MATHEMATICS ASSESSMENT FRAMEWORK MARKING GUIDELINE

QUESTION/TRAAG 3

2(125) = S[(m - (=5))* + 1-0)*]

S[(m+35)° +(1)*]=250
(m+5)° +1=50

m* +10m—-24=0
(m—2)m+12)=0

m=2 or m=-12
N/A
~m=-=12

OR/OF

(m+5)" =40
m+5==7
m=-5x7
m=2 or m=-12
N/A
sm=-12

v 'E
R
31 2x—y+10=10
2x-0+10=0 v y=0
r==5
R(:0) / R(5:0)
(4]
32 [RE5:0)
T(0 ; 10) v T(0: 10)
(RT)* =(-5-0)" +(0-10)" OR (RT)' =5% +10° (Pythag) | v subst of R & T into
N — distance formula or Pythag
RT = 125 units OR/OF RT =5y5units v answer
(3)
33 | 2RT? =5sR*°

+ substitution of S & R
v equating: 2RT* = 5SR*

¥ standard form or
1solating square

v answers with rejection

4)




1 1-10 " substitution of S & T
A | 12-0 inte gradient formula
Mgy -% L -
4 |
m'i"t =_i bl m“ =—M—’T
4 4
_'|.-=—EI+1' (WRAOF ¥=¥ =—Ei.1r—.r,}
4 4 - :
0= 3[ S)+c y=0m= 3{: {=5)) « substitution of R
20 4
= o FEE +5
T y=mgleed
F_-ET-E =—ix—ﬂ " equation
! 3 3 3 A (3}
15 4 0
VR: y=——x-=—
il TRl
8T: }-=%;+1ﬂ- + equation of ST
%Hlﬂ:—%x—]—: ¥ equating VR and ST
9x + 120 = —16x - BD
25x = =200
Xx= =3
y=4
SWI-R4
16 | R'IS;0)
VR =[-8~ (-SI] +(4-0)° =5 * length of VR
w=,‘u'{-n-n}’+[4-|n}’ =10 « length of VT
Arenof RVTR' = ";r{v“ W)+ %{m:’lur )
=l{m}|{m]+ l{ﬁxm} # arca AVRT
2 L « area ARTR’
=50 +25
= TS units* < answer
(5)
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QUESTION/VRAAG 3

A=2: 10) |

§1,87°

—

]
|
—
-

|

o
o

T

=,

—

]

=

—

B(k; k)
311 0—(-2) —2-0 [ substitionC & E
Mye = Mg = 12-4 ORIOF my =m, m
1 1 P
= = answer
4 4
(2)
312 m,, = tan8187° Answer only: Full marks ¥ substimtion
my =7 Slegs antw: Volpunte ¥ answer )
32 y=E=mi+c y=y =mx-x)
1 1
0=202)+c or y-0=2(x-12) v substitution of E
1
c=-3 r=—x—13
=3
1 & ar e
= —x =3 aAnswer
773 @)
OR/OF
y=mx+c¢ ¥=y=mx=-x) ¥ substitution of C
1 1
—I:EH}H: or j—{—E]:E{x—dj
c=-3 1.=%.1'—3 ¥ answer
(2)
= lJc -3
"3




331

OR/OF

m ., =tan8187°

m,, =7

10—k
Mg
N-2-k)=10—k
—14-Tk=10-k
_6k=24
k=-4
- B(—4; —4)

m

OR/IOF

EB: y=4x-3 and AB: y=

l:—.’i =Tx+24
4
Lx=-27
x=k=-4
s Bi(-4:-4)

3
=

)=

|z.
Il

#:-.-
|
Il
== b3
=Ry

e
Il

Tx+24

|
i

'l

substitution

answer

(2)
substitution
Answer

(@)
substitution
answer

(2)
equating EB & AB
answer

(2)




332

In AAFG:

_10-(=2)
-2-4

tand=m, =-2

@=180"-63,43..°

S =11657%

L A=11657°=8187° [ext £ of A |

A =34700

m,, ==2

OROF
In AABC:

a=BC=2J1T:b=AC=65.c=AB=102
at =b +c8 - 2bc.cos A

(24T7) =(6+5) +(10yZ) —2(6J5)X104T).cos A
(645) +(1042) ~(24f7)

cos A=

¥ MM' =_2
7 tand=-2

v @=1165T

¥ answer

(4)

