ANALYTICAL GEOMETRY

Solutions

DBE's own marking guidelines, in booklet order

Every solution here is a clip of the official DBE marking guideline published
with the paper the question came from. The working, the mark ticks and the
accepted alternatives are DBE's. Nothing has been rewritten or re-derived.

The numbers match the question booklet: solution 34 answers question 34, and
the chapters are in the same order.

DBE writes one guideline for both languages, so these pages are bilingual and
their marking notes are largely in English. That is DBE's own page, reproduced
as printed.

A marking guideline is written for markers, not learners. It shows the shortest
route to the marks, so where a step looks compressed, that is the guideline
being terse rather than a step missing.



I 1. Aright angle at Q, and aline drawn parallel to

LQ

Official DBE marking guideline - May/June 2021 - Q3 - 19 marks
QUESTION/VRAAG 3
-~ y
R
L
S(0; -16)
3.1 M(4+8_—8+0j Y Xy
2 2 Y Yu
M(6;—4) 2
3.2 _ 0-(-16) ~0-(-8) _ —8—(-16) | v substNandQorN
NS g0 O Myg = 8 O Mes = 4-0 and Q or Q and S into
gradient formula
=2 v answer
)
3.3 Mo x2=-1 [LQL NS]
1 v'm
SMmM, =—— LQ
LQ 2
1 1 o
—-8=-=(4)+c OR y+8=—-=(x-4) v’ substitution of Q
2 2 v’ calculation of ¢ or
C=-6 y+8=—%x+2 simplification
1
Ly=—=Xx-6
y 2
©)
3.4 OS is the radius of circle passing through S
(x—0)2 +(y—0)° =(16)° v identifying radius = 16
_ % ) .
X2 +y? = 256 Answer only: Full marks Equation of circle "




3.5

v'm

Mgm = Mg :_E [RM ” I—Q] RM
—4=—1(6)+C OR y+4=—1(x—6) v’ substitution of
2 2 M(6;—4)
c=-1 y+4:—1x+3
2
Ly = —lx—l .
2 v coordinates of T
T(0;-1) 3)
3.6 T(0;-1), P(0;—6) and S(0;—16)
-.PS = 10 units and TS = 15 units v'PS = 10 units
v = i
LS PS 2 [prop theorem; RM || LP] TS =15 units
—=—== OR [line || one side of v answer
RS TS 3 Allyn || een sy v A]
Answer only: Full marks 3)
OR
M(6 ; —4), Q(4 ; -8) and S(0 ; —16)
MS = 180 =65 and QS = /80 = 4/5 V' MS =645 units
v = i
LS_Qs_2 [prop theorem; RM || LQ] QS =4/5 units
RS MS 3 OR [line || one side of v answer
Allyn || een sy v A] 3)
Answer only: Full marks
3.7 area of PTMQ = area of ATSM — area of APSQ v area of ATSM —
1 1 area of APSQ
==ST.Lh, -=PS Lh,
2 2
_1 1
= 5(15)(6) —5(10)(4) v area ATSM = 45
v" area APSQ = 20
=45-20
= 25 square units v answer
(4)
OR
TM =+/45=3./5 = 6,71 v TM=3/5
MQ=+/20=25 = 4,47 MQ= 25
PQ=+/20=2/5 =447 PQ=2.5
area of trapezium PTMQ = %(3\/5 + 2\/§X2\/§) v’ area of trapezium = %

= %(&/EXNE)

= 25 square units

(sum of ||sides)(height)
v" substitute into formula

v’ answer

(4)




OR

MQ=420=25
PQ=+20=2\5

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

1 1
area of PTMQ =§TPx Lh, +5MQ>< PQ

areaof PTMQ=10+15=25

area of PTMQ= %(s)x 6+%(2\/§X2«

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

v’ answer

v" area of AMTP +

area of APQM

(4)

[19]

/5)

I 2. The gradient of DC, then a point that has to lie on it

Official DBE marking guideline - November 2024 - Q3 - 19 marks

QUESTION/VRAAG 3
A

D3 ;-9)



9-0 -(-9) correct substitution of
3.1 ch=3_(_9 OR/OF mp. = 53 D(3:-9) & C(-9:0)
3 3 into gradient formula
Mpe =— — Mpc =— — answer
4 4
(2)
3.2 | Equation of DC:
3 3 N
0=->(-9)+c OR/OF y-0=->(x—(-9)) correct substitution of
4 4 C(=9:0) or D(3:-9)
C=——0or —-6— y=__(X+9) INtO equation or line
4 4
3 27 3 27
=——X=— =——X-— answer
4 4 4 4
3]
—(-9) _ — - N
33| k :—i(—l)—lOR/OF ( ) =— OR/OE k-0 :_3 substitution of B (-1; k)
4 -1-3 ~1-(- 4
k= %—% ORIOF k+9=3 ORIOF k =—§(8) (1)
3 2 o0\ correct substitution of
3.4 | DC=,/(3+9)" +(-9-0) D(G.—9) &C(-9:0)
into distance formula
DC = 15 units answer

2)




