-3=-2+¢
y=x—1 a=b+1 . (1) v eqofivglvan PQ

From distance formula/Van afstandsformule:

T2 =fla=(=2))% + (b= (=3))?

LYE=(a+ ) +(b+3)° . (2

Subst (1) mto (2):
B=(h+1+2" +(b+3)*
08 = 2(b + 3)°
49=(b+3)
+7T=b+3

t7=3=bh

. b=4 (since b> Q)

Subst b= 4 mto (1):

sa=4+1=5

S PG4

v subst Q & 742
mto/in distance
formmlal

afstandsformule
¥ subst eq offvgl v

PQ

¥ simplification/
vereenvoudig

¥ value offwaarde

van b
¥ value off'waarde

i a
(6)

Sponsored by Anglo American Platinum 22

Compiled by XL Education




Analytical Geometry Memo

OR/OF

Equation off gl van 20 y=x+¢

—-3=-2+¢

y=x-1
From distance formula/Van afstandsformule:

T2 = la=(=2))" + (b= (=3))’
08mia+2) +(a-1+3)°

=2Xa+2)*
La+2=T7 (smeefaangesien a=(0)
La=35
Subst a=4 mto (1):
Jb=5-1=4
SPG4)
OR/OF

{a.b)

742 sin 45°

45
(=2:=3) 7.3 cos45°

a==2+ T 2 cosd5" =5
b= =3+ T42smd5" =4

¥ eq offvgl van PQ

v subst Q & 72
intofin distance
fornmala/
afstandsformule

¥ subst eq offvgl v.
PQ

¥ simplification/
vereenvoudig

¥ value offwaarde
Van @

¥ value offwaarde
van b

(6)
AN
v
v
(6)
[17]

Question 4

November 2015

4.1

(x=3) +|:.1'-3:|: =r
(0=5)7 +(6=20 =r"
25+16=r"
4] =r*

Solr=5 (=2 =41

OR/OF
PQ =./(0=35) +(6=2)
=+25+16

r =1
s (=5 (y=2)" = 41

+ gubst (5 ; 2)
mto circle
eq/in sirkelvgl!
¥ value offwaarde
vam r-
* equationfvg!
(3)

* subst (5 ;) &
(0 ; 6) mnto dist.
form/in afst. form

+ value offwaarde
van r

¥ equahion/vgl

3
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Analytical Geometry Memo

412 (0=-3 +(y=-2)" = 41 v x=0
W[+ (y=2" =41
ey’ =dy+d=dl
viedy=12=0 " st form/=t. vorm
(y=6Ky+2)=0
yeb orflof * answlaniw
S80;-2Dory=-2 (neg value)
(3)
OR/OF
(0=5+(y=2)"= 41
254 (y=2) =41 va=0
(y=2)" =16 +" square form/
=-2=+4 kwadraatvorm
y=2+4
yebh orfaf ym=2
o500 -2) ¥ answianiw
(neg value)
OR/OF (3
Draw/Trek QT L PS F(D: 6)
PT=T5 [lmne from centre | to chord/ A
lym van midpt L koord) T
PT=y,-),=6-2=4 TH———QG:2)
Yo=Y, =4 T
Ve=2=4==1 g
28000
v x=10
-g"" 1 ="
(3)
43 f=12 ¥ subst (0; 6) &
My =023 (5 2) mnto grad
4 form/in grad.
=-z formule
¥
Mg, % Moy, = =1 [tanraak] L radius] Moo
Je Mg -% ¥ My
Ly= 1\L +6 ¥ equahonfvgl
~ 4 @
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Analytical Geometry Memo

J;.
44 tan & = i ¥ fan o= m g
s =5134° ~ answiloniw
.
OR/OF )
B48:0)
6
SoAn T e— + tan o — i
) 48 a 13
soa =3134° ¥ answianiw
(2)
4.5 # = BPS [tan-chord thiraak]-keordst ] v 5 ": R
=00° - @ [ sum m A/ som van A] ¥ 0%~ a
=900° - 51,347 . )
=18 £5° ANSTWE TR
(4)
OR/OF
P5=18
PQ=5Q=+/41
PS* =PQ” +5Q° - 2. PQ.5Q.cosPQS ¥ correct subst into
64 = 41+ 41-2.41 cosPQS cosine rule
msPl:jE = E
.= v PQS=71320
PQ5=T7732°
1%- "R
b= —JPQS [ at centre =2 x # circumf] ¥ answianiw
- 4
= 38,667 @
4.6 Area APQS = Lps *height/hoogte ¥ area formmula/e:
; z
:1 APQS
= = (8)3) vEs=8
2 v Lh=3
= 20 sq umits/vk eenh ¥ answiantw
(4)

OR/OF

midpis.Z=2omireks £]
=77,32°

Area APQS = %Pq.qs.mmfas
- ;mmsm 77320

= 20 sq umits/vk eenh

PQS =2x38,66°  [at centre =2x at circum/

v s1ze offgrootte v
PQ5
¥ area mle/reél:
APQS
" subst correctly/
subst korrek
¥ answianiw
(4)
[20]
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Analytical Geometry Memo

Question 3 Feb March 2016
il 1=(=2) Yeubst (1 ;1)
Mg =5 & (0:-2)
—3 ¥ answ/aniw
(2)
5
3.2 QF: ) =-%1-3
1
" i"i"i'”R = —% ’ muH. = -E
1
My, XM = 3= N |
==1
SJPQLQRE S PQR =907 (2)
33 ——x=lm=x+2 v equating/gelyk
stel
2
E.‘I.' md
x=6 v rvaluefwaarde
y=—4 ¥ y-valuefwaarde
SR(6 ;-4 (3)
14 _ _J* v subst mto/in
PR =.j(1- 1=-(=4
a E} +1=(=4) distance formula/
= '.'rﬁ = 3'*.5 afstandzformule
v answilanfw
OR/OF zurd form/
wortelvorm
| )
PR* = (1-6)° +(1— (=4} ¥ subst mto/in
_ [“EI o+ ) distance formula/
B afstandzformule
~PR= -q"ﬁ =5.J2 v answiantw In
surd form/
wortelvorm
2
35 PR is a diameter/ 'n middellyn [chord subtends/ied onderspan 90°] [ v'+'S

Centre of circle/Midpt v sirkel: [ﬁ . 1 : 4]

44
2 2
32

j

;-.E OR. 51 OR 354

1Y (3 so 75
[‘I.—E] 'I'['I'I'?} IT DR T DR].EE

oo (shimad)

¥ rvaluefwaarde

¥ answianiw

(6)
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Analytical Geometry Memo

16 m offvan radis = -1
~.m offvan tangent/raakhn =1 ¥'m of tang/rkl
Equation of tangent/Fel van raaklyn:
y=y=(x=-x) F=X+¢€ v oubst m &
e lm v o P(1 ; 1) into/in
y-l=x-l ORIOF  1=l*¢ eq of linefvel v
ny=x y=x b
v answlanfw
, 1 @3)
37 tan PNT = m,, =1 ¢ tan FNT = =1
= PNT =135° v PNT = 135°
tan PMT =m,,, =3
-~ PMT = 71,57° « PMT = 71.57°
P=6343° [ext # of Afbuite v A) vP=6343°
S Om 65T [sum of s in Aftom v L& in A) + answiantw 5)
OR/OF
Extrapolation of BQ to 3/Ferlenging van RQ na 5:
tan PNT = m,, = -1 ¥ tanPNT = -1
- SNR =135° ::SIM'R:H:.“ |
tan NSR=my, =—1 tan NSR = -1
- NSR =18,43° v N5R =18.43°
Fml180=(135°+18 43%) [sum of <5 in Afsom v £ in A]
= 76,57 v answlanfw -
o (3)
OR/OF
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Analytical Geometry Memo

+ subst mto/in
PQ'=1"+3 =10 distance formula/
_ afstandsformule
PQ =10 ¥ distance/afit PQ
m[]=ﬂ=@=i v comrect tng ratiof
PR .50 .5 korrekie trig vi
L 9=165T° ¥ correct g egf
korrekte trig vel
OR/OF v answ/aniw
(3
3 _ gl 42 ¥ subst mnto/in
- 2 -
QR"=6"+1"=40 distance formula/
QR = 2410 afstandsformule
Wl 2 ¥ distance/afst PQ
socosfl= N = T v'corect trig ratiof
g < ’ karrekte trig vh
s 8=2635T ¥ cormect mg qur
korrekte trig vgl
¥ answ/antw
(3)
OR/OF
My = My ¥ comrect formula/
tan & = m korrekie formule
-l-{-‘l} Y M, = =2
=3 ¥ cormect subst/
1+ {_%}{_1] subst korrek
=2 2
2 ¥ = 2657°
~ 8 =265T (3)
iy
tangent OP goes through the onginfraak! OP gaan deur corsprong | v POM = 45°
POM = 45° VR
OPM =8 =P [tan-chord theorem/raakl-kdst]
tanliMT:mm =3 *"EP-_"';II'-_-"LE_-"“'
= PMT = 71,57 5
S +d2 e 1507 [ext £ of Albuife- v A] v (w2657
so# =265T° (3)
[23]
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Analytical Geometry Memo

Question 4 Feb March 2016
4.1 OR L TR [radius | tangent/raakl] v SIR
S Mgy XM, =—1
S Mgy =—2 *'m offvan OR
Ly=-x * equationvel
(3)
4.2 ¥ +(=2x) =20 v subst eq of OR
P mto circle eg/
X 4dx" =20 subst vel OR in
Sx*=20=10 sivkelvgl
yiod=0 ¥'st. form/st. vorm
(x+2){x=-2)=0
- =]1. : v y-valuefwaarde
=)=
‘1'_ RJ::_,{__L}_J Y yvaluefwaarde
43 Subst R(2 ; —4) into the equation offin vgl van PRS:
Il ¥ correct subst/
-4= T':I" +k korrekte subst
J{;}? ;55 “'value of &
0=Lx-5 Vy=0
2 + x-intercept/afinit
x =10
. 05=10
_ _ 1
Area/Opperviakte = EGS 0T ¥ comect subst
1 - mto area form/
= ?EID}E,} subst korrek in
=75 sq unitshvk eenh opp-formule
¥ answ/antw
(6)
44 x, +2 =4
I:ZI=L',I+ and/en {I'=‘1",ll
. V{—; 1) - v x-value/waardeV

T :;-5) ... from'vand3
VT = 4f(=2=0)* + (4 = (=5))*
=/3+81
=85

Y yvaluelwaardeV

¥"subst of pomts V
and T nto
distance formmula/
subst punte Ven
Tin afst-form

¥ answilantw

(4)
[17]
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Analytical Geometry Memo

Question 3 May June 2016
3-'1 Iy ™ 1|
Myp =——
' {'; _ 51' + substitufion
-248
-6 |
== =]
6 2}
i2 My ==1 [BC|| AD] v gradient
dEmrre ¥ substitute m and
10==8+¢ (8 - 10)
ce=18
y==x+18 ¥ equation
(3}
OR/OF
My = =1 [BC|| AD] v gradient
Y=y, =mx=x) =
y=10==(x=8) ¥ substitute m and
R 18 (8; 100
y==x+ v equation
E)]
3'3' Jr -:I.I
Mg =—
X, =X,
= 10-0 =1 v substitution
§4+2 v answer
Mgy XM, =lx=1==1 v M, %, = =1
~DBLAD (3)
OR
AD* =72 or AD=+[T2 or 642 v+ caleulating
. all 3 sides
AB =172 or AB=+272 or 417
BD" =200 or BD=4+200 or 102 p
.. AB" = AD* +BD" AR = AD? +BD®
.. ADB=90® [converse Pyth th! omgekeerde Pyth s1] (3
34 | tanBDM = mgp =1 7 tan BDM = mgp,
-.BDM = 45° v answer
(2
OR
I 1
I BEM 10 1 v smBDM = —
BDM = - = =
o BD 1042 42 2
. ¢ answ
» BDM = 43° A o)
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Analytical Geometry Memo

35 ' .
T 1}-[.1, +Xy ¥, +_]_]
2 2
=248 0+10
T
-H:j] '«"’TULE:‘
T symmetrical about BM/T is simmetries om BM
.. distance of T to BM = 5 umits = distance from BM to C . )
-~ C(13 - j} value of x
” ' ¥ value of y
OR/OF )
it=0 1
My = ———=—
E=(=2) 3
Equation of DF: 7
Y=y, =mx=x) eq of DF
1
y=0==(x+2
] 3 (x+2)
1 2
) —E. + E
Equation of BC: y=-x+18
7
%.1‘ + §=-.1' +18
4x =352
x=13 svaloe of
~Ly=-13+18=35 value of x
i - ¥ value of v
S C(13:5) .
(3}
EX. area/opp ABDF = area/opp ABDM - arealopp ADFM ¥ formula/method
1 11010 v 10(DM)
=?{IDIID]-?EID)[?J v 10 (BM)
- - 10 1
100 .1 . ¥ erdo(1h)
=—or 33 = or 33,3 square units/vk eenh 3 3
3 3 ¥ answer
(3}
OR/OF
arealopp ABDF =~ BE DM ¥ formmla/method
1(20 v BE
- ?(T}l-l}} v v DM
L 33% or 33,3 square units/vk eenh ¥ answer 5)
J
OR/OF
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Analytical Geometry Memo

FDM =18 43
~BFD =108 43°
0 L2

E-:F-Tm'ﬁ?