+ all 3 lengths

¥ substitution imto the
correct cosine rule

¥ cos A subject

(6B 10R)
=0,822...
LA=T Y answer *
333 M[tza,{-z]_mum}
2z 2
Diagonals intersect at the point (3 ; 5) ¥ x-value ¥ y-value
i2)
341 |BE = ET
4fi7=Ju2-p)* +(0- py j xt:'i;u:u" of E&T
{wﬁf:“uz—mum- p}:].
M =144-24p+p’ +p’
p*-12p—64=0 7 standard form
(p-16p+4)=0 + factors
sp=16 or p=-4(na) v p=16
S T(16; 16) (3)
342a | (x-12) + ) =(417) =272 v LHS v RHS
(2)
34.2b |
m-:_=i
Mlpgers = —4 Y
y=—dke ORioF Yoy =-E-x) ¥ substitution of B
=i w4 y—(—4) = —d(x—(—4)) ;
c=-20 B
¥ =dx =20 y=-4x-20 ¥ equation
i3

124]




QUESTION/VRAAG 4

Al=1:=1)

4.1 Radius = 4 units/eenhede

¥ answer

(n

42.1| CDLCN
nC(-1:7)

+x value v v value

(2)

422 | CD = 6 units
ADG5:T)

¥ x value ¥ y value

(2)

423 Lh=35units
DC = 6 umits

Area ABCD = %[ﬁ){i}
=15units*
OR/OF

1 & =5units
DC = 6 umits

Area ABCD = %[Am of |*]

1
= E[(suﬁml

= | Sunits®

¥ 1 =35units

¥ substitution into
Area formula

¥ answer

¥ 1 k= 5units

¥ substitution into
Area formula

¥ answer

(3)

(3




OR/OF
Let angle of inclination of BC = &

5
lana =—

3
a=59,036...°

BCD =180° -
BCD = 180° - 59.036..°
BCD =120.96°

v BCD =120.96°

¥ substitution into

| z Area rule
Area ABCD = .2.(J3'E k6)sin12096° sizhdin
= 15 units’ (3)
4.3.1 |M(@3 :-1) [rcf-lcction of N(-1 : 3) about the linc y = x] v coordinates of M (A)
~MN=3-(-1)? +(-1-3)? v substitution of M&N
MN=J§ =4J§= 5,66 units v answer
3
432 [ M(3:-1)
3—(-1)
, I e— = ]
- =
MN: —1=-(3)+c¢ or y=3==l(x+1)
c=2 =
p=3=—x-I| :
LY=—X+ 2 "' e v ¢quanon of MN
x=-x+2 v equating AF & MN
2x =2
x=1
Sy=l v'x value v y value
midpoint (1:1) (4)
OR/OF N(-1; 3) F(3: 3)
1
N(=1:3)
Yi=yy=3
Reflected about y = x !
A(-1:-1)
<~ F333) v'v coordinates of F
s o [=143 -1+3
mmdpomt( 2 Y B ) =(1:1) v'x value v y value

“4)




UESTION 4

4.1

4.2

VR

LA

y—3 %[_r—{—”}

r= .'I.'PI:.I
=3

¥-3 —%[.'c -{-1})}

ANTWET
{1}
S 3
Mg
#ep,

subeditution of B{-1 ; 3)

equation
4)

coordinates of T2

Ml
substitution of E{—1 ; 3)

aquation
(4)




43 ¥ =§J|.'+-T
4 13
D=—ays—
3773
13 v 1
Xy =—— Ip
54
I-. 1 !
.'.DM=3—[—1—' v Xy —Xp
.
25 -
DM =— or 6.25units ¥ answer
! 3
OR/OF
EM = 3 units v EM= 5 units
ED= B umnits
4
DM = ,lll'l 5)' 4] 1—45 ' [Pythagoras] v substitution of EM & ED
h A
25 .
DM = T or §,23umnits ¥ answer
3)
44 |EC y=3.8
©3 3
4 13 -
D =;I{—?]+? ¥ substitution of C{-7 ; p)
p=- 0
45 [MSE@x:;)—=G-4:y+3) [translation] + method: translation
C—oS(-7.5)—=-T-4.-5+3)
S5(-11:-2) v Xy=—11V y;=-2
()
OR/OF
M—C:x:)) —=x-10:y-5) [translation] v method: translation
E—S(-1:3)—(-1-10;3-5)
SS(=11:-2) v x=—11v y . =-2
(3)