35 | DB=y/(3-(-1)) +(-9-(-6))
DB = v DB=5
b8_> _1 v' answer
—_—— = W
DC 15 3 @
3.6 bM_bDB _1 » DM _ DB
DA DC 3 DA DC
1 A
—(DM)(DB) Isin D
Area AMBD _2 ( ) v’ correct use of area rule
Area AACD ;(DA)(DC) (sin D)
= 1><1 v’ subst. for BD and oM
3 3 DC DA
1 into correct formula
25 v answer
(4)
3.7 y=-4x+c
m,, =4
y+9 v oo
-9=-4(3)+c OR/OF 2T _ 4 correct substitution of
x—3 m,, =—4 and D(3;-9)
c=3 y+9=-4x+12
y=—4x+3 y=—4x+3

(x=3)" +(y+9)" =612

(x=3)" +(—4x+3+9)" = (\/612)2
(x—3)2+(—4x+12)2:612

X? —6X+9+16x" —96x+144=612
17 x* —102x—459=0

x* —6x—27=0

(x—9)(x+3)=0

X=9 or x=-3

N/A
y=-4(3)+3
y=15

A(-3:15)

v (x=3)"+(y+9)° =612

v’ substitution of equation
AD into distance formula

v' standard form

v" x values with rejection

v" y coordinate

(6)




OR/OF OR/OF
-9=-4(3)+c v" correct substitution of
c=3 m,, =—4 and D(3; -9)
y=-4x+3
N(O; 3) v N@O;3)
ND :\/”(3_0)2+(_9_3)2 v’ substitution into distance
formula to calculate ND
=317
AD =617 1
1 v ND==AD
ND == AD 2
2
N is the midpoint of AD v’ x—value v y-—value
A(-3; 15) (6)
[19]
I 3. A midpoint, an angle of inclination, and a parallel triangle
Official DBE marking guideline - November 2022 -
QUESTION/VRAAG 3
D
A(4;2)
0 a
X

C(-2;-3)

B(6;-4)




3.1.1 2 (_4) _—4-2
Mas =15 OR Myg = 64 v’ substitution
M, =3 ANSWER ONLY: Full marks || ¥ answer -
2
312 | tana=m,; =-3 v tana =m,; =-3
@=108,43° ANSWER ONLY: Full marks || ¥ nswer o
3.1.3 T X +X, Y+ Y,
2 2
T(—2+6;—3—4j
2 2
-7 v Xr = 2V Yr=—
T(Z ;—j
2 2
314 | 5(0)-6y=8 v % =0
4 —4
=—— v oY= _"
y 3 Ys 3
(05
3 (2)
3.2 Mep = Myg =—3 v’ gradient

-3=-3(-2)+c
c=-9
y=-3x-9

OR

y-(=3)=-3(x-(-2)

y=-3x-9

v" substitution of
C(-2;-3)

v equation

@)




33.1| 5x—6y=8
y_5. 8
6 6
tand=m,. = > 5
aNno =My =7¢ /tanazmACZE
6} =081 v 0=3981°
A=108,43°-39,81°
= 68,620 / A: 68’620
DCA=68,62° [alt Zs ; DC||AB] v’ answer
4
3.3.2 | P(-3,0) and F(1,6; 0) v P(=3;0)
Area POSC = Area AFPC — Area AOFS v method
1
v =
_ 1(4,6)(3) _ 1(1,6)@) > (4.6)(3)
2 2 3 ) .
=6,9—1,07 v E(l’ 6)(§j
= 5,83 units? y
answer
)
OR/OF
P(-3,0) v P(-3;0)
2
FC:\/(—Z—g) +(-3-07 _3/e
5 5
Area APFC = %(PF)(FC)sinOIES
1(23)\(3J61) .
v 2| =2 || == |sin39,81°
=%[§]{3—\26_1Jsin39,81° 2( 5 J[ 5 ]
- ’ 1@)(&)
AreaAOFS:l 814 2\5/\ 3
2\5)\3
= 1,07 )
Area POSC =6,90 - 1,07 y method
12 answer
= 5,83 units 5)

OR/OF




C(-27-3)

P(-3,0)
Area of POSC = Area of OSCR + Area of APRC
174

=—(—+3jx2+i(1x3)
2\ 3 2

35

"6

=5,83units’

OR/
OF

P(-3;0)

Area POSC = Area ROSW + Area APRC + Area
AWSC

=5,83units?

OR/OF

v'P(-3;0)

v method

y 1(ﬂ+3jx2 v Laxs)
2\3 2

v’ answer

()

v'P(-3,0)

v" method

v' answer

()




P(-3,0)

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

1 Je1) . .
= E(\/E)[T]S”] 68, 62
=3,833..

Area of APOS = %(PO)(OS)

Area POSC=3,833... +2

=5,83units’

v'P(-3;0)

/1(\/1_0)(@]sin 68, 62°

v" method

v’ answer

()

[20]




I 4. Aright angle at L, and where LN crosses the x-axis

Official DBE marking guideline - November 2023 - Q3 - 20 marks
QUESTION/VRAAG 3
V'S y
S(4:5)
L(-4;1)
% )
K oY X
N(-2 ; -3)

31 | SL=y(xg=x )V +(ys—y. )

SL= \/(4—(—4))2 +(5-1)

SL =/80 = 4+/5 = 8,94 units

v" substitution of S and L
into correct formula

LKO = 116,565...°
LNS = 116,565...°—53,13°
LNS = 63,44°

v size of LKO

v answer

v answer
2
5-(-3)
32 | My = 1—(2) v’ substitution of S and N
4 into correct formula
Mgy =— v answer
3 2)
4
3.3 mztané’:g v tand=mgy,
0 =5313° v’ answer
(2)
1-(-3)
3.4 m,=————+ -
")
mLN = —2 v mLN = _2