[ext £ A]

1 =y

10
2 5=0 1 . FM 3
FDM = = - FiMeee——— = = —

DF2 m (10)? +[3§]_ [Pyth ADFM]

DF=1054 or ,IEIEIEI or 10;!"1_0

W 200 e 10 2

BD = /(10=0)% 4 (842

~ arealopp a.BDP-}.BFJ—‘D.s.mBr?D
= L{20Y 10410 ) 108,43
2L 3 3
- %nr 33% or 33,33 square units/vk eenh

OR/OF

3 .
BP=_T00I ﬁi

BD = /(10-0)7 4 (84 2)°
= /200 or1042
arealopp ABDF =~ BE BD sinDBE

=%[?}{Jﬁ Jsin 45°)

=L;D or 3-3-% or 33 33 square umts/vk eenh

OR/OF
area/opp ABDF
= areal/opp ABCD — area/opp ABCF

- %[mﬁ [542 }-%[?][5}

- % or 33%01' 33,33 square umts/vk eenh

OR/OF

¥ gradientiTatio

v BFD

v DF

¥ correct
substitution mto
area mle

¥ answer

(3}

v BF

v BD
¥ formula’method

¥ correct

substitution mto
area rule

¥ answer

(3}

¥ formulamethod
v BD = 1042
v BC = 5.2
20
v BF= ==
)
¥ answer

(3}
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Analytical Geometry Memo

1
- 5=0 1 . FM 7 1
t&nFDM-ch -13+3-E ar meﬁi-ﬁ-ﬁ-g --"gmdient."r&tiﬂ
FDM =18,43°
BDF = 26.56° v BDF
area/opp ABDF
= %.ED.DP.&J’:: BDF « DF OR/OF
= BD
1 3 10410 ) . g = + cormect
- E'[IQ”E{T]M 26,560 substitution into
100 1 _ area mle
- T-u-r 33 EUI 33 33 square unitsivk eenh ¢ ansvrer
(3)
[18]
Question 4 May June 2016
radius L tangent /raakln v R
(1)
CR*=TR® +CT" (Pyth) bstituti
o
CR? =20% +10% =500 substnmoon
CR =+500 or 1045 ¥ answer
(2)
CR” =(x, _-le_l +()y _.1'|:|:
500=(k-3)" +(21+1)° ¥ substitition
k° —6k+9+ 484 =500
k° —6k—T7=0 *" standard form
k=Tik+1)=0
[ W +1) ¥ factors
k=7 or k#-1 vE=T
(4)
OR/OF
CR? = (1 =1)? + (2 =17)°
500 = (k=3)" +(2141)° ¥ substitution
(k=37 =16 ¥ square form
F=3=4 or k=-3=- ¥ square root
vi=T
Fe=T7 or ke=l (4
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Analytical Geometry Memo

44 (x=3) +(r+1)* =100 ¥ " answer
(2
45 C5=10and C5 1 PS
~5(3:-11) v 5(3;-11)
sy=-11 ¥ answer
(2)
46.1 5(3:-11)
2 3(=11) - 4x =35 ¥ substimuting
x==17
LP(=17:=11) ¥ AmswWer
(2
OR/OF
e an ¥ equating
3 3
4.8
373
r=-17 ¥ ANSWET
462 PT=P5 [tangents from common point/rklyne vanaf dies pt] v 53R
=17+ 3 =20 umts ¥ answer
(3
OR
PC=+J(=17=3)2 +(=1141)°
=./500 or 1043 ¥ value of PC
PT*=PC*=TC®  [Pythth] P
= 500 - 100 usmng Fyth
=400 v
_ . ANSWeT
L PT=20 3)
OR
PC m+f(=17=3) 4 (=1141)’
¥" value of PC
=500 or 1043 v S/R.ar
L PT=TR
L PT=20 ¥ answer
E)
471 M(3:.-16) ¥ answer
(1)
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Analytical Geometry Memo

472 Fadius =4 ¥ EnSWer
(1
473 r+r,=10+4=14 v I T,
distance CM =4J(3 = 3)% + (=1 + 16)°
= 4225
=15 v 15
CM=r+r, + explanation
Therefore the two circles do not intersect or touch /Daarom sny of 3)
raak die twee sirkels nie.
[21]
Question 3 November 2016
3l M = Mhdpt of AT [dags of rectangle bisectf
hoekl vreghoek haheer]
_ ‘{- T+6 24+ SJ
=] —  —
- - ¥ x-value of M
.Y l ) E ¥ yeralue of M
T\ 272 (2)
32 i=0 3
Mg =|5-P = ﬁ-F ¥ amsTer El}
OR/OF
e w2 =3
"‘-P_ C pef  answar
(L)
i3 M., =My [AD]||BC]
M. =2
My =2 Bl
3' . W 1 T
E = L Eqﬂtu:"a
i=ll- lp
1 P
=4d= AnsTer
=73 3)
OR/OF v My =2
v=1 =2{x=x7)
Ci{6:3)
v cubst
y=3=2(x=6) G
“y=2x=-90
buty=10
_ 1 — ¥ ansTer
v=d3=p 3)
OR/OF
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Analytical Geometry Memo

y=2lxde
I=124c¢c
v Mg =2
-O=c
y= 2x=0
0=2r=0 ¥ subshtuting
3 .
I= ? - P= E
¥ ansTer
(3
34 DE =AC [diag of rectangle = f heekl 1 reghosk =]
AC= ‘IJII':-TJ =x) +(y=-n) v substitubion
AC=4f(6+7)% +(3-2)2
AC =137 41 7 length of AC
AC =4170 _
~DB= 1.|Ii-'rﬂ oT 13._"]—1- v AC=EBD [_'5_':!
35 tang = mge = 2 ¥ tana =mpe
S =68343° v o =6343°
(2)
36 In gquadnlateral OFBG: )
OFB =63 43 [vert opp Lsfregoorst £&] + size of OFB
FOG = GBF = 90°
. OGB = 260° - [90° + 007 + 63, 437] [sum s quadiram =& vierh= 3607] v 5
- OGB=11657° " amswrer
OR/OF (3
1
i AR = -E w il‘il'i'AH = '—'E
90" + OGA = 153.43°
s OGA =6343° v g
OGB = 130" - 63 43° ¥ amswer
=116,57° (3
OR/OF
FOG = GBF =90*
~G0FB 15 eve quad : SE
OGB =180° - 63.43° [£s of cve quad = 1307 ¥ answer
=116,57° (3
OR/OF
OFB =6343°
X0G = FBG = 90° v 5
. OGBF 15 a cyclic quad
; v 5
20GB =1807=63.43° ¥ answer
0GB =11657° (3)
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Analytical Geometry Memo

3.7 5 .
M{-% ) %] 15 the centre/is die middeipun: ¥ Wiz centre
N7 170
rm= l_l 0 = radius [BD 15 diametermiddelfin] Y rE—
. . 2
1y Ay J170 83 . _
X 'I'T + :u -? = 5 =T ='-1-_-5 W equaton
V2 . - G)
38 | CBM =BAM =45° [diag of square bisect #sfhoek v 1ierk halv =] ¥S
S BCwillbe a tangent [converse tan chord thiomgekeerds raakl-koordst] v R o)
OR/OF B
. C w5
AMB =90* [diag of square bisect 1]
- AB 1z diameter
BC L AB A ¢ R
- BC 15 tangent [ ime L radius or converse tan-chord th) 2
[19]
Question 4 November 2016
4.1 £ m sema cirelal & at centre = 2.2 on circle “ R
£ in halfsirkel /< by middelpt = 2./ op sirkel (L
42 T=2
My = 325 v substitution
5
=-= ¥ Mg
- (2)
43 Mg XMy, ==1 [TSL5R]
g,
My, == v Mg,
.
V= =X+
5
2 v substitution m
]=?I:5]+{‘ and {5;2)
ce=0
. v aguation
=X (3)
OR/OF
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Analytical Geometry Memo

My XM, ==1 [TSL5E]
2 v Mg
. =%
N PR
ST El:l =) + substitution m
. 2 - and (5:2)
"-'=§[l-‘} ¥ equation
2 (3)
:I = E.‘l
441 1
re= 3!51 v
1 = ¥ amewer
TR=2r=2 353 =4/143 (2
OR/OF
™M= "{(3_9}: .|.[T_|j.l]- - /143 ¥ subshitution
[ 5 -
1 ¥ answer
TR=l_r'=1[ 35_—4 =+/145 (2
442 1
I'-[[Q: ﬁ;] v M
. , =
. '1'H+3.9 nd .1H+._ﬁ%
E.I:IE_: 6) ) _ ¥ x coordinate
Answer only: full marks ¥ ¥ coordinate
Answer only: only 1 coordinate (3
cormect {1 mark)
OR/OF
1 v M
I'-[[Q : ﬁ-—]
2 ¥ x coordinate
¥ 1 coordinate
(3

el 1 .
P{9+ﬁ-ﬁj-?]=R{15.ﬁ}

OR/OF

38
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Analytical Geometry Memo

m 03 1
= =——
,51_ 7 12
B %
M - '-'=-l1{3-}+-r' '--__1'+_T9 ......... (1)
v aquating
SR: v=—=x ... (2
2 1 20
El = -E'\ ¥ T ¥ x coordinate
7 7
£I= £ ¥ 1 coordinate
60 4 )]
x=15
- 15)=6
) _EI: 3=
443 | or_ S s +0an )
5T = 1‘][{5 - 3]: + |:1 - _.":I!'  substitution
ST=4d+25 =1,||r3_9 ¥ answer
3
smR = L E ar'ﬁ or ! or 0,45 ¥ ratio
TR 145 5«5 (3
OR/OF
IfS= "J'ﬁ
SR =229
1 v area
area of ATSR = (/292429 )= 20
-]
1 - .
29=E[ﬁﬁ43)c1@}5mﬂ / catio
- (3)
sin R =£ﬂf' 1_
545
B T S S U DRI
"R=3"g -] w35 12 "mET
My ¥ Mgy = =1 [r L tangent] s, =12
my =12
¥=1 =12{x=x)
y=T=120xr=3) s y=12x-29
y=12x=29 }
substitute K{a:b): 3
b=12a-29
DR/OF
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Analytical Geometry Memo