OR/OF




E(-1:3)and C(-7 ; -5)
(-1+(=7). 3—[—5]"|
V2 2 )
=(—4:-1)

[Midpoint of EC]

S(x: ) and M(3 ; 0)

x,+3 _

method: midpoint

-4 =1
2 2

x; =-11 Vs =—2 Xy =—11 v yg=-2

. . EI |

~S(-11;-2) 3

46 | Py =3+7

Tew =12 Faew =12

MS=y(3—(=11)) +(0-(-2)}

MS=4/200 = 1042 = 1414 units MS

14.14 > 12

28=11;-2) lies outside the circle conclusion
(3)

47 | Inclination of EM: tan M = ‘%
ref 2 =36.87°
Inclination of EM = 143_13° Inclination of EM
-~ ENMD=3687° EMD
Inclination of CM: tan M= %
-~ M=2657° Inclination of CM
- EMT = 26.57°+36.87° ]
= 63.44° EMT

But EM =MT [radii]

i 180 1-53.44

- ETM =58.28° answer
(5)

[20]




TRIGONOMETRY

QUESTION/TRAAGS
511 | y* =137 - (-5 [Pythagoras]
y=-12 y=-12
sin’ &
=f _Er substitution
L 13
144
= answer
169 (3)
OR/OF
sin® §=1-cos" & square identity
sin® §=1 —!r—ij!_ substitution
L13)
. 144
s f=—— answer
169 (3)
512 | tan(360° -8
=—tan & —tan &
(=12}
=5
12
= answer
. (2)
313 | cos(6-135°)

=cos fcosl135° +5in fsinl35°

=c0s &) — cos457) + sin Fsin 457)

=f_i] _EL{_E“ ¥2) g |_i"_L"|
LA 2 )L 1B 2 134 J2)
2 7
S 1342

cpd. £ expansion

reduction

subst.: special £s
subst.: trig ratios

(4)




5.2 2cos(180° — x)sin(— x)
1-2cos*(90°—x)
v cos(180° - x) = —cosx
_ 2[~cosx)-sinx) v sin(—x) = —sinx
1-2sin’ x v cos”(90°—x) =sin’ x
_ 2sinxcosy
© cos2x v 1-2sin* x =cos2x
_sinlx ¥ 2sinxcosx =sin2x
cos 2x
= tan 2x v answer
] (©)
5.3 (tan92° | tan 94° ) tan 96° ). (tan 1767 )(tan178°)
(5in92° 'y sin94° '\ sin96° | (sinl176° \ sin178° | .
= .. v tient identity
|-\cc:5 Q2= J\ﬁﬂﬁ 04° A ros 96",] {ms]‘?ﬁ“.}k cos1787 ) qotieaty -
- ( cos2° T cos4°® ] cos6° ) -|" sin4° n sin2® ) v co-ratios
| —s5in2° /| —sin4® \ —sin6° ) \ —cos4® ! —cos2° ) v reduction
=1 v answer
4
OR
(tan92° ) tan 94°)( tan 96°)..{tan 1767 )(tan178")
= (tan 92 tan 94° J tan 96° ). (—tan 4%)(—tan 2% v reduction
- | sin92° “'r” sin 904° ')1" sin 967 | 1‘”_ sind” ' sin2°) v quotient identity
L c0592% J cos®4° \ cos96°/) |\ cos4” N cos2®)
_| co.si ‘E c0_54 ] r:n:-.sfr ‘|_. [ sind n _sin2® ) v co-ratios
L —sin2® | —sm4® | —sinG” ) | cos4® | cos2®)
=1 v answer
&)

[19]