©)




OR

SN =10 units v SN =10 units
4
sinLNS = i v’ correct trig ratio
LNS = 63,44° v’ answer
3
OR
LN =245 units v LN = 2y/5 units
4
tan LNS = £ v’ correct trig ratio
25
LNS = 63,44° v answer
3)
OR
SN = 10 units v SN =10 units and
LN =245 units LN =2+/5 units
cosLNS = 21\/_ v correct trig ratio
LNS = 63,44° v answer
3)
4
3.5 m= 5 v mg
123(_4)“; OR y—1= (x—(—4)) v’ substitution of my, & L
19 4 16
cC=— y-1l=—X+—
3 3 3
4 19 4 19
y=3%*t3 y=3%+t3 v equation
3)
36 | sL=45
_ 2 2
LN = \[(4-(-2)) +(1-(-3))
LN =+/20 =25 v LN=420=25
1
Area ALSN = 5(4‘/5)(2\/5) v' substitution into formula
= 20 units? V' answer

OR

©)




SN =10 units

2 2
LN = \[(~4-(-2)) +(1-(-3)) v IN=B =245
LN =20 =25
1 substitution into formula
Area ALSN = - (10)(24/5 )sin 63, 44°
2 answer
= 20 units® (3)
37 | L=90°
SN is a diameter of circle S, L, N [chord subtends 90° SN is a diameter of
OR converse £ in semi-circle] circleS, L, N
Centre of circle = P 4+(-2) . 5+(-3)
2 2
=P(1;1) x-value v y-value
OR (3)
Let the coordinates of P be (a ; b).
Then, PL=PN: (—4-a)’ +(1-b)" =(-2-a)" +(-3-b)’
a—2b=-1....equation 1
If PS=PN, then: 4a+2b=6.............. equation 2 2 correct linear equations
Solving simultaneously yields: a=1 and b=1 and P(1;1) x-value v" y-value
OR @)
If PL=PN, then: a—2b=-1 .....equation 1
If PS =PL, then: 2a+b=3.....equation 2 2 correct linear equations
Solving simultaneously yields: a=1 and b=1 and P(1;1) x-value v y-value
@)
38 | LPN=¢=5313> [alt £s; LP || x —axis] LPN
. LPS =126,87° answer
OR )
LN§ = 63,44° LKS
. LPS=126,88° [£ at centre = 2 x £ at circumference] answer
OR )
LSN = 26,56° [sum of /s in A] LSN
SLP = 26,56° [Zs opp equal radii]
. LPS = 126,88° [sum of Zs in A] answer
)
OR

(445)" =5% +52 ~2(5)(5)cosLPS

cosLPS = 8
5
- LPS =126,87°

correct substitution into
cosine formula

answer

(2)

[20]




I 5. A trapezium with one pair of sides parallel

Official DBE marking guideline - May/June 2022 - Q3 - 21 marks
QUESTION/VRAAG 3
-~ y
1
B(O ;4 )//\

A(5;3)

3.1 1
3_= N
m. —_ 2 v' substitution
AB 5 _ O
1
Mas =5 Answer only 2/2 || / anewer
(2)
3.2 1
Mee = Mg 2 v’ gradient
—4= %(6)+ ¢ ORIOF  y-(4)= %(x —6) v substitution of E
c=-7
y—ix—7 v_ answer
2 3
33.1 | D(0;-7) v D(0;-7)
X +6 _, Yo+ (4) _
2 2
X. =—6 Yo =-10 v X, =-6
6 — 4 =-10
C(-6:-10) Answer only 3/3 Ye 3)
3.3.2 1 v" subst of correct base
Area ABCD = 5(715)(6) and height into the
area formula
=225
1 v area ABCD =225
Area AABD = 5(7,5)(5)
=18,75 v area AABD = 18,75
Area ABCD =225 + 18,75 = 41,25 units® v answer
4)




(2)
3.4.2a | KC = 6 units; KE =12 units; v" KC = 6 units
v KE =12 units
CE =,/(6)* + (12)? [Pythagoras]
CE =180 = 6+/5=13,42 v CE
Perimeter AKEC =6 + 12 ++/180
= 31,42 units v' answer
(4)
“ vt i
3.4.2b tan KCE — KE _ 12 _5 trig I’a'EIO
KC 6 v tanKCE =2
KCE = 63,43° v’ answer
(3)
OR/OF
. v’ trig ratio
sinKCEzﬁzizﬁ o 12
CE 180 5 v SinKCE = ——
n 180
KCE = 63,43° / answer
(3)
OR/OF
1
Mee = E
1
ta”9=§ v tanezé
0 =26,57° v §=26,57°
KCE =90°—26,57°
KCE = 63,43°
v answer
OR/OF
3)
KE?2 = KC? + CE?2 — 2(KC)(CE)cosKCE
(12)? = (6) +(v180 ' - 2(6)v/180 kcosKEE) ¥ substitution into
cosine rule
cos KCE = ? v trig ratio
KCE = 63,43° v answer
3)

[21]