1
?—EE 1 f-”:l =-l
MR =5 =—13 BTN
mp Xmp ==l [rl tangent]
b=T
=]2 ¥ Mgy, =12
;--_i 12 3 v’subsﬁtul:iun
- Tm12{a=13) (3:N&(a; k)
bwmlla=29 3
OR/OF
KR =TR" 4 TK"
(@=15) +(B=6)" =(15=31 +6=T7" +(a=3"+ B =707 | subst into Pyth
— L — — —
a4 225-12b436=14441-06a4+ 9140449 v mltiglication
2b=24g=58% ¥ simphfication
be=12a=129 3
445 TE =TR

J@-30 +(b=T) =145

(-3 +(b=T) =145
substitute 5= 124 -29 [fromd.4.4]
(-3 +(12a=-290=-T)" =145
(@-3) +(12a-36)" =145
a’ =6a+9+144g" = 8640 +1296-145=0
145" =870a +1160=0
0= 870+ -,JIII:E?'I:I'}: = 4{1435)(1160)

200
dmt or amd
Sbh=122) - 29 or bB=12{4)-29
=_5 =14
S E(2 ;-5
OR/OF

¥ subshitwhon 1nte
distance formmula

v substitution of
b=12a-29

v standard form

¥ subst into
formula or
factorisa

v 1values of o

v value of b
(6)
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Analytical Geometry Memo

TE =TE
Ja=37 +(b=T) =145

(@a=3) +(b=7) =145
Substitute b =120 -29 [from4.4.4]
(@a=3) +(12a=-29=-T)* =145

¥ subshituhon inte
distance formmla

v substituhon of

(a-3)? +(12a-36)" =145 b=12a-2
(a—3)" +144(a -3)* =145 i
{ﬂ-j:}:=1 J{ﬂ_i}_-l
a=-3=+%] ¢ +1
a=2or 4 v ralues of o
L B=12(2)- 29 or b=12(4)-29
=-5 =19 al s
~E(2;-5) value o
(6)
OROF
1 b b v" snbshitution
KR =IR" +IK ¥ substituhon of
(a=13) +(b=6)" =145 +145 b=12a-29
(a=135)" +(12a=20-6)" =290
(=13 +{12a=35)" =290 v standard form
a =30a+225+14da” =8400+1225=290
145a° =870a +1160 =0 v factors
a’ -6a+8=0
sa=Na=-4)=0 ¥ values of a
a=2 of a=4
S b=12(2) =29 orb=12(4)-29 ¥ value of b ©
==3 =19
E(2:=3)
[23]
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Trigonometry Memo

Question 5 November 2014
5.1 . CP
sin CAP = AP ¥ comect sine ratio/
korrekte sin-verh
i 3
Y B
v = 60° -
.
OR/OF )
smI0” _ smox ¥ comect sine ratio/
8 4+/3 korrekte sin-verh
433 NE]
5l ¥ = = -7 ¥ 5
¥ = 60"
(2)
5.2 CPA =DPA =30° { APbisects DPC) v DPA=30°
AD? = AP? + DP? =2 AP DP cos APD ) ot
L. ct subst into
=8 +47 = 2(8)(4) cos 30° o
.. J3 korrekte subst in
=8 +4" = E{E}EJ}I:T} cos-reél
=2457... * M 57
AD=496 v 496
(4)
3.3 smDAP  sin APD
DP . ‘_5‘3']3? ¥ cormect subst mto
amy  Im sine ralef
4 4,96 korrekte subst in
. 4sm3Qe sin-regel
S Y = 106 ¥ 5.-]1]_] E-'I..ijf.‘ﬂ
= 0403 723785
y=23,18° ' 3)
OR/OF
AD® = AP? + DP? =2 APDP cosDAP
47 =87 + (4.96)% = 2(8)(4.96).cos ¥ ¥ correct subst into
cosine mla/
korrekte subst in
cos-reel
oo 8 +(496) -4 _
C T E)4.96) ¥ cos ) subject
cosy =09143 .
y=2382° ¥ 13 82°
(3)
]
Sponsored by Anglo American Platinum 42 Compiled by XL Education




Trigonometry Memo

Question 6

November 2014

6.1

cos” (130° + x) + tan(x = 180°)sm(720° = x)cos x
= (=cosx)’ +[=(=tanx)](—sm x)cos x)

¥ (—cosx ) or cos™x
¥ tan x or —{—tan x)

=C05~ 1 + [ ST ](—m'.n x){cosx) v —sin x _
e P
mC05" ¥=35I0" X COsX
=cos 2x ¥ cos’ x=sin® x
(3)
6.2 i ex = /7) vrewnite asthersimyf
= cos[90° = (e = /)] cos[(90° =a) + ]
= cos[(90° = i) + f] " expansion/
= cos(M® — ar)cos F=s5m(90° = &) sin F ’f'”b’ eiding
m E».].II [ g i ] ﬁ - S X 5m ,E '*'"'.E.]_'I:IJ_P]_I].-'E_I"E.EH'L' {3}
OR/OF
sm(a - ) « rewtite asfhersir
= cos[90° = (a = B]] cos[(90° + ) + {—r;{i
= cos[(90° + F) + (=ax)] v expansion/
= cos(90° + F)cos(=a) = sm(20° + ) sml=ca) withreiding
= (=510 /) CO5 of = C05 F=s1n r) + simpliverseny
= 511 ¢r €05 fF = oS s 5§ (3)
6.3 -1

=sin * 76° — cos 76°
=—{ cos”76° —=m ~ 767)
=—cos 2(76%)

=—cos 152°

=— (—cos 287)

=cps 28°

= cos (90° — 62%)

=sin 62°

OR/OF =-cos(90° +62%)
= — (-5 62°)
= 5 §2°

o OR/OF
=
=sin ° 76° — cos 76°
=g 76° sim 76° — cos 76° cos 76°
=5 76° cos 14° — cos 76° sin 14°
=g (76° — 14%)
=sm §2°

oo OR/OF
-] ,
=sm - 76" — cos” 76"
= cos” 14% —sin” 14°
=cos 2(14%)
=cos 287
=gm §2°

+—{ cos” T6° — sin * 767
¥ recogmition of cos

double angle
¥ —cos 1532°
¥ cps 28°
(S0
¥ cos 14°
¥ sin 14°
v recogmtion of sine
compound angle
¥ sm(76" — 14)
(S0
¥ cos® 14°
v sin” 14°
¥ recogmtion of cos
double angle
¥ cos 28°
()
[11]
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Trigonometry Memo

Question 7 November 2014
1.1 0=y <2 or yell:;2] « cntical values/
kritieke waardes
¥ notationmotasie
(2)
1.2 sinx+1=cos 2y . i
1s.:i.11:r +1=1-2smm"x v 1 - 23y
Jsmx+smx=0 " st form/sf vorm
simx(lsmx+ 1)=0 (2)
1.3 smx(2smx+1)=0 v smx=0 or
sinx =10 ar ECiIIT=—1 s.iu'r=—1
- - ? - j
x=0°+k.360° or r=210° + k .360° or « 0°; 180° OR/OF
x=k180°
x=180° + k.360° x=330° + k 360°, kel v 2107 ; 330°
OR/OF v £360°, ke Z
x=k180° kel (4)
7.4 Ki
T ¥ y-Interceptfafsmit
¥ y-Intercepts/afinitte
a ¥ min/max pomts/
\ / min/maks punte
_.-'-""'"- H“"‘"ﬂ-._
. /: 7 ] i [ 1\3-:: ’
(3)
1.5 Fx)=glx) at’by:
x=-30";0°;180° ; 210° v 307 ;07 ; 1807 ; 210°
~f = 30%) = glx + 307) at’by:
x=—60°; =307 ; 1507 ; 180° " =607 . =307 ;
1507 ; 1807
(3)
1.6 Senes will converge 1f/ Reeks sal konvergeeras: —-1=r =1 v —l=r=1
—1= 2eos 2y =1 ¥ r=2cos Mx
—E-i cos 2y < % v —%-i cos l'r{%
3P =x=60° or xe(30°;60%) v 307 = x = 60°
(3)
[19]
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Trigonometry Memo

Question 5 Feb March 2015
5.1 ity
=(3 sm &)° + (3 cos &
=0 sm® #+ 9 cos® @ ¥ simpliverseny
=0(z1n* # + cos® ) ¥ CEIGF=19
=1)
—0 v answer/aniw
(3)
52 sin 5407 = x). smi=x") = cos(l 80° = x).sm(P0% + x) ¥ 51 540" = x) m3n x
sl 50° = x).sim{=x} = cos(l 80 = x). sin{90° + x) ¥ sin(=1) = —3In x
= (s X =51 x) = (—cosx){cosx) ¥ cos(180°=x) = —
==—sin’ x+cos’ x cos X
=coslx ¥ sin(90° + x) mcos x
¥ —sin'x4cos’x
¥ ooz My
(6)
W OT =fx*+p° v OT =qfx 4+ p°
= L ¥ sing =L
SIn ¢x o7
x? o+ p?
£ Y
."I.'! + 2 1_+ 4
NESEY ﬂ Jl+p v el
bl |
r=-1
RIO (3)
P Ees. m)g“' quadrant)
r+y=r VX +y=r
; k] + 2 - ﬁ 2 B
1'1"!]5 +Fh‘ " subst
Cep =l p
r =1 v ¥l
=1 (P lies in 3™ quadrant)
(3)
532 cos (180° + a)
= =05 ¥ — 05
B -1
-.,Ill + pz
1
Jl+p? ¥ answer/aniw
(2)
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Trigonometry Memo

533

OR/OF

OR/OF

¥ expansion’
witbreiding

¥+ squaring each
term/bwadresr
elke term
(3)

¥ expansion’
witbreiding

¥ squanng/kwadrering

¥ wnting as single
fraction/skryf as
enkelterm

(3)

¥ expansion’
nitbreiding

¥ squanng/kwadrering

¥ wnting as single
fraction/skmf as
enkelterm

(3)
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Trigonometry Memo

541 The 1dentity 1s undefined for/die identiteit is ongedefinieerd as: [+ x=0°
Jsm x =1 ¥ r=190"
sLsiny=0: x=0°;180° ¥ x=180°
orfef
tanx =w: x=90° (3)
cox= 0% 007 1807
3 ¢ o ETTY D
2tanx =—sm 2x
5472 LHSLE = —
2sm- x _
i 25N X COs X v =2
cosx) cosx
= — ¥ lsmx cosy
2em” x
L i - : I . -
= I X =—Il5I0 X COs X . 1 : ' 5]_111P]_;|f_|' mmerator’
cos X Jsm” x vereeny teller
2smx(l-cos® x 1 .
J2smxl )L v factorising/fakt
CosX 2sin” x
_ 2sinx(sin® x) w1 v 1—cos® x=sin®x
COSY 2sin” x o
gin ¥ simphfy tolverssmy
" cosx ng SmX
=RHS/EEK
OR/OF (6)
2tan x =3 2x
LHSIE = ————
2sin” x
51N X . .
2[ ]- 2simxcosx ooHn
__\eosx) ‘ | Losx i
2sim” x Cos X ¥ Dsiny cosy
_ lsinx-2sinxcos® x
T Jsin’xcosxy v simplivereeny
_ 2sinx(l-cos’ x)
T 2sin’ veosy v factonising/faks
_ Isinxsin’x

2sin” xcosx
51N X

CosX
=1{anx

=RHSEK

7 . 2
v 1—cos“x=smm"x

¥ simplify to fvereemy

ng 241

CosX
(6)
[26]
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Trigonometry Memo