QUESTION/TRA4G6

6.1 LHS =2cos*(45° + x) RHS=1-sin2x
=2[cos(45° + x)]*
=2[cos45°cmx—siﬂ45"sinx:|: v" compound # expansion
(V2 2 Y _
=2:Tcmx—Tsmx| v gubst. special .~ values
| 2 2 )
2 Leos? x—sinxcosx + Lsin? _1'1| ¥ simplification
\ 2 )
=cos’ x—2sinxcosx+sin’ x ¥ sin® x+cost x=1
=1-snlx
- LHS=RHS (4)
OR/OF
LHS =2cos*(45°+x)
=1-1+2cos*(45° + x) v +1-1
=1+[2::051[45°+x:|—1]
=1+ [cos2(45° + x)] v double angle
=1+ [cos(90° + 2x)] ¥ simplification
=1+(—sin2x) v" reduction
=1-sinlx
- LHS=RHS (4)
621 | LHS=sin(A—B)-sin(A+B) RHS = —2cos AsinB
=sin AcosB—cosAsinB—(sin AcosB+cosAsinB) ¥ sinAcosB—cosAsinB
=zinAcosB—cozAzsinB-sinAcozsB —cozsAsinEB ¥ sinAcosB+ cosAsinB
=—2cozAsinB
- LHS=RHS (2)
6.2.2 sindx —sinl0x
=sin| 7x—3x)—sin| 7x+ 3x) v Ay =Trx—3x & 10x =Tr+3x
=—2cos Txsin3x v answer
(2)
623 sindx —sinl0x = sin 3x
—2cosTxsin3x—sin3x=10 v" substitution
2oosTxsinidx—sin3xr=0
sin3x{2cos Tx +1)=0 ¥ common factor
sin3r =0 or cn&h‘=—% v both equations
3x=0° Tx=120° or Tx=240°
x=0° x=17.14° x=3420° | ¥ x=0°
N/A v x=17.14° i
(2)




QUESTION/VRAAG 5

i 00826 = —%.whﬂe 20 € [180°;270°)
+ * ¥ diagram
(3" quadrant only)
=5:¥)
vi=6"-(-5)"  [Pythagoras] ¥ using Pythagoras
}-=:Jﬁ
(51 ¥)is in 3rd quadrant:
ry= 1l ¥ v = value
“ si|:||2|'}5\\‘=—ﬂ ¥ answer
£ 0 @
= . . V1
% OR/OF Getting to stﬂ:T.l 14
T T 2
s silj‘TZﬂ:l—[mzZE‘ -J Sll'l 2&—] CDS 2&
= [_[_E]z ¥ substitution
6
=1-2
36
1
36 ¢ value of sin”® 26
s~i|'1|1‘.|!3‘=-ﬂ ¥ answer
6 “)
5.1.2 cos 26 =1-2sin” @ v cos260=1-2sin’ @

2sin’ = 1—cos 20

ﬁ

¥ substitution

¥ answer

(3)




5.2 sin(1B0° — x).cos(—x) + cos(90° + x).cos(x = 180°) |  oin v v cosx
=sin x.c08 X —siNX(—4 Second line writlen as ¥ —sinx¥ —cosx
= 28in x.co08 x iy o8 * + siny cos ¥ ¥ simplification
=sin 2x max 5/6 v answer
(6)
53 sin 3x.008 ¥ +cos 3sin v
sin(3x + y) ¥ compound angle
=&in 2707
-] ¥ answer
(2)
54.1 2cos x=3tanx
2mu=35m.r 7 e X
COs X ons I
2cos” x=3sinx ¥ multiplying by cos &
2(1—sin® x) = 3sin x ¥ cos’ x=1-sin’ x
2-2sin® x=3sinx
'3 . _
2sin” x+3sinx-2=0 (3)
54.2 2sin” x+3sinx—2=0
(2zsinx—1INsinx+2)=0 ¥ factors
sinx = % or sinx = -2 (no solution) ¥ both values of sin x
¥ i solution
B B . ¥ 30°P + k.360°
x=3F+k360° or x=150°+Lk360F ; keZ v 150°+ £360° - k € Z
(3)
543 S5y=30°+£k360° or S5y=I150°+Lk.360°

¥y=6°+kT72° or y=30°+LT2°
SAy=144"+6" or y= 144"+ 30°
y = 150° or v= 174"

v y=6"+k72°
v y=30P+k72°
v 150° ¥ 174°

(4)




QUESTION/VRAAG 5

5.1 x4y

=(3 sin J7 + (3 cos )2

=9 sin? @ + 9 cos? v simpl/vereeny

=9(sin? # + cos? ) v CF/IGF =9

=0(1)