I 6. A whole triangle built from one line's equation

Official DBE marking guideline - May/June 2025 - Q3 - 21 marks
QUESTION/VRAAG 3
ALy
T
\\
\\
\\
\\
\\
\\
\
\\
\ \
\\
\\
\\
\\
\\\
S(m ; 1) \\
’// \\ ){
W R O R/ ’
3.1 2x-y+10=0
2x-0+10=0 Yy=0
x=-5 v x=-5
R(-5;0)
(2
32 R(-5;0)
T(0; 10) v T(0; 10)
(RT)2 = (—5 - 0)2 + (0 - 10)2 OR (RT)2 =5%+10° (Pythag) v" subst of R & T into
distance formula or
Pythagoras
RT = 4/125 units OR/OF  RT = 55 units v’ answer
3)

33

2RT? =5SR*
2(125) =5[(m - (-5))* +(1-0)*]
5[(m+35)* +(1)*]1=250

(m+5)°+1=50

v’ length of 2RT?
v length of 5SR?

m*> +10m—24=0 OR/OF (m+5)°=49

(m—=2)(m+12)=0 m+5==7
m=-5+7

m=2 or m=-12 m=2 or m=-—12

N/A N/A

som=—12 som=—12

standard form or
isolating square

negative answer

4)




ALy
I
\\
\\
\\
\\
\\
\\
\\
\\
\\
\\
\
v \
\\
\\
\\
\\
\\\
sin
Ral \ X
W R ] R/ ’
1-10 o
3.4 =50 v’ substitution of S & T
; B into gradient formula
v
Mgy = 2 Mgy
4 1
My =—% Vi omg =-
3 Mgy
4
y=——x+c OR/OF y—ylz—g(x—xl)
0= _5(_5) te y-0= _g(x —(=5)) v substitution of R
20 4
=—— =——=(x+5
3 y==—3(&+3)
yz_ix_§ y:_ix_ﬁ v equation
373 33 )
35 4 20
VR: y=—-—x——
3 3
ST: y= zx +10
L y=7
3 4 20
—x+10=——x—— v' equating VR and ST
4 3 3
9x+120=-16x—-80
25x = -200 v simplification leading
to x=-8
x=-8
y=4
2 V(=8;4)

Ve BN



R'(5;0)

e

VR =[-8 = (=5)] +(4—0)> =5

VT = /(-8-0)* +(4—10)> =10

Area of RVTR’ =%(VR)(VT) + %(RR’)(OT)
1 1
=—(5)(10)+—(10)(10
;10 +2(10)(10)
=25+50
= 75units’
OR/OF

ST: y=%x+10

0:§x+10
4

xz—ﬂ or —13l
3

3
3

WR'zS—(—?jzﬁzwl

3 3
Area of RVTR'= Area of ATWR' — Area of A WVR

—%(5+?j(1o)_%(_5+%(4)

=75 units’

v’ length of VR

v length of VT

v" area AVRT
v" area ARTR'

v’ answer

v x-intercept of ST

v" length of WR'

v' area ATWR'
v area AWVR

v' answer

)

)

211



I 7. A midpoint, an angle of inclination, and the point S beyond B

Official DBE marking guideline -

QUESTION/VRAAG 3

May/June 2024 - Q3 - 22 marks

rFS y
et 3 A@3;4)
y=Re y=2x-2
a
B /D X
S F
31 | y=kx+3
4=Kk(3)+3 v’ substitution (3 ; 4)
k=1
K :%
(1)
OR
y-intercept of AB: (0 ; 3)
_3 - -
Mag 320 v substitution (0 ; 3)
_1
3
k=1
3 (1)
1
3.2 0= 5 X+3 v y= 0
—3=lx
3
X=-9
B(-9; 0) v answer
)




3.3 | F(0;-2) v F(0;-2)
F(X+3 ; +4j
2 2
X+3 y+4 v X+3:o : y+4:_2
I 2 2
X=-3 y=-8
C(-3;-8) v x-value v y-value
(4)
OR by translation
F(0;-2) 7 F(0;-2)
A—>F(x;y)—>(x-3;y-6) v (x-3;y-6)
F—C(0;-2)—>(0-3;-2-6)=(-3;-8) v x-value v y-value
4)
3.4 —(- _8—
Mge = 0-(-8) OR mg. = 8-0 v’ substitution of B and C into the
-9-(-3) _3_(_9) gradient formula
4
Mg _g v Mg
4 ic
y__§X+ v mIine :mBC
4
(-2) =—§(—15)+C v substitution of S(~15;-2)
c=-22
__4 22
y=-3%- v’ equation
®)
OR
0-(-8) 8-0
Mec " 29-(=3) OR M :_3_(_9) v substitution into the gradient
formula
4
chz_g v Mg
4
y_yl__g(x_xi) v mIine:mBC
2)= 4 15
y=(- )—‘g(x‘(‘ ) v’ substitution of S(-15;-2)
4
2=-2x-20
y+ 3%
4
y=—gx-22 v’ equation

()




3.5

tana =m,. =2
a =63,43°

tan ABD = m, =%
ABD =18,43°

BAC = a— ABD

BAC = 63,43°— 18,43°
BAC = 45°

OR

AB = \/(-9-3) +(0-4)
AB = 410

BD =10

AD = (3-1)" +(4-0)’
AD =25

BD? = AB? + AD? —2AB.ADcos BAC
(10)° = (4410)" + (245) ~2(4v10)(2V5 )cosBAC
V2

cosBAC = X2
2

BAC = 45°

Viana=m,. =2
v o =63,43°

v tan ABD = m,q =%

v ABD =18,43°

v answer

(5)

v" length of AB

v calculation of remaining 2 lengths

v" substitution into cosine-rule

v’ rewriting in terms of cos BAC

v answer

()