Question 6 Feb March 2015
6.1.1 In ATAK:
AE . . ¥ corTect g ratio/
T = un ETA korrekte rigverh.
AK=KTsmx
=2sinx ¥ answer/amw
(2)
OR/OF
sinKTA  sinKAT
AE | KI ¥ correct subst mnto
sinD0° sinx sine ule/korrekte
—= subst in sin-reél
2 AK
AK=2smx ¥ answer/amiw
(2)
6.1.2 In AAKF:
EF AK
= P
SnKAF | smAFK using sine ulef
KE iK gebruik sin-reel
: = — ¥ correct subst mto
sm{90°+ x) =nlx sine Tulefforrekte
AE in(90° + 1) subst in sin-reél
KF = < v ¥ sm{90° +x) = cos x
=— 5]_111":“51 v lsiny.cosy
Jsiny cosx ¢ 1
=] 5
OR/OF ©)
In AAKF:
EF _ AK
snKAF  smAFK ¥ using sine rule/
KF AE gebruik sin-reél
e = v correct subst into
sm(90°+ x ]_ sin.2x sine Tule/korrekte
KT = AFsm(90° + x) subst in sin-reél
sin 2x
~ AT tanx.cosx
T v sm{90° +x) =cos x
_5.111.1:’.1?::5:\’ cos Y =£ ¥ 2sinx.cosx
5 5101 . 2
2cosX. CO5 X =
= _COSX AT =2cosx
25in X. €058 X
=] v 1

(&)
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Trigonometry Memo

Question 5 November 2015
511 | s 2037 ¥ reduction’
=_gin 23° reduksie

-k

¥ answ itofantw
vk

(2}

512

cos® 239 =1—-35n* 237
=1=Fk

cns]i“:di-k

23"

(r:4k)

W

¥ identity/identiteit
v cos” 23° itofitv k

¥ answilaniw

513

OR/OF
¥ +(a.|"i.T}: =]
v =l-k

Y=all=F
cos23% = ‘il'k =4l-k
tan (—23%) =— tan 23°

_ sin2¥°

cos 237

tam (~23%) = — tan 23°
__AF k

-k Vi-k

OR/OF

(3}
v xt=l-k
" x itofifv k
¥ answianfw
(3}
¥ reduction/
reduksie

¥ answ itofantw
itvE

(2}

¥ reduction/
reduksie
¥ answ itofaniw

itvk
(2)

4 cos x.(=3n x)
s 30° = x + x)
_ =4dsmx.cosx
© sm30®
=4zumx.cosx
1
2

=-=8snx.cosx
==4(2 s x.cosx)
==45m Xx

Y oosx Y—smxy
¥ s (e + f)

<
[t | =

¥" double sme form
/ dubbel sin form

¥ answfaniw

(6)
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Trigonometry Memo

OR/OF
4cosx.(=smx)

Y Cosx Y—sinxy

—4smy cosy

(sm30°cosx—cos307sm x)cos x + (cos 307 cos x + s 30°P sin x) sIn x

_ =2(2smx.cosx)

T

?'DIJ'S ."|+?3]Jl X

_ =22smxcosx)

73 .
?{ms‘ X+sm" x)
~ =22smx.cosx)

B 1
E{H

==8C08Xsiny

==4(2sm xcosx)

1 . NE) 1. ..
{?m&x - Ts.m.r] COSY 4 {T COSX +— 5111 X} 5IN X

] ]. . 7
COS~ X +=—SI0- X

b = %,

<
ot | ==

¥ double sme form
A dubbel sin form

¥ answilaniw

(2cosx+1){cosx=4)=0

S COSX = —% ot/ef cos x =4 (no sclution)

==45n 2y 6)
53 cos 2r—Teosx—3=10
Jeoss x=1=Tcosx=3=0 v El_iﬂllilfﬂ_-ﬂf
. withreiding
2eos” x=Tcosx=4=0 -

Jeoss x=Toosr=4 =0
¥ factors/faktore

- v pos X = —l
Lo x=120° +n.360° orfof x=240°+n360° ;ne 2
v 120° & 240°
OR/OF v+ n.360°
S x=x1200+n360° nel OR/OF
v +120°
v+ n.360°
(6)
54 sin 3¢ = s 2 + )
= 5in 2fcos # + cos 2@sin & ¥ expansion off
. uithreiding van
=2smécosdcos @+ (1=-2sm™ #)smd sin( 26 + &)
=2siné(l —sin” @) +sing-2sin’ @ ¥ expansions of sin 20
_ 3 AND coz 28
=3sunf—-4sm” & .
1 1 v 1=z~ @
=3=)=-4(=) ¥ subst
3 3
4
— 1 = 1—?
23 v answianiw i
=33 (3)
- [24]
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Trigonometry Memo

Question 6 November 2015
6.1 Sfx)=cosx —% andfen  g(x) = sm(x + 30%) ¥ flx)=cosx —%
. o —_ann ) _ 1 ¥ g{x) =sin(x + iﬂ“}
- p=30° andlen g= 3 ¥ value offwaarde v p
¥ value offwaarde vg
OR/OF (4)
sm (60" +p)=1  andlem cos(® +q=% v sin (60° +p) =1
2 ] T
_._P=3E|ch ---':_E'=_% ¥ cos 0 _IE'—E
- ¥ value offwaarde v p
¥ value offwaarde vg
(&)
6.2 ¥ e (-120°0 ;0 OR/OF -120FP=x=0F « critical values/

kritiese waardes
v" correct mterval!
korrekte inferval

2
6.3 The graph of g has to shaft 60° to the left and then be reflected | v 607 left/links
about the x-ax15/Die grafiek van g moet 60° na links skuif en v reflection about
dan om die x-as gereflektesr word. x-axisfrefleksie om
-5
(2
OR/OF
The graph of g must be reflected about the x-axis and then be +" reflection about
shifted 60° to the left /Die grafiek van g moer om die x-as x-axisfrefleksie om
gereflekteer word en dan met 60° na links geskuif word. -5
v 60° left/links
(2)
OR/OF
The graph of g has to shaft 120° to the nght /Die grafiekvang | v +" 120° nghtiregs
maet 120° na regs geskuif word. (2)
OR/OF
The graph of g has to shaft 240° to the left [Die grafiek van g v v 2407 leftilinks
maoet met 240° na links geskuif word (2)
[8]
Question 7 November 2015
11 CAD =180°-24 [ £5 sum of Af2e som van A] v answiantw O
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Trigonometry Memo

7.2 sin ¢ = sn(180° - 24) " correct subst into
x+3 2x sine mlekorrekte
smf  smlf sibst in sin-reél
x+3 2 * sm 28
sinfd 2sin#.cosd v s cos @
x+3
o 1,1_5:]1{! v cos § as subject/
cosll = m as ﬂﬁ(f&i"'.q'ﬂip
costi= x+3 (4)
OR/OF
AD=x+3 [sides opp = £sfsye fo = Le] Y aD=x+3
AC? = AD? + CD?-2AD.CD cos 6 ¥ correct subst into

: T e cosine rule/korrskte
(x+3) =(x + N +(2x) =2(2x)x + 3).cosd cubst in cosredl
O0=4dx® =4x(x +3)cos @ v simplification/
Ayt versamvoudiging
cosfl = Ax(r +3) ¥ cos & as subject/
o as onderwerp
X
T x+3 4)
OR/OF
Draw/Trek AP L CD v constrfkonsir
v " gketch shown/
cos B= toon skets
X+
4)
1.3 2 p 2
cosil = E cosil = E
f=66.42° v size offgroofte v
In AABC
1 AB _
sl o= e " cormrect ratiof
- AR korrekte verh
s 3321%=_—— ¥" subst comrectly/
:'_ korrek
AB =5 sm 33.11Q ¥ answilaniw
=274 (3)
OR/OF
. @ AB
511 T- T
-7 g v AB=13sin L4
L AB=353un 5 2
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Trigonometry Memo

but/maar:
. v lonfvel
2 equation/vg
cosfl = E
.62 " simphfication/
1=2sm 33 vereemvoudiging
.8 3
5N : =—
2 10 v value offwaarde v
5j_'|1£= i sin ¢
7\ 2
| 3 5. v answlantw ]
SAB=3 ﬁ= T——,--l [:'}
- [10]
Question 5 Feb March 2016
3511 | tam# = :
1. = -F v answiantw
] (1)
512 |sm(-f)=—sm @ ¥ reduction/
OP ={- ﬁr .30 rediksie
OP* =16
OP =4 v OPF =4
. 3
sin (—#) = -1 ¥ answiantw
(3
513 %:ms]ﬂ v trig ratiof/verh
61— T in? ¥ expansion/
a=6(1-2 511.1‘ &) withreiding
3y
.ﬁ-ﬂ[ﬂ “Em“'%
24 27
Y
3
= -3 ¥ answiantw
OR/OF )
g = cos2d
6 ) ¥"trig ratiofverh
— &Y enst O
a = 6(2cos H‘ 1) + expansion/
_ .?[- i ] 6 uirbreiding
s - =7
4 v oosl = ..f_
1 24 4
~ 4 4
3
= -E ¥ answ/antw s
OR/OF @
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Trigonometry Memo

a
T e 20 ¥ trig ratiofverh
a = 6(cos” @ —sin” &) + expansion/
2 . ithreiding
_d(=T) (3 _
Il 4 v cos i = 3 - &
Fl -
'{ 15] !
o 3 ¥ answ/aniw
4 (4)
521 dsmr.cosx  N21smx.cosx)
Jsin*x—-1 =(l1-2sm?x)
_ 2sm2x ¥ 2sm Ix
T —cos2x v'—cos 2x
=-2tan 2x ¥ answianiw
(3)
) A o 0 £0 _
22| dsmleosl T o) v =2t 2(15%)
Jsm- 15 =1
=— 2 tan3(°
--{z)
3
7 7
= —— 0RO -£ ¥ answianiw
3 @)
[13]

Question 6

Feb March 2016

6.1 gm (x + 60°) + 2cos x =10
sm x cos 60° + cos x sm 60° + 2cosx =10
1

SN & U S
;5111.1 +T'EDE~.'I. +2cosx =0

1. ) _
—smx ==1cosy ———Ccosx

siny = —4cosx —q@cuu‘
3111 X = C05 X =4 --...'r_‘_nj
smy cosx(=4 -J.E}I
cosx Cos X

tanx= —4—o3

¥ expansion/uitbreiding

¥ special angle values/
spesiale ~~waardes

* simpliverseny

v

I X = €05 X{=d = -.E}

(4)
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Trigonometry Memo

62 [mmx=-4-
tanx = - (4+4/3)
ref == 80,10° v”E{I'.lﬂﬂ
x=-80.1° orfgf 99.9° y ggﬁn
(3)
6.3.1 .
£ (307 ; 1)
3 v (=607 0)
) A+ | ¥ v shapefvorm
/
N R
1jr & ) 0 A ! 1o’ M0
"~ =
]
(3)
6.3.2 cosin (x + 60%) = —2cos x N
x &(-80,10° ; 99,90°) OR/OF -2010° < x < 99,90° ¥ ¢ critical values/
kritiese waardes
¥ notation/nofasie
(3)
[13]
Question 7 Feb March 2016
7.1.1 Area of/Opperviakte van APQE. = % PQ.QF sin {]
1 |
= ;-‘-’Em = 4x}sn 60°) + subst into area rule/
- subst in opp-reél
=10y =273 ﬁ +subst & E»JIIJ.P].'r
2 subst en vereemy
= 5afFx = 3% (2)
7112 | For maxmmum area/Fir maksimum opp: v (Area APQRY =0
(Area APQEY =0
543 -241r=0 v 5403 = 24f3x
24f3r =343
. . =% or % orfef 2.5 ¥ answlanw
= - 3
OR/OF G
X = _ji + formmula'e
'” ¥ subst
j L or 25 o ,f
- - answ/antw
j[_'.lll_ l 2 (3)
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Trigonometry Memo