=4 ¥ answer/aniw

(3)

5.2 sin(540° — x).sin{—x) — cos(1807 — x).sin{90° + x) v gin(540° — x) =sin x

sin(180° — x).sin(—x) — cos(180° — x).sin(90* + x)
= (sin x){—sin x) — (—cos x)(cos x)

=—sin’ x +cos’ x

= cos 2x

¥ sin{—x) = —sinx
¥ cos(180° =x)=—
08 X

¥ sin(90° + x) = Cos x

v —gin® x+cos’ x

v cos 2x

(6)

5.3.1 or =J% + P’

w‘"l.’.':'!]"=-‘ll.:rz+,1'112

ar
_ P
apt
P __r
1+ 2 I-"' 2
J'x P‘ J p o .I==1
x =1
x=-]
(3)
OR/OF |
(P lies in 3™ quadrant)
A2+yt=r vty PE=p2
a2ep= W+ pt
P" (J P T v subst
.rl+p'-l+p1
Iz=1 v .r==]
[ (P lies in 3" quadrant)
(3)
5.3.2 cos (180° + @)
= =08 {F v —cos a

)

¥ answer/antw

(2)




Trig Graphs

QUESTION/VRAAGT

E
—180° 1s0° X
S
71 Range of /* 3 =[-1:3] Y yel[-1:3]
(1)
OR
~12y<3 v -1£y%<3
9]
72 Period of g 180° v 180°
(1)
73 f increasing: x = (—180° ; 0°) ¥ xe(-180°; 0%)
OR (1)
-180° <x = (P ¥ _180° <x <= (®
(1
741 | glx).f'(x)<0
x (=907 0°)u(0°; 90°) v (007 ; 0) v (07 ; 907)
(2)
OR
—00°<x=0° or 0°=x<90° v D0 =x =07
v 0% <x<90°
2)




QUESTION/VRAAG 6

6l sinfx + 60°) + 2oos x~ 0
sin x cos 60° + cos x sin 60F + Joes £ = 0 < expansion’uvhreratng
-';dnx+§mx+2mx-0 < specinl angle valuey
; - speshale Zwaordes
-Eniu--Zuux--i-onsx
sin ¥ = 4006 ¥ = 43 cosx :th
shx-oou(-‘—ﬁ) -
- 443
s x _com-t-ﬁ) Fharveanzieye)
oo X cos 1
ctanx= —4=+3 L,
6.2 unx=~4-43
anx=—(4+y3) /-
ref < = BOI0"
¥ = -80,1° oclaf 995 :gm
LK)
6.35.1
' 12 t V3P 1)
| 3 , V(=607 )
Rt ¥ shape/mrw
: ‘F\
: " N
a0 |y VA i Mo
7 AT
I y
. 3
632 | csin (ot 0F) > <Qoos x
1 & (30,107 ; 99.50) OR/OF ~30.10° < x < 99.%° ”m\nlw
waavdes
< moGstion novasie
(3)




QUESTION/FRAAGS

C
81 tany = £ correct trig ratio
AB
__£ answer
tan y (2)
82 In ABAC:
sinBAC _sinACB sinBAC _sin ACB
BC AB 2p AB
sin(180°—2x) _sinx BAC =180°-2x
2p AB
sindx _ sinx x (tany ] substitute AB
2p P
2sinxcosy (tan y ) 2sinxcosx
—— =sinxx J
2p P
2 y
Jeosx= —'][Zp}
A
cosx=tany 4)
83 cosx =tan y
tan y = cos60° substifution of 60°
tan y = 0.5
y=2657° answer
2
[8]




PROPORTIONALITY

QUESTION/TRAAGY

01 D
G
E H
011 %=% % [line || to one side of A] S VR
OR
[prop theorem: GH || DE] (2)
. .
9.12 %=%=% [line || to one side of A] S
OR
. [prop theorem; GH || DE]
]
21 7
EH =15cm answer
2
013 | AFGH || AFDE [ZZZ] S
0y
014 |GH_FH A S
DE  FE Llia's]
GH 2 S
DE 7
2