36 |AB3;4)and S(15; - 2)
AS :\/X - (yA—yS)Z
2 2
as =~ (15) +(4-(-2)) < As=|(3-(19)) +(4-(-2)
AS =360 = 6\/_ 0=18,97 v length of AS
L ®D)(Lh
Area of AABD _ E( )(Lh)
Area of AASC ;(AS)(AC)sinBAC
1
Area of AABD _ 5(10)(4) v Area AABD
Area of AASC ;(6\/1_0)(6\/5)sin45° v Area AASC
Areaof AABD 2 v
Area of AASC 9 AR ©)
OR
AS = J(3-(- 4-(<2)) < AS=|(3-(-15)) +(4-(-2))
AS =+/360 = 6+/10 = 18,97 v length of AS
AB = \/ -9-— 2 —4Y =4\/E
AD = (3-1) +(4-0)' =215
1 A
Area of AABD _ E(AB)(AD)SmA
Area of AASC ;(AS)(AC)sinA
;(4\/1_0)(2\/§)sinA v Area AABD
;(6«/1_0)(6«/5)sinA v Area AASC
=§ v' answer
©)
[22]

I 8. Find k, then three lines all cutting the x-axis
Official DBE marking guideline - November 2021 - Q3 - 24 marks

QUESTION/VRAAG 3



A2;10) 1Y

\81,87°

C(4;-2)
B(k; k)
3.1.1 0-(-2 -2-0 v’ substitution C & E
Mge = Mg = % OR/OF mg. =mg; = VST
1 1 L,
= = answer
4 4
)
312 | m,; =tan8187° Answer only: Full marks ¥’ substitution
' v answer
Myg =7 Slegs antw: Volpunte @
3.2 y=mx+c Y=Y, =m(x-x)
1 1
0= 2(12) +c or y-0= Z(X -12) v’ substitution of E
1
c=-3 ==-x-3
Y=7
y=-x-3 v’ answer
)
OR/OF
y =mx+cC y—y, =m(x—x,) v substitution of C
1 1
-2=—(4)+c or —-(-2)==(x—-4
4( ) y-(-2) 4( )
c=-3 yzlx—3 V' answer
)
y==x-3




3.3.1

Mge =2 OR/OF Mge =

m,g =tan81,87°

My =7
N 10—k

AB —2—k
7(-2-k)=10-k
14 -7k=10-k
—-6k=24
k =—4
~.B(-4; -4)
OR/OF

EB: y=2x-3 and AB: y=7x+24

lx—3=7x+24
4

4>|§

X=-27
x=k=-4
- B(-4;-4)

substitution

answer
2
substitution
answer
2
substitution
answer
2

equating EB & AB

answer

)




3.3.2

In AAFG:
10-(-2)
m,=————= =-2
AC _2_4
tang@=m,. =-2
6 =180°-63,43...°

-.0=11657°
. A=116,57°—8187° [ext L of A ]
-~ A=3470°

OR/OF
In AABC:

a=BC=217:b=AC=6+5;:c=AB =102
a’?=b?+c?-2bc.cosA

(2V17) =(645) +(10v2) ~2(6v5)(1042).cos A
(635) +(10v2) - (247)
2(6v5)(1042)

=0,822...
~A=34,7T

COSA=

\/ mAC:_z
v tan@=-2

v 0=116,57°

v answer

4)
v all 3 lengths
v" substitution into the

correct cosine rule

v cos A subject

v answer

(4)

3.3.3

2 2
Diagonals intersect at the point (5 ; 5)

M(12+(— 2) .10+ (0) j

v’ x-value v’ y-value

(2)

341 |BE = ET

417 =\J(12 - p)? + (0 p)? y 2332tt'it#$'°” of E&T

2

(@17 =(Jaz— oy + 0~ o))

272 =144—24p + p* + p?

p?-12p-64=0 v’ standard form

(p—16)(p+4)=0 v’ factors

p=16 or p=-4(na) v p=16

. T(16; 16) (5)
342a | (x~12) +y*=(a\7) =272 v LHS v RHS

(2)

3.4.2b 1

mradius =

4
mtangent =-4 v mtangem
y =—-4x+cC OR/IOF  y—y =-4(x—x) -
v fB

—4=—4(-4)+cC = (—4) = —4(x—(~4)) substitution o

c=-20 _

y=—4x—20 y=-4x-20 v’ equation

©)

ma




I 9. Acircleinside a parallelogram, with CD as its tangent

Official DBE marking guideline - November 2021 - Q4 - 15 marks
QUESTION/VRAAG 4
C 6, D
N(-1; 3)
B(-4;2) ! E
A(-1;-1)
4.1 Radius = 4 units/eenhede v_ answer
1)
4.21| CDLCN
~C(-1;7) v'x value vy value
(2)
4.2.2 | CD = 6 units
=D(5;7) v'x value vy value
(2)
423 | L h=5units v" 1 h=5units
DC = 6 units
1 v' substitution into
Area ABCD = 2 ©)©) Area formula
=15units? v answer
3)
OR/OF
1 h=5units v" 1L h=5units
DC = 6 units