OR/OF

S fir =it =0
i (5=1) =0

x=0eori

0+5 3
== orfaf 2.3

", X

¥ x-Intercepts/
x-afinitte
subst

¥ answ/antw

(3
713 | RP* =QP?+QR?-2.QP.QR.cosQ ¥'subst mto cosine
= 1‘}_‘ + 2152 - 1(11}}{:115] cos 607 Jl'l..'llE”if cos-reél
8125 stmplivereem
- RP =901 + answ/aniw
3
1.2 . i
In AABC: = —
sIn £ B
h
~oAB=— v AB ito h and/en §
s 4
In AABD: AB=BD and/en ADB=90"- g [£s offv A= 180°] v ADB =90°- 3

sin2f  sin(90°- j)
AD ~ AB

_ ABsinlp

" sm(90°- )
_h  lsmpfcosf
_ﬂnﬁx cos &

OR/OF

In AABC: s.inﬁ-JT—]
AB

F

h
sin
In AABD: AB=BD
AD® =AB’ + AB* =2AB ABcos2f

%2 '\I_" '\I:
= e + ! -1[ I .cos2gd

- AB=

smf ) lsmf) sm f

- 2 2
S (NI Y (R [ R O ey )
lsmfF) \smpg s

1 1 3

= _ﬁ + _ﬁ -2[ _JTJ +4h*
L sm s &
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+ comect subst mto
cosine rula/subst
korrek in cos-reél

v AD as subject/
onderwerp

+ expansion/uitbre

+ gim (90°- )
=cos fi

¥ answer 1to

(N

v AB 1to h and/en §

¥ cormrect subst mmto
cosine rule/subst
korrek in cos-reél

+ expansion/uitbrei

*"multiphication/
Vermenigy

¥ simpliverseny

¥ answer 1to h
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Trigonometry Memo

OR/OF

Split 130sceles mangle ABQ) mto two congruent mangles AEB
and DEB. Then AABC = ABAE (AB=AC, ABE =BAC =p I)
S AE=ED=BC=#h

o AD =i (7)
[15]
Question 5 May June 2016
5.1.1(a) 5mT-?1§-%-D45 “value
()
3 30 _
3110 | cos -ﬁ-TID.Qj *value
(1)
512 cos{T +5)=cosTeos5—smTsmS ¥ expansion
2 1
2 3 1 1 Y o Ve
] 1 ¥ simpli '
= - phfication
:jii} JEI:]
5 1 2
= E or ﬁ -::-:'T ¥ answer )
52 1 2
- tan " (120°+ &
cos(360° = #)sm(90° = &) I: }
1 ¥ cosd
- —tan2 @ v cost!
(cos @)(cos ) «tan” &
N sin” 6 ¥ sm” &
cos>@ | cos” @ cosd
_1-sin” @
C-Elf_ﬂ' . v identity
_ n::-u:l-sjﬂ OR 1—5.11114’!
cos @ 1—sin? @ ¥ answer
_1 (6)
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Trigonometry Memo

53 . (32
(311 x = Ccos X}~ =[—] ¥ squanng both
4 s1des
s-i.u: .\'-Esj.n.rma.\'+ms.~: X =E ¥ expanding LHS
_ 0 ¥ usmg 1dentity
l-2zsmycosx=—
16
]ﬂnxmsx:% + simplifying
) T
. P —
S-S 16 ¥ Answer
(3)
[18]
Question 6 May June 2016
6.1 dsinx + 2cos2x=2
Jsmy+cos2y=1=0)
2smy+(1-2sin’ x)=1=0 vusing identity
Isin’ x=2smr=0 v standard form
¥ ey i -~ . —
_5-1..111[51.11 r=1=0 |  factors
2smx=0 of smyx=1=0
sinx =0 smy=1 Ysmx=0 or
siny =l
r=k180° or x=90"+k300 kel < k1907
'
9+ k360 kel
(6)
6.2.1 ¥ turning point
(—00° ; -3)
1 | ¥ turning pomnt
g (90°: 1)
. ¥ (—180% ;. -1) &
_|a0° _or° 0 00° 180° (0=:-1)
=1
-2
¥
-3
(3)
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Trigonometry Memo

6.2.2 | (=090°;:0%) v ¥ ANSWET
(2)
OR/OF
v ¥ answer
=<y <(® (2)
623 f{x)=g(x)

-.o=180°0°;90°;180°
Slx+307) = g(x + 307
csox==30%60°;150°

v any ONE correct
¥ other 2 comect

(2)
[13]
Question 7 May June 2016
71 | ABD=¢ [altemnate 2 s:||Lines]
o= BD &4 + correct tng ratio
=R T ¥ substitution into
g= 330 coITect ratio
+" answer (to the
OR/OF nearest degree) )
. 64 ¥ correct trig ratio
sinBAD = 21 + substitution into
B:ED -51,18' coITect ratio
v answer (to the
=350

nearest degree)

(3)

71 | BC? = AB? + AC? = 2(AB)(AC) cos BAC ¥'use cosine rule
, , v correct substitution
=81" +87 =2(81}(8M)cos 82,6 into cosine rule
=12314754 ..
¥ amswer
BC=1109Tm
(3)
73 | smDCB _ sinBDC _
BD BC ¥ 152 s1ne rule
GnDCB= BD.smBDC
BC
. . 64 sin110° ¥ substitafion
IEBs——
- 11097
e D'&E = 32.81“ o ANSTWET
(3)

[9]
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Trigonometry Memo

Question 5 November 2016
511 sm196° = =z 167 * reduction
==p v ANETET
_ 2
2L ] cpsl6o = fl—sin? 16° statement
- v ansTeT
=./l-p° (2)
OR/OF T
2,1 (x:p)
"+ p-=l i v x m terms of p
xmql=p’ 16°
..|| -p ) v ansTeT
. coslé®= ! IF =qfl=p’ (2)
52 Sm(r"i + E}= CO5 [gﬂn- |:.£'I||.. 4 B:]] "-’c.:,_]'a_"u.
=cos[(90° - A) = B] iemect form
= cos{M® — A)cosB +5m(90° - A)sinB expansion
=5In AcosB + cos AsinB &
3 f—co 22
cos(=A) cos(90° + A)
_ 4fsin’2A s sin 2A
cosA (=smA) v cosA v =3mA
. sm2A
" posA (=sind)
~ 2smm AcosA v JsmAcosA
cosA (=sinA)
- " answrer _
ST (3)
OR/MOF
Vl=cos?24 . ‘1||II1—|:1CCI5:.|"L-1}: v 2cos” 4-1
cos(=Adcos(90F4+A)  cosA.—simA Y CosA ¥ =smA
«'I[l— (dcostA—dcos A+ 1) ﬁ.|'|-'1|:::15-1 A=dcos*A
cosA. —sInA COsA. —sImA
«'I[d-mszﬁ[l— cos 3:'1) J-imsz.-'h.s:inzﬁ ¥ identi
- = emtity
CosA. —smA CcosA. —sInA &
JeosA snA
= cosA. =sinA ¥ answer
==2 ()
OR/OF
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Trigonometry Memo

J1-(1-2sin4)? /1=2sin” 4
cosA —smA ¥ COSA ¥ =snA
_ Jl-(1-4sinA + 4sin?A)
COSA. =—SImA
_ yJ4sin®A(1-sin’A)
- cosA. = snA
_ JsinAycos’A “ identity
CosA —ginA
— ) " answer i
- (3
cos2B = i
5
Jeos'B-1= % < identity
: 4 ¥ value of cos’B
cos B= <

g
2

7 1.5
. cosB= i T — ""E [ 0®< B <907
Vs 5 5

OR/OF

" ansvrer

(3

«J'm5 2B+1

p

v =

% +1
== « value of cos"B
E-.‘E ¥ amswrer
= (3)
547 sin"B=1=-cos'B
" 2
-] _[;_] 1
5 s sin'B=—
q.
'1 .
=< i 5:i.nE=L ﬂ?'£ " amswer
5 S5 3
(2)
OR/OF
(1" +3" =(5)
4 + -].-1 = 5 '::':l . ..I}
7 =1 - L
T 3 v y=1
y=1 5
5 v -
E»JI]H-=L ar £ AR I:":I
50003 -
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Trigonometry Memo

OR/OF
c‘uslB-i
5
1= 2sin’Bm>
5
mn]B=17
. 1
: v sin'B =<
sinB = : ﬂf'£ i 5
FS
" answer
2)
543 cos(B + 45°) = cosB.cos45° —=sinB sind 5° ¥ expansion
(ZlFHEE) 1
1R - -
sk (%)
-—————— . 1
x s
JI0 410 55 E
1,
-"Jfl_ﬂ 10 " amsTer
{4)
OR/OF
c0s(B + 45%) = cosB cos43® — sinB sind5° Y expansion
=(i A2 _(L V2 e
S5 2 NE). o2
W2 A1 ,s[i_]&[L_J
W5 245 N3 A5
= ""E {}I'@ ¥ ANSTVET
25 10 )
[21]
Question 6 November 2016
6.1

<

¥ x- mifsrcepts’
qisnitte

\
A

<

Ll

7Y

¥ - Intercept’
qfsmt

=1

D'-" ¥ hrming pis'
draaipts

qu 13
\

\

/

N

\

1
Y
7

(3)
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Trigonometry Memo

6.2 _J"h‘} im "-'51'11"'1.'-3
. maxmnm ahe=2-3=-1 ¥ angmar )
6.3 2sin 2y ==cos2x
tanlr:-% -«-’tanlr:-%
refe = 2657° ¢ Irm153.43°
2r=15343°+ k180 kel or — 26.56°
r=T7672+k90"keZ or x==1328°+k00"kc? ¥ 76,72° or
=13 28"
VESDPP kel
4
OR/OF ®
2sin 2y ==-cos2x 1
i vian2x = -3
tan 2y = = v Irm 153,437
refs = 2657° & 33343°
v 16,727 &
2y =15343°+ k360° or 33343°+ k360 ke Z 16673
r=7072°+ E180°  or 16672°+ k. 180° ke Z > J.'.lEi:]“—;.ir e7
(4
6.4 v e(=10328%;=13.28% v values
v notation
OR/OF (3
v+ ralues
—103,28% = x =13 28" ¥'notation
(3
[12]
Question 7 November 2016
.1 DE* =3 +3° [Theorem of Pyth] ¥ substitution into
= 18 Pyth
DB =48 ¢ value of DB
OB -lIZ:'E!-£ arﬁﬂrim"'l"-' ¥ amswer
- 3)
(HUﬂF
0B v pcorrect ratio
4502 OB
43 ¥ OB as subject
OB = 3zm45° p
ASTVET
73 (3
. el S B
OB = 5 or ﬁﬂf 212
OF/OR
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Trigonometry Memo

¥ porrect ratio

__ OB
cosdi% s —
3 " special angle
1_08
ﬁ . ¥ ansmer
=
OB = %m-%m-uz (3)
OB/MOF
ACB =90 (diagonals bizect 1) vOB=0A
OB=0A
AB” = AQ° +BO? [pyth] ¥ Pyth
- AB® =20B”
OB’ m3?
¥ ansmer
~OB= 3 iﬁ (3

ol ——aor 2 12
JE 2

BE* =EOQ* +0OB* (Pyth)

BE' =" +[%]

. 9
BE =[x +5

AE’ = AB® +EB” = 2AB EBcos#

AB® +EB* -AE® AR’ [EB = AE]
JABEB  2ABEB

AB

ERB

cosfle=

Ccos =

Cos =

OR/OF

Sponsored by Anglo American Platinum 64

¥ substitution 1nfo

Pyth
v length of BE

¥ coTrect coslne
mule

¥ cos @ as subject

¥ simplification
5
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Trigonometry Memo