02

921 [,=90° [Zinsemicircle] OR L,=R, [tanchordtheorem] |+ § v R
R,=00° [Z in semi-circle] R, =P [tanchord theorem] |+ SR
- L,-R, L, =
~LT|PR [alt Zs=] ~LT|PR [comesp. /s=] |+ R
4
922 | L,=R, [tan chord theorem] v S¥R =
L,=0, [comesp. Zs;LT| PR] v SR
~R;=0, 5
-~ L, O, Rand M are concyclic.
-~ LORM is a cyclic quadrilateral [converse s in the same seg) v R
(%)
923 OLR=M, [£s in the same seg] v SR
2L, =M, [£ at centre = 2 %/ at circumference] v SY R
- OLR=2L,
~f,=Lofr
.2
-L,=L, v 5
. LN bisects OLE @




10.2

A _— —_B F C
R
D
1021 [In ACFO and ACED
C=C [common] v 58
CFO=CBD [cotresp £s; BD || FO] v S/R
COF=CDB [sum of /s in A]
OR
[corresp £s; AB || CD] 7 S ORR
ACFO ||| ACBD [£££] 3)
1022 |FO_CO [l As] v SR
BD CD
FO.CD=CO.BD
But RDO = FCO [given]
~BD=BC [sides opp equal 5] v SR
- FO.CD=CO0.BC @)




1023

BD =BC =12 unifs

[sides opp equal 5]

RD = 6 units [DR =EE] 5
RO_3
ED 4
3
~RO=2(8
4{ )
B0 =45 units g
OF L BD [line from centre to midpt of chord] SR
- DO=,6" +45° [Pythagoras]
DO = 7.5 units S
BF DO . .
- - line || to one side of A SR
BC DC ! ]
OR/OF
[prop theorem BD | FOJ
BF_1s
12 T 192 S
BF — 7.5=12
192
75
BF = —umnits (4]
16 (6)
1024 | tanRDO=2O _3 S
RD 4
RDO = 36.87° g

FCO =RDO=13687°

- ABD =73,74°

[given]
[ext £ of A]

ANSWeT

()

[20]




8.2

8.2.1 Midpt theorem/Midpt. Stelling v R
(1)
OR/OF
Converse prop intercept theorem v R
H
822 BG =2DE or 6x -2 [Midpt theorem/Midpt. stelling] vS vR
BG =6x-2
vS vR
GH_¥C [line | one side of A OR
BG BF
prop theorem; FG || CH /
lyn || eensyv. A
x+1 < 1 7 -
=2 equation into x
dx+4=6x-2
2x=6
x=3 v’ answer
(6)

OR/OF




QUESTION/VRAAG 10

A 5 R
3 1
v
T
v
1
’ Q
K 2
I]2
10.1 P=0Q, [tan-chord theorem/ < tussen raaklyn | ¥ S
en koord)
5=0Q,+Q, [ext £ of cychic quad/buite <v. kvh] | » g /R
“§, =P+ Q,
T,= R, + G [ext £ of Albuite £v. A v 8
but B, = R [given/gegee]
T, = l.‘, +Q, v 8
é| =T, = Hl +é:
4
10.2 In A ASD and AACR ¥ identifying A's
A=A [commeon £/gemeenskaplike =] v S
S, =T, [proven/reeds bewys)
T,=C. [alt Zs; QS || CA/verw. Ze; QS||CA [ v S/R
| 78
~§ =€,
- L 5
D, =R, [sum of £5in AZe v, A]
AASD || AACR
AD AS . . . .
So——— comesponding  sides in on/
B AC [ g proporti

OR/OF

oareenstemmende sy in dies. verhouding)

(3)




In A ASD and AACK ¥ identifying A's
A=A [common £/gemeenskaplike <) v S
QJ =T, [proven/gegee]
1,=C, [alt Zs; QS || CAiverw. 2e: QS [|CA] | v sm

S, =C, 78
AASD || AACR [£:£:4] v R

% = :_(5_‘ [corresponding sides in proportion/

ooreenstemmende sy in dies. verhouding)
(3)
10.3
AS SD v 8
—_—=— AASD ||| AACR
AC- CR [ I ]
AC = SD
SASs————
CR
:_2:% [line || one side of A OR prop theorem; | ¥ § + R
TS || CAllyn || eensyv. A ]
AR =« CT
SASs——
CR

ACxSD ARxCT y :

_ equating
CR CR
SJACxSD=AR = CT
(4)

113]