Area ABCD = %[Area of |"]

1
=ﬂ@@]

=15units®

v" substitution into
Area formula

v’ answer

3)




OR/OF
Let angle of inclination of BC = «

tana = §
3
a=59,036...°
BCD=180°-«
BCD =180°-59,036...° v BED —120.96°
BCD =120,96°
v’ substitution into
1 : o Arearule
Area ABCD = E(@)(G)sm 120,96 / anseer
= 15 units? 3)
431 | M@ ;-1) [reflection of N(-1 ; 3) about the line y = x] v’ coordinates of M (A)
~MN=3-(-1)? +(-1-3)° v substitution of M&N
MN=+/32 =4+/2 = 5,66 units v answer
®3)
432 | M(3;-1)
3-(-1)
m,,, = =-1
MN _1_ 3
MN: -1=—(3)+c or y=3=—I(x+1)
_ sz y-3=-x-1 v equation of MN
SLYy=—X+2
y=—x+2
X=-X+2 v equating AF & MN
2x=2
x=1
ny=1 v'x value v" y value
midpoint (1; 1) 4)
OR/OF N(-1; 3) F(3; 3)
N(-1; 3)
yF = yN :3
Reflected about y = x
A(-1;-1)
- F@3;3) v'v coordinates of F
oo (=143 -1+3 )
mldpomt( 5 ) =17 v'x value v y value

(4)




OR/OF

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

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

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

v NAMF = square

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

[15]




I 10. p from two points on the circle, using the midpoint of AB

Official DBE marking guideline - May/June 2024 - Q4 -

QUESTION/VRAAG 4

18 marks

@)

B(-3;-3)

L

4.1 . 5+(-3) 1+(-3)
2 2
~E(1;-1) x=1v y=-1
2
42 | AR :\/ (Xa— xB)2 +( )2
AB=J5 3»3% (-3))
AB =./80 = 44/5 = 8,94 units AB =+/80 = 4/5 =8,94
1)
43 1-(-3)
mAB - 5_(_3)
1 1
Mag = E Mpg = E
Mg =—2 [CE LAB] Mee
E(1;-1)
y=-2X+C OR y—Y, =—2(X—x)
(-1)=-2(1)+c y—(-1)=-2(x-1) substitution of E
c=1 y=-2x+1
y=-2x+1 equation

(4)




44 | y=-2x+1
p=-2(2)+1 v’ substitution of C(2 ; p)
_ 3 into L bisector of AB
1)
OR
Mee =2
p-(-1)_ ) v’ substitution of C and E
2- into the gradient formula
p+1=-2
45 | BC=r=5units v' BC =r =5 units
S (x=2f +(y+3)/ =25 Vo (x=2) +(y+3) v r?
X* —4x+4+y® +6y+9=25 V X2 —Ax+4+Yy*+6y+9=25
X*+y?—4x+6y-12=0
4

1.6

(x—2) +(y+3)* =25
y=tx+8

(x—2)° +(tx+8+3)* =25 OR x? +(tx+8)* —4x+6(tx+8)-12=0

X2 —4X+4+1°x% +22tx+121-25=0 OR X* +t*x* +16tx+ 64 — 4x + 6tx + 48 -12 =0
X2(t? +1)+ x(22t —4)+100 = 0

OR x*+y?-4x+6y-12=0

A<O0

(22t — 4)* — 4(t? +1)100) < 0

484t* —176t +16 — 400t> — 400 < 0
84t? —176t —384 < 0

21t2 —44t-96 <0
(7t—24)3t+4)<0

Cv: ﬁ;—ﬂ
7 3
O—)
P + ! — 1 + »
4 24
3 7
te(—ﬂ,ﬁ] OR _4 t 2
3 7

v’ substitution
of y=1tx+8

v’ standard
form

v A<O0

v'standard form
of A

v’ critical
values

v answer
(6

[18




I 11. A diameter, a cyclic quadrilateral, and where CV leads
May/June 2021 - Q4 - 20 marks

Official DBE marking guideline -

QUESTION 4

4.1

PV =r =410
PV =./(k—(=3))’ +(1—-4)2 =10
(PV)? = (k — (-3))2 + (1—4)* =10

v PV=r=410

v" substitution into
distance formula

k?+6k+9+9=10 or (k+3)+9=10
k2 +6k+8=0 (k+37 =1 v’ standard form
(k+4)(k+2)=0 k+3=1or k+3=-1 v’ factors
k=—4 or k=-2
~k=-2 v answer
(5)
42 | x*+6x+Yy*-8y+15=0
y-intercepts: (0)* +6(0) + y* —8y +15=0 v X=0
(y-3)(y—-5)=0 v factors
Yo =3 or yg=5 v both values
~.BC =2 units v answer

(4)




4.3.1 3-1 v’ substitution into
Mre = 0-(-2) gradient formula
=1
tana =1 v tana =1
o = 45° v_ answer
3
OR
y=mx+3
1=m(-2)+3 v substitution into
M =1 equation of a line
tana =1 v tana =1
o =45° v answer
@)
432 | BCV =135° [ext £ of Albuite £ v A] v BCV =135°
. VWB = 45° [opp £s of cyclic quad/teenoorst. Ze v kvh] | v answer
Answer only: Full marks (2)
OR
TCO = 45° [£sof Alzev A v TCO =45°
- VWB = 45° [ext s of cyclic quad/buite £ v kvh] v answer
Answer only: Full marks ()
441 Q(-3;-2) v Xy ¥ Yo
)
)
443 | x=-20r x=—4 vV x==-2VY x=-4
)
[20]