BE° =EO° +0OB- (Pyth) ¥ subshiuhon into
BE® = x* 3 e
=X+ E
T 0
BE =.|x * v length of BE
AE’ = AB® +EB” —2AB EBcosd ¥ comeet cosins
. . rule
o) 9y o
[ _1-3+E -9+[,|_1'3+E | -El:i)[.,||.wrJ +E '-:nsﬂ ¥ substituting
0 ¥ cos @ as subject
cosfl = 9
O.[x~ +E
_ 3
- 2 9 5
20 +E G
OR/'OF
BE® =EQ* + 0OB* (Pyth)
) v substituhion into
. (3Y th
BE  =x" + [F] o
= v lenzth of BE
. 9
BE =[x +3 v slatch with
—3 1aluas
2 .
cosdl = = 2
v s E ¥ substitution
i
B 3
0 + E A T + 5 ©)
3 2 ¥
OR/OF
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Trigonometry Memo

i vE=1800=2¢
E=180"=2¢8 v sin E =5 29
sin E = sm 28

A 9 ¥ subst mto sme
3 B I+ E ale
- N 'j - N
sin A AR ¢ diagram
2.9
3 ~ A E
" Dsinflcosf  sind ¥ lsinfcosd
SR B
T deosd \ 2
3
Cos = — (3
|I 1. 9
2 x w=
2
73 1 _
Volume = E{area of base) = (L height)
15 I%{Q‘} T ¥ substitution
=3 ¥ x-alue
—3 - -
cost) = ¥ substitubion
3 N 'I_,'-.'
_1|_5 +—
2 v" ansmer
.8 =T7387° (4)
[12]
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Euclidean Geometry Memo

Question 8 November 2014
511 x = 95° (< at centre = 2.7 at circumference/ | ¥ 5+ R
< by midpt = 2.="by omirek) (2)
£11 C,+B,=180°-96°=84" (sumof £sin A/ som v.2ein A) v 5
Y= ]13_, = 42° (<5 opp = sides/Ze reenoor =5ye) | v 5
(2
821 l:'I = 90° {lme from cenfre to mmdpt chord/ v 3YR .
hm vanaf midpt na midpi kd) (2)
822 ABC =150° (opposite s of cyclic quad/ ¥ 53R .
tos =8 v koordevh ) (2)
83.1(a) |tangent | radins/diameter / raakfym { radius/middelln v R
(1)
£3.1(b) |tangents from commen pt OR tangents from same pt/ R
raaklyne v gemeensk pt OF raaklyme vanaf dies pt (1)
533 .r"I.B: T B":' = .a"‘l.'l:' v AR+ BC= AT
1+ (x+T)" =13  (Theorem offSrelling vanPythagoras) |
X ax® +14x + 49 = 169 X +(x+7) =13
2% +14x=120=0 " standard form
1 Tx=60m0
(x=3}x+12) =0
=5 (x=#-12)
¥ Answer
(4)
[14]
Question 9 November 2014
911 Same base (DE) and same height (between parallel lmes) v game base/dies
Dieselfde basis (DE) en dieselfde hoogte (tussen ewewydige hmel basis
between || lines/
tussen | | hme
(1)
012 AD v 5
DB
1
?AE = K v 5
SECxk
But/Maar area ADEB = area ADEC 75
(Same base and same height/dieselfile basis en dieselfde hoogte) | . p
_area AADE  area AADE
" areaADEB  area ADEC v 5
~AD AE _
~DE EC (3)
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Euclidean Geometry Memo

5
921 % = % (Line parallel one side of A /< SR
OR
prop th; EF | | BD)
(Lyn ewewydig aan sy v A
EM 3 N T—
E-T OF eweredigst; EF ||BD) v answerlantw
(3)
911 [CM=AM (diags of parm bisect/hoek! parm halv) | ¥v" SR
CM AM 7 _
SESIEST (from 9.2 1/vanaf 9.2.1) v answerlamniw
(3)
913  [hofAFDU=hof ABDC  (AD||BC) v AD||BC
1
area AFDC E}-D'h « subst into area
_ =7 form/ subst in
area ABDC <BCh app formule
-% {opp sides of parm =) ¥ 5
- ftas sye v parm =}
3 VeV R ¥ answer/antw
7 (4)
OR/OF
area AFDC FD 3 :
= =— {same heights)
area AADC  AD 7 idieselfde hoogtes) "S5 YR
But Area AADC= Area ABDC (diags of parm bisect area) /S
thoekl! v parm halv app)
area AFDC _ 3 " answerlantw
area ABDC 7 (4)
[16]
Question 10 November 2014
10.1.1 | Tangent chord theorem/Raaklyn-koordstelling v R
(1)
10.1.2 | Tangent chord theorem/Raakhym-koordstelling v R
(1)
10.1.3 | Corresponding angles equal/Ooreenkomsiige <& gelyk v R
(1)
10.1.4 | £ subtended by chord PQ OR £ in same segment v R
<& onderspan deur dieselfde koord OF & in dieselfde segment (1)
10.1.5 | altemate ~sfverwisselende <& ; WT || SP v R
(1)
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Euclidean Geometry Memo

" -
10.2 % = % (Line parallel one side of A OR v 5V ER
prop th; WT || 5P)
" RT = WEEFP (Lyn ewewydig aan syv A OF (2
N RS eweredighst: WT | | SP)
OR/OF
ARTW ||| ARPS (£ £; 2) ¥ 5
RW RT . Py
S———— . 5
25 - RP (ARTW ||| ARPS)
-~ RT=20EE (&)
10.3 V= T = R:_,c (tan chord theorem/REkl-koordst) Y5V R
V= R, = Q, (£s In same segment/ <% in dieselfde | v 5 v R
SEEMENT) 4)
104 (-1! =PSR (ext  of cye quad/buite = v kdvh) Y5 YR
PSR = "ii'_, {correspsslooreenk =& ; WT || 5P) <5
-0, =W, e
OR/OF
Q,=x {5 n same segment/ <% in dies segment) 7R
Q, =180°=(x+1) (s on siraight line/ <& op reguithmn) v 5§
W, =180°=(r+3) (s of AWRT/.ce v ARRT) 5 &
~Q,=W,
10.5 In ARTS and ARQP:
R,= E: =y (proven abovelhierbo bewys) v 3
f"ir =P, {£s In same segment/ <% in dies segment) v SR
R.T'E =RQP G‘td FIII.g].E' of A) v 5 OR/OF
SARTS|[|ARQP (£: 25 £) (£ 22 2)
(3
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FEuclidean Geometry Memo

106 | RT _RS 'S
RQ RP (ARTS ||| ARQP)
RS RS_RT RS ¢ X2 on both
R'PRSM; ngr K:s sides
(ﬁ) ( RQ] -
RW Y RS (proven in 10.2/bewys in 10.2) ( )
=l === - AL -2 RQ
RS ARQ
o (3
=ﬁ
OR/OF
RT RS
—=— ARTS ||| ARQP v S
RQRP ( |11 ARQP)
But RT =V RRL (proven in 10.Mbewys in 10.2) / RT=WRRP
_RT WRRP RS
RQ RQRS “RP e
) multiplicatio
WRRP? =RQRS* vermenigvuldig
. WR _RS?
“RQ RP €))
OR/OF
RT _RQ V'S
— ARTS ||| ARQP
25 = Rp ( |11 ARQP)
RQ = RTRP
B RTRS
I (proven in 10./bewys in 10.2) Y WR==5
RTRS
WR_Rp
RQ RTRP
v simplification/
= RII;II}S R'II'{SRP vereenvoudiging
RS
RP!
(3)
[20]
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Euclidean Geometry Memo

Question 7

Feb March 2015

1.1 MB =10cm

¥ answer/antw

(1}
1.2 line from centre to midpomt of chord 15 perpendicular to chord/hm | v answer/aniw
vanal midpt na midpt van keord is loodreg op koord (1)
OR/OF
line from centre bisects chord/lym vanaf midpt halveer koord ¥ answer/anfw
(1}
13 MP 5 s X+0P 35
oM 2 x 2
x+0P 35
2 / OP=t
2x+ ];]P =3x - Q)
OP==2
2
, OF 3
OR/OF oM 2
3x
o _3 ey
oM 2 (2)
OP==
2

14 OM® + MB* =0B°

: . [3x :
x=+10 =[T]

dx® + 400 = 9x°

¥ subst nto/subst
Pythagoras

v 4x? 4 400 = 9x°

5x* =400
x* =80
v=804 or 445 or 480 v answer/antw 5
[7
Question 8 Feb March 2015
S.11 D= %{], = 55° (£ at centre=2x ~at cire/ < by midpr=2 % by omi) | ¥'S ¥R
- (2)
3 - -
512 A= %DI = 357 (£ at centre=2x at cire/ =" by midpt=2%2by omif) | ¥5 ¥R
B (2)
OR/OF
A=D=55° (<sinsame segment/ e in dieselfde segment) 5 ¥R
(2)
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813 ﬁ, =D=55" (altemnate <siverwiss-e. AB | | DC) 3R
E,=B,+A (exts ofA=sum of opp.<*fbuite= vA=som v tos <€) | ¥R
=33 +55°
E, =110° ¥ answer/antw
_ (4)
8.2 E,=0,=110° (proven m/bew)s in £.1.3) it
BEOC 1s a cychic quadnlateral  (equal s subtended by lna/ R
gelvke =& onderspan deur lyn) (2)
[10]
Question 9 Feb March 2015
91 the mnterior opposite angle/die teenoorstaande binnehoek. v answer/aniw
(1)
92
C
5
"|ihl"
T R
Construction: Draw diameter CT and jom CV.
Konstruksie: Trek nuddellyn CT en verbmmd CV.
V£V, =00° £ in semi-circlel in halfsirkel v 5 R
- . Tangent L diameter/radins/raaklyn L
T, =907 -x middellyn/radius TR
=y Sum of the angles of tnangle/Som van die /5
ceEA hoeke van ‘n driehoek '
S S=x £'s same segment/ <& in dieselfde segment | ¥ K
s 'Iiwri'R =é |::":|
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931 Equal chords subtend equal #s/Gelyvike koorde onderspan gelvke <2 | v R
(1)
932 |W,=30° (tan chord theorem/rki-koordst) ¥ answer/antw
W =10° ¥ reason/rede
= ¥ answer/anfw
_ (3)
933@ | R, =W, =30° (tan chord theorem/rki-koordsr) v3vR
*E":: = E-?., + ﬁ.': (ext of Albuite =v A)
o5, =80° v 5
(3)
OR/OF
F.: - F‘., = 30° (= chords subtend =5 /= kde onderspan=-8) |+ 5+vR
R.=W, =50° (tan chord theorem/ril-koordsr)
o5, =80° v 5
(3}
9330 | T, = ‘3 = 20° (ext 2~ of cyclic quad/buite = van koordevh) v 53R
V+W, = I} (ext of Afbuite. van A) v 5
o V=500 v §
| )
934 |[In ARVW and/en ARWS: ¥ using the
cormect As/
gebruik
korrekte Ae
E,=R,=30° (proven/bewys in 9.3.1) ¥ 5
V=W, =30° (proven/bewys in 9.3.3) VS
VWR =5, (3rd £ in A) YR
S ARVW | [ ARWS (£££) (3rd £ in A) or
(£25)
WR RS :
S—— - 7 W V'3
RV - WR (ARVW ||| ARWS)
. WR*=RV.RS (3)
[22
Question 10 Feb March 2015
10.1.1 | comesponding ~slooreenkomstige.=e; PN || RT v answer/antw
(1)
1012 | 22 # ORIOF < & ¥ Answer/antw
(1)
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10.2 PM PN
—  m— APNM ||| ARTM
RV - RI (A A ) v 5
_IN s
3PN
1
3 @
10.3 PM 1 RP 2
B 2 CRM 3 " Use of Pyth. for
RN® and PN°
BN* —PN° = (RM" + NM7) — (PM"+ NM")  (Pyth) ¢ KM = 3
=RM" - PM* 2 RE
=[ERP]1_{lRPJ! 7 PM=LRP
2 2 .
9 nn2 5 1l ppe
5 « ZRP- & —RP-
- 4
_ P @)
OR/OF
BN° — PN’ = (BM" + NM') —(PM* + NM7)  (Pyth) v" Use of Pyth. for
= RM® - PM® RN? and PN*
=(3PMy PM° vEM=RP+PFM
= 8PMF « (3PM) - PM°
= 2(2PMy v RP = IPM
=JRP" (4)
OR/OF
BN — PV = (BM + NM) — (PM*+NM")  (Pyth) ¥ Use of Pyth. for
= RM:* - PM" RN? and PN*
= (RP + PM)y - PAM vREM=RP+PFM
= BEP*+ 2RPPM + PM" - PM” ¥" expansion/
— BP~ IRP. %R_P' uzrbr'-erri‘mg
_ gp: - v PM -ER_F'
(4)
[8]
Question 8 November 2015
811 twice or double /twee keer of dubbel R

(1)
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811 twice or double /twee keer of dubbel v R
(1
811 {ffl, =24 [£ at centre = 2=/ at circ/midpis =" =2 xomireks ] V3
{ffl: =2C [£ at centre = 2=/ at cire/midpts =" =2 xomireks =]
0, +0, = 360° [£s m a rev/Ze in omw of om 'n pi] v 5
24 +2€ =360° v
OR/OF
Let/Gestel O = 2x
Amy [ at centre = 2% at circ/midpis = =2 xomireks £] v 3
{_]3 = 360° = 2x [£s m arev/Ze in omw gf om ‘n pi] j g
C=180°-x [ atcentre=2= at circ/midpis = =2 xomireks 2]
~A+C=180° (3)
8.2 A= lf“l [ext  of cyclic quad/buites v kdvh] v3¥R
E=180"-C, [opp s of cyclic quad/fios Ze v kdvh] v3vR
o E=180"-4A
.. EF || AB [co-mtenior #5 180°/ko-binnese 1807] 7R
OR/OF ©
B= f}, [ext . of cychic quad/buites v kavh] v SR
F=130°-D, [opp £s of cyclic quadfios.2e v kdvh]
. . v SR
.. F=180"-B
.. EF || AB [co-mtenior 5 1807/ ko-binnes£e 1807] FR
(3)
[#1
Question 9 November 2015
91 ﬁ3 =C [corresp Lslooreenk Ze ; CA| |KT] <5 v R
=Aj [tan-chord thiraakl-koordsf] /5 ¥R
—x 4
92 K,=x=A, [proved/bewys in 9.1] v 3
o AEBTiscycquad [lne (BT) subtends equal s/ R o)

hm (BT) onderspan gelvke Z¢)
OR/OF
[comverse s In same segment/
omegek <€ in dies segment)
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9.3 E;=C [proven in 9.1]
= EJ [tan-chord thiraakl-koordsi) 5 v R
= I'-CZJ [£s in the same segm/ e in dies segm] | v S« R
. TK bisects/halvesr AKB
@
OR/OF
ﬁ: = ﬁ: [£5 in the same seg/<e in dies segm) “3 VR
= .r:‘l.!_ [tans from same pt; Zs oppequal sudes/ | v 5 v R
ride v dies pi; Ze to gelyke 5ye]
Question 10 November 2015
10.1 BDC = 90° [ in semi circle// in halfsirkel] V'S . _
DC*=17"-8° [Th offstelling v Pythagoras] v using/gebrutk
— 125 Pyth korrek/
correctly
. DC=15 v answ/antw
3)
1021 | CF CE : :
—_—=— line | | one side of A/lyn | | een sy van A
T [line || vn || eensyvan Al |, om
CCF 1 OR/OF ACEF | || ACBD
ST T v" subst correctly/
15 4 korrek
© CF=3.75 v answ/antw
i 3)
1022 | BpC=90° [£ in semi circle// in halfsirkel]
EFC = BDC [corresp Zs/ooreenk Ze; EF| |BD] v S/IR
ABC = 90° [tan | diameter/raakl 1 middellyn] v SvY R
In ABAC and/en A FEC:
ABC =EFC [proven/bewys]
c=C [common/gemeen] v'S
S ABAC || |AFEC [Z£Z4/] VR
)
OR/OF
BDC = 90° [£ i semi circle/ £ in halfsirkel)
EFC = BDC [corresp £s/ooreenk Ze; EF| |BD] v S/R
ABC = 90° [tan | diameter/raakl L middellyn] vSY R
In ABAC and/en A FEC:
ABC =EFC [proven/bewys]
c=C [common/gemeen] v'S
BAC =FEC [ sum in A/” som van A) v 5
. ABAC || |AFEC (3)
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1023 |Ec=Ly17=435 « length offlemgte v
C 4]3{: =€
A
—_——— ABAC|[|AFEC
T ~Fc [ I ] s
AC 17
4175 375 v subst correctly/
1 korrek
SJAC=1927 orfaf 19— ¥ answiantw
b @
OR/OF
- CF _BC
cos C “CE-Ar v« cotrect ratios!
3175 17 korrekte verh's
+ = — ¥ subst comectly/
423 ac s korrek
o AC=1927 orfgf 19— " answiantw
T @
OR/OF
v 5 OR Pyth th
ABCA ||| ADBC ¥ correct ratio
CB-=CD . AC
BC*
AC=
DC
171 ¥ subst
15
= 1927 orlof 1gi " answiantw
15 E)]
OR/OF
C =ABD [tan-chord theorem/ril-kdsrelling] v 5
E = I.‘EJJ_.-JE.BD :
g ¥ correct ratio
= I.'EJJC
= L3 ¥ subst
15
g4
S AD= —
15
4 ¥ answiantw
: =1927 —
s AC=1927 n::|1'fua_;l'"l*5|'15 )
10.2.4 | AC 15 diameter of the circle passmng through A B and C v SR
[chord subtends 90 OR converze . mn semi circle ]
AC is middellym van die sivkel wat deur die pumre 4, B en C gaan
[koord enderspan 907 OF omgek = in halfsirkel ]
. radins = Lx19.27=9.63 orlof 912 orfof L AC v answlantw
- 2T T 30 2 (2)
[17]
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Question 11 November 2015
11.1 equiangular or similar/gelykhoekig of gelyivormig ' answianiw
(1)
121 K¢ _15  PM 2 _ EM 25 Il A
BN 075 " NM 1 "RM 125 oIl 3 stat s/
EF = M = EM al 3 bewerings
EN NM ERM (3)
o AEPM | || ARNM [Sides of A in prop/sye v A eweradig]
OR/OF
RN _075_ 1 NM_1 RM_125_1 oy
EF 15 2-PM 2"EM 25 2 13 /
BN NM  RM a 5tatemeilm.
- - al 3 bewerings
EF PM EM
oo AEPM | || ARNM [Sides of A in prop/sye v A eweredig) 3)
OR/OF
In AMNR.: i
1.25°=1"+0.75"=1,5625 <P=MER
. MNR =90° [converse Pyth theorem]
In APEM:
25 =15"+2=615
- P=90° [converse Pyth theorem]
- 15 3 - 075 3
cos Pmi.l_jtg and coz R 'E'E
PEL‘I=R. P - oz
In AEPM and ARNM PRM=R
PEM=ER  [provad]
P=MNR [proved]
- AEPM]| | JARNM [£;£.2 OR 3" £] v[£:£.2 OR 3 £]
(3)
11.22 PEM =R [AKPM ||| ARNM] | ¥ S
- P 1s common/gemeen
o ARPQ ||| AEPM [£££] " ARPQJ[|AEPM
EF RO g
— = - AEPN
2P M [ARPQ|]] 1]
325 -RQ " subst comrectly/
15 25 korrek
- - 5
_ _ 25x3325 _ = 3 <RO=5—
"RQ_T_:LJEGI:IE Q 12
3
SNQ=342-075=46Tord—= v NQ = answiantw
3 (6)
OR/OF
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Rﬂ'_buf:f [AEPM || |ARNM] | v &
- R 15 common/gemeen
o ARNM ||| ARPQ [££2) v ARNM | || ARPQ
EF RQ
kel i, ARNM | | | ARP v 5
= SR [ |1 ARPQ]
323 _RQ v subst correctly/
075 125 korrek
i, 3 5
RQ=::.4]GIEE "’R'Q:EE
- 2
OR/OF (6)
In AMNR:
1.25=17+0,75°= 15625 -
. MNR = 90° [comverse Pyth theorem]
In APEM:
25°=15+2=625
- P=o0e [converse Pyth theorem]
In AMNR and AQFR
R 1s common
MNR = P=90°
RF RQ
e m— ARNM ||| ARP ¥
2 SR [ |11 ARPQ] 5
g £= RQ ¥ subst comrectly/
0,75 1,25 korrek
" =5 A7 i ,‘.r" =5 5
- RQ :n.-‘Ln:rrEl1 EQ 7
3 ¢ MO = apsw -
~NQ=542-075=46Tor4= NQ = ansvilani
3 (6)
[10]
Question 8 Feb March 2016
8L | R =M, =40° [tan chord theorem/raaki-kdsf] g VR
2)
812 N, =K [£s mn the same seg/ e in dies segm] |5 v R
K,=84"—40°=44°
o N, =44¢ g
— (3)
813 | T=N=4° [althverw ~sfe; KT | | NM] 75 v R
(2)
8.14 i: = K: +T [ext « of Afbuite =v A] YR
=40° + 44° P
= Q4" 5
(2)
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815 In AETM:
44° + 84° + 40° + I:., = 180° [£s sum m A <e som in A]
L =12 s
‘ M
8.2 C =108 [opp£s of |Imitos e v ||m] Vg VR
2x+40°+108° =180 [opp<sof cyc quadfros=e v kdvh] | v'5 v
2x=32¢
x=16° + answilantw
(3)
OR/OF
C =180° — (2x + 40%) [opp<s of oye quaditos <& v kdvi] 5 'R
1807 — (2x + 40%) = 108" [opp<s of [m'tos Le v |[m] v YR
2x=32¢
xr=16° v answlaniw
(3)
[15]
Question 9 Feb March 2016
9.1 ABCD 15 a |m [diags of quad bisect each other/ v R
hoek! v vh halveer mekaar] (1)
5
9.2 % - % [Prop Th/Eweredigh st- DF || BA] Vg R
ED GE . o
e Th/Eweredigh st DG || BC SYR
5B = TG [Prop weredigh || BC] @
: "y
93 £E = GE [proved/bewys] 3
AF CG
LAC || FG [line divides two sides of A in prop/ v 5 ¥R
hm verdeel 2 sye van A eweredig) 5
C,=F [altfverw <afe; AC || FG] S
A=C, [altfverw £sfe; AB || CD] (5
.ei.l = 1-:'2
04 1‘5'*. = Ji._: [diags of thombus/hoek] v ruir] g
A, <f, (A, <£,] /s
oo ACGF = cye quad/kdvh  [£s I the same seg =/ ¥R
Ze in dies segm =] (3)
OR/OF
C.=A, [£5 opp equal sides of rhombus/ /5
e to gelyke sye v ruit]
A =G, [altiverw-sfe; AC || FG] P
L&, =6, S
oo ACGF 15 a cye quadfedvh  [Zs m the same seg =/
L& in dies 5 =] R
5 Segm
(3
[13]
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Question 10 Feb March 2016
10.1.1 | In AADE and/en APQR.-
AD=P0Q [construction/ronsir] vallial 3 S's/e
A=P [mven/gegee]
AE=PR [constructionronsir]
~AADE = APQR [5£5] ¥ reasonfrede
2)
1012 | ADE=0 [As = . corres/ooreenk Zsle =] v ADE = Q
But B=0Q [grven/gegee]
o d 1E-:-E- ##AEE-E
= DE||BC [corresfooreenk £sle =) v reason/rede
(3
10.1.3 AB AC
AD AE [Prop Th/Eweredigh st; DE || BC] | vS/R
ButMaar AD =P(Q and/en AE =PR [constructionfonsir] 5
AB _AC
PQ PR (2)
1021 line from centre to mudpt of chord/lyn van midpf na midpt van v answiantw
koord (1)
10.2.2 OP ||VS [Midpt Theorem/Midps-stelling] 5 v R
In AROP and/en ARVS:
E - R_ [commeon/gemeen] '3
0,=V [comresplooreenk Zule; OP || V5] ;ﬁ% ;:"f £
SJAROP [|] ARVS [£,£.2] 3 anglesthoeke
)
OR/OF
In AROP and/en ARVS:
P, =VSR [corresponding ~s/ ooreenkomstige 2'e]
S 5 VR
E=R [commeon/gemeen] /S
SAROP ||| ARVS [£.£.5) Y.
OR/OF
3 angles/hoeke
(4)
1023 In ARVS and/en ARST:
VSR = STR = 90° [£ m semm-cirele/ . in halfzirkel] “5 v R
R is common/gemeen Y& £4L
V=TSR OR/OF
(3)
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10.2.4 In ARTS and/en ASTV: v ARTS & ASTV
RI5=VI5=90° [£ s on straight lime/ < op rt lyn] ¢S
R =90°- TSR .5
- . justification/met
CARTS [[[ASTV L& 2] mﬂmm.r.”,}
LD v ARTS ' STV
CIT VI TS 1A
51’1 =VT.TR “ratiofverh
(6)
Question 8 May June 2016
£.1.1 Pw=3le [opp <5 of cychc quadfreencorsiZe v koordevh] v ;ﬁ
v
. 2)
812 | 0, =2(32%) = 64° [~ centre=2 ~ at circum/midpis.£ = 2 omireks ] v 53R
2)
OR/OF
reflex O = 296 [ £ centre =2 ./ at cucumimidpts 2 = 2 emireks 2] :: g and R
lf}'l = 647 [£s around a pomnt/£e om 'n punt] . (2)
813 | OMS=180°=(32°418°443%)  [sum /s A/som L& A] v 5
=570 =
i ] 2)
814 | R;=TMP [ext £ cyclic quadibuite £ koordevh) R
=874 1506
= 0ge 5
2)
8.2.1 | comes Sslooreenk e, AB||DC v R
(1)
821 E: =X [tan - chord theorem/raak] = koordst] VSR
EJ = [£5 opp =s1des/ £e feencor =sye] ALy 3;’:5 VSR
. COITEC
Es=x [alt Zsiverwiss Ze, AB||DC] V3SR
DAB=x [opp £5 ™ iteenoor <& ||" ORJOF altematefverwiss <sie; BC |JAD] (6)
823 | p=18ge=1x [co -mt £Ls supplifo — binnee suppl; AD||BC] vEvR
4B, +D=180°
S ABEDacye quadkavh [converse opp £s of cyclic quad/
omgek feenoorst Le koordevh) VR 3)
OR/OF
DAB=x [opp Zslteenoor Le | [] OR/OF [altZsfverwiss Le;BC| | AD] SR
E3 = D:I;_E- =
~ABEDa cyc quadifdvh  [converse ext £ of cye quad/omgek buite £ v koordevh] | ¥ R
(3)
[18]
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Question 9 May June 2016
9.1 ... In the altermnate segment/. . .in die( feenJoorstaande segment v answer
(1)
921 ﬁl., = f}, [tan chord theoremv/raakl - koordsi] vSYR
]-34=J-:L, +f), [ext & Albuites Al v EYER
=D, +, @
921 B. =B, [vert opp Lsfregoorst £e] ¥ 35
D;+D, =B, [proven/bewys]
=G, [£5 In same segment! e in dies segment] : EL"; R
S AGCD s cyequadfivh  [comverse exts cye quad/omgek buited kvh) (4)
923 f]ll - .-;LJ [ £5 1 same segment{ e in dies segment | v3vR
.ril.: =F [ £5s n same segment{Ze in dies segment ] v S
wn f}l =F
~DCw CF [sides opp = Lsisye feenoor = Le] R
(4)
[13]
Question 10 May June 2016
10.1 Constt/Kensr :