I 12. The centre recovered from a tangent and an intercept

Official DBE marking guideline - May/June 2022 - Q4 - 20 marks

QUESTION/VRAAG 4




T\O F(a;0) R(6; 0)
411 |y=x+1
b=a+1 v b=a+1
1)
4.1.2 | MR* = MK? v’ equating radii /

(a-6)*+(0-0°=(@-5%+({0O-7)°
(a-6)*+(a+1)? =(a-5)2 +(a+1-7)3
a’+2a+l1=a’*-10a+25

solving
simultaneously
v substitutionb=a+ 1

12a=24 v 12a—24
a=2 v a=2
b=3 v b=3
~M(2;3) (5)
421 (6-2)*+(0-3)? =r? v’ substitution R and M
r=5
2
OR/OF )

(2-52+@B-7*=r?
r=5

Answer only 2/2

v" substitution K and M

2




422]T(2;0) v T(-2;0)
TR = 8 units [line from centre L to chord] v answer
)
OR/OF
M(2 ; 3)
F@a;0)
FR =4 units v' 4 units
TR =8 units [line from centre L to chord]
v' answer
)
OR/OF
(x—2)>+(0-3)*=25
X*—4x+4+9=25
x*—4x-12=0
(x=6)(x+2)=0
X=6 OF X=-2 v’ x values
v
TR =8 units Answer only 2/2 answer @)
4.3 o - 7-3
s 52 ¥ substitution
4 4
radius 3 radius 3
3 3
mtangent = _Z v mtangent = _Z
7= 3 5 OR/OF 7= 3 5
__Z( )+¢ y- __Z(X_ ) v’ substitution
43
c=—
4
3. 43 3. 43
Y=—ZX+I Y=—ZX+I v' answer
()
441 N(2;-2) Vioxy=2Y yy=-2
@)
442 | (-2-2)2 +(0+2)% =r? v substitution
r’=20 Y r'=20
(x=2)*+(y+2)* =20 Y answer @)
[20]

I 13. PN as a diameter, and the tangent at N

Official DBE marking guideline -

QUESTION/VRAAG 4

November 2022 - Q4 - 20 marks




41 | P(x;y); N(7;-2) ; M(3-5)
ﬂ:3 y__2:_5
2 2
x=-1 y=-8 v X, =-1v y,=-8
P(-1-8) ()
421 2 (7 a2, (_ o _(_E) 2_( 1 a2 ( a ( £\ v’ substitution into
r’=(7-3f+(-2-(-5)f ORI/OF r?=(-1-3) +(-8-(-5)) distance formula
r’=25
_2)2 2 _ v (x=3)? +(y+5)?
(x=3)2+(y+5)2 =25 (x y
v r?=25
3)
422~ _-5-(-2)_3 ¥’ substitution
radius 3_7 4 _3 3
4 v mradius =T T
Mengent =~ [radius L tangent/raaklyn L radius ] -4 4
—2—-3(7)+c OR  y-(-2)=-2(x-7) o3
3 3 v’ substitution of m and
22 4 22 N(7 ;-2)
C=— y=——X+—
3 3 3
_ Ak 22
Y= v' equation
)
v
4.3 —8——%(—1)+c subst mand P
co 28 v"value of ¢
T3
28 ) 22 v'v answer
—?< <? (4)




441

AB?=AM? - MB?
AB?=[(1-3)" +(t+5) |-5°

=t? -6t +9+t?+10t +25—25

AB=./2t*+4t+9

v’ substitution into
Pythagoras
v simplification (A)

)
4.4.2 ‘= -4 v’ substitution into
~2(2) correct formula
-1 vit=-1
Minimum at t=—1
AB=1/2(~1f +4(-1)+9 v substitution
AB=+7 v_ answer
(4)
OR/OF
At +4—0 v’ derivative = 0
Vot=_
=1 t 1
Minimum at t=—1
AB=+/2(~1) + 4(-1)+9 v substitution
AB=17 v_ answer
(4)
OR/OF
Length of AB =+/2t? +4t+9
= Z(t2 +2t +9J
2
= 2[(t+1)2 +Z} v completing of the
2 square
= 2('[+1)2 +7
Minimumatt =-1 Vie_1
AB=/2(~1) +4(-1)+9
AB=+7 v'substitution
v'answer
(4)

[20]




I 14. Two circles, and the tangent common to both
Official DBE marking guideline - November 2023 - Q4 - 20 marks

QUESTION/VRAAG 4

P

y

L 2ol

-y
N

G(t;0)
D
41 |D(p; -2
X +y?=20
p? +(_2)2 ~20 v’ substitution of point
D(p;:-2)
p* =16
v p®=16
p=+4
p=4
3]
42 | A% 6 242ryF 9 v" method
X. =8 Ve = v" x-value v* y-value -
F(8;6)
OR
Xe =X, =6-4 Ve = Yo =2-(-2) v method
X-=6+2=8 Y. =2+4=6 v' x-value v' y-value
F(8:6) (3)




43 | Mpe = -6 v’ correct substitution
My =2 v’ gradient of DE, DF or EF
—2=2(4)+c OR y—(-2)=2(x-4) v' substitution of
—_ oy point D(4 ;-2)
¢=-10 y+2=2x-8 or E(6 ; 2) or F(8 ; 6)
y=2x-10 y =2x-10 v’ answer
(4)
OR
mo-_2__1 v' correct gradient of OD
oD 4 - )
My =2 [tan L radius] ¥ gradient of DE
—2=2(4)+c OR y—(-2)=2(x-4) v' substitution of
- . point D(4 ;-2)
c=-10 y+r2=2x-8 or E(6;2) or F(8 ; 6)
y =2x-10 y=2x-10 v answer
(4)
4.4 mDE = 2
1 .
Mg = -3 [tan L radius] v" correct gradient of GF
0-6__1 v’ substitution of F
t—8 2
—(t-8)= 2(—6)
t=20 v" answer
®3)
OR
y=2x-10
0=2x-10
X=5
A(5;0) v" x-intercept of DF

In AAFG: FA L FG
FA?=(6-0)" +(8-5)" =45
FG? =(t-8)"+(0-6)’
=116t +100
GA? =(t-5)’
=t*-10t+25
-.GA? = GF*+ FA?
t* 10t +25=t* —16t +100+ 45

6t =120
t=20

v’ substitution into
Pythagoras
v answer

79\




45 | F(8;6)
G(20 ; 0)
(8-20)* +(6-0)" =r? v’ substitution of F and G
(x—20)" +y? =180 v’ equation of circle
X?+y?—40x+220=0 v’ answer
4)
4.6 | smaller circle r = 24/5 v r=25
Larger circler = 65
G(20;0)
k=20-(6J5-2y5) or k=20+(6y5—-25) v method
= 20-45 = 20+45
= 11,06 units = 28,94 units v' answer v answer
4)
OR
Smaller circle r = 24/5 v r=205
k=2(215)+20-85 or k=2(6v5)+20-8J5 v method
= 20-45 = 20+45
= 11,06 units = 28,94 units v answer v’ answer
4)
OR
x> +y? —40x+220=0
y=0
S X2 —40x+220=0
- Xx=20+65 or x=20-6+5 v’ x-intercepts
k=20+65-20 or k=20-65++20 v method
S k= 20+4\/§ k= 20—4\/5 v’ answer v~ answer
= 11,06 units = 28,94 units
4)

[20]




I 15. A tangent at P, then the other points that lie on the circle
Official DBE marking guideline - November 2024 - Q4 - 20 marks

QUESTION/VRAAG 4

'y
S
P(3;9)
T
M(1;3)
R(d; 1)
@) \Y/ X
L
41 [L(-1;-3) v x=-1v y=-3
)
9-3
42| M =37
My =3 My =3
1 1
mST__g ’ mST:_mMP
9= _%(3)“; y—-9= —%(x -3) v’ substitution of m; & P(3; 9)
1 into equation of a line
c=10 OR/OF y—9:—§x+1
1 1 .
y=—=x+10 y=—=x+10 v equation of tangent ST
3 3
(4)
43 | (x-1)"+(y-3)" =r?
2 2
(3-1)° +(9-3)" =r? Y (3-1) +(9-3) =
r’ =40 v value of r?
(x-1)"+(y-3)° =40 v LHS of equation of circle
X —2X+1+Yy*—6y+9=40 v expanding LHS
X* +y>—2x—6y—30=0
y y (4)




4.4

d?+(1)°—2d -6(1)-30=0
d*-2d -35=0
(d—7)(d+5)=0
d=7ord=-5

nd=7

OR/OF

(x-1)"+(y-3)" =40
(d-1D*+@1-3)° =40
(d-1)*=36

d-1=6 or d-1=-6
d=7 ord=-5
d=7

OR/OF

PRL =90° (£ in semi-circle)
-1 1-(9 __

3—-d d-(-1

d*-2d-35=0

(d-7)(d+5)=0

d=7 or d=-5

sLd=7

v d?+(1)"-2d -6(1)-30=0
v" standard form

)
OR/OF
v (d-1)2+(@1-3)? =40
v standard form

)

OR/OF

v Mpg XMy =-1

v’ standard form

)




4.5

y
S
P@3;9)
7T
1
4f5 !
4y i
1
1
M(1 ; 3) /
i
R(d; 1)
71,6° \115 6° ,
o) vV /N X
NG
L
My = 3
- tan POV = 3 v tanPOV =m,,
POV = 71,565..° v POV
m, = (8 v m,, usingR(7;1)&L
7-(-1)
_1
2
~.tanRVN = 1
2
RVN = 26,565...° v RVN
[ =71,565..°-26.565..°  [ext. £ of A/buite £van A]
[ = 45° v’ answer
OR/OF OR/OF
R =90° [ in semi-circle /£ in 'n halwe sirkel] v R =090°
PR?=(3-7)"+(9-1)°
PR =+/80 = 4+/5 units v PR =+/80 = 4.5

PL® =(3-(-1)) +(9-(-3))° OR RL2 =(7+1)" +(1+3)’

PL =+/160 = 4410 RL =+/80 =4+/5
sinIA_zﬂ OR cosL= 45 OR tanL = 45

410 410 45
L =450

v" length of PL OR RL

v’ trig ratio of L

v answer

(%)

(R)




vnN/ur

PL = |/(3+1)" +(9+3)" = V