Draw line BC such that MB=AK and MC = AF
Irek hyn BC sodat MB = AK en MC = AF

Proof/Bewys -

In ABMC and/en AKATF

MB=AK [comstrikonsr]
M=A [mven/geges]
MC=AF [constrfronsir]
ABMC m AEAF [s.£5]
~MBC=AKF or MCB=AFK [mA]

but /maar V=K orT=F [g1ven/seges]

~MBC=Vor MCB=T
But these are commesponding Zs/maar hulleis coresnk Le

~BC||VT [comT £5 = fooreeni e m)

MV MT .
B - MC [prop theorem/eweredighsi; BC| | VT]
but fmaar MB=AK and MC=AF [constrfironstr]
MV MT

v constrifonsor

v 3/R

¥ 5

v 5
v 5 TR
S ¥R

(7}
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10.2.1(a) | In AKGH and AKEF
K is common/zemesn v 3
H, mF [extZ cyclic quad/buite £ koordevh] 3 ¥R
'Ifirg_ =E [sumssA OR exts cychic quadisom.£eA OR buiteLkoordevh] | - naming third
~ AEGH ||| AKEF [£LL] angle OF 2/~
(4)
10.2.1(b) | EF _KE ' 5
GH-KG [l As]
EF EKE >
L EE_DE = S
"GH EF RG=EF]
. EF* =KE.GH (2)
10.2.1
© K—K{; = % [prop theorem/eweredighst; MG | |EK] 5 YR
but EF =EKG [given/geges]
KG_EM ‘s
EF EG
KG' =EMEF (3)
10.2.2 EE GH = EMEF v
WY o KE.GH =EMEF
EM=20x4
_ 16 v substitubion
= 3 umits
v answer
(3)
[19]
Question 8 November 2016
£11 Alternate anglas / veriss hoeks, PQ || SR v R
(L
§.1.2(a) TJ = 70° [£5 opp = sides/ 2% feenoor = 58] ¥ 5 ¥R
= Q, =180°=2{70°) [£sle A= 1807]
=40 " AmSTET
i (3
8.1.2(b) P =40° [tangent chord thiraakl-koordsr] “5 ¥R @)
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£21 AT=20 [line from centre L to chordthm vamagf midor 1 Foord)] v 5
(1)
812 AD® =05 + AS’ [Pyth : AADS]
OT* + AT = 05% + AS® [Pyth : AAOT) v aguating
But AS=24 [line from centre | to chordfhm vamafmidpr L koord) « AR=14
) 7 ¥ -
OT- +400 = [E DI] + 576 + substitution
7
U5 =—01
176 =8 012 15
225
OT? =225 s OT
OT =15
= " radius
S AD = 42254400 (5)
=13
OR/OF
Let 05 =7, then OT =15
[n AAOT:
AD? =207 4157 v testing in
- AAOT
=023
AQO=25 ¥ testing in
In AADS: AAODS
AD =247 4T
=625
AD=15 v conchision
= 0A =_15 (3)
OR/OF
AD® =05 + AS* [Pyth : AAOS] ¥ equating
OT* + AT® = 05" + AS’ [Pyth : AAOT]
Let OT = 15x. Then O5=Tx v AS =124
But AS=24 [lne from centre 1 to chord'hyn vanaf midpt L koord] " substiution
(15x)% 4400 = (7x)* + 576
225x7 4 400 m 4937 4 576
176x" =176 v x=1
ym] 7 ok
radius
o AD = 42254 400 (53
=125
v AS=24
OR/OF
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Ah=24 [line from centre | to chordifyn vamgf midpr L koord]
AD" =087 + A [Pyth : AAOS] ¢ substituhon
- 05 = =0T
=| =0T | +As* L
15 v equating
. 40 . ) . ¥ subst Pyth
AD- =ﬁ(ﬂﬂ_ =20°) + 24° [Pyth:AAOT]
176 2 4400
250" =
5 _ v radius
AQ- =623 (9
AD=25 [12]
Question 9 November 2016
211 tangent chord theoremfraakha-koordzrelling v B
(1)
9.1.2 cormespondingoarsenkamsnige Lofe; FB || DC “ R
(1)
o = -
2 E; =BCD v 5
.. BCDE = cyclic quad [comverse ext £ cye quad/omgek: buite <Jodvi] « B
i (2)
8.3 ]f}: =E 3 [£5 n the same segment/Ze in dies segment] ¥
D, =FBD [alt £s. BF |CDiverwiss Le,BF||CD] v
(2)
94 E‘I-_,c =y OR ]::13_ -{-:3 [£5 n the same sesment! <7 in diss segment] v 3
B,=mx—y OR By +B,mx [fom93and94] “2
. W
B, =C,
OR/OF i
In ABFE and ABEC ¥ identifying A’s
E'_ = E] = ."|'] v 3
.. - 5
F=B;+B, [tan - chord theorem)
S ABFEMACBE [£, 2, 25]
A A (3
Sponsored by Anglo American Platinum 86 Compiled by XL Education




Euclidean Geometry Memo

November 2016

Question 10
101 1| Constr-JoinStoR and T to Q and draw h, from S 1 PT and b, P
- {'.'DZEI.E.U'.'I.".'-DH:”T.I'.".'.'.'T-F
fromT L PS/ Verbind SR enTQ en trekhyvan § L PTen h,
van T 1 P§]
Proof -
1
=PSxh, area APST
area APST - 2 - E equal altitudes y area AQST
area AQST | SQx h 50
PR Lpsxi
2 SESxh,
1 =
area APST 3 1 *M  pr equal altimdes ZsQxi,
area ASTR. % xh TR - area APST _ PT
area APST = area APST [commeon] area ASIR IR
But area AQ5T = area ASTE. [same base, heaght; 5T || QE]
area APST  area APST .
as = W
area AQST  area ASTR SVR
P _PT ‘s
"5Q TR
(&)
10.2.1 Corresponding/Oorsenkomstige £sfe; GF || LK “ R
(1)
1022 Ty
@) % = % % i [prop theorem/eweradighst; GF || LK] 5 v K
2GH 2x v oL =2GH
=— =HG
. [LH=HG]
~GH=y )

Sponsored by Anglo American Platinum 87

Compiled by XL Education




Euclidean Geometry Memo

10.2.2(b) Ell = GFM [corresponding/ooreenkomst £ 5, GF || LK]
LEM or K; = MHF [ext £ cyelic quad/buiteLkoordevi] VSR
MEF - GEM Vs
:hﬂLﬂﬁIg@ﬂLﬂﬂﬁ /5
M=M [common'semesn]
MHF = GFM [proven'beiys]
- AMFH ||| AMGF [££ 2] v R _
OR/OR ()
I'-ill = GFM [corresponding/ooreenkomst £s; GF || LK]
LEM or K= MHF [ext £ cychic quad/buiteLkoordevh] /SR
MHF - GFM s
:hﬂLﬂﬁI;@ﬂLﬂHﬁ
M=M [common'gemeen] ¢ 5
MHF = GFM [proven/benys]
F,=G [£5 of A=180] 3 )
- AMFH ||| AMGF (3)
10.2.2(c) | GF MF
ﬁ-ﬁ [”lj.&] v'5 VR
_ Jx
2 @
1023 ME MG V'S
N - ME [l As]
Ir 3 v subshitubon
—_— [from 10.2.2(c)]
2y 3x
oo s any
2 =E=E ;:mehﬁ-:atm
L
-1
ot (3)
[20]
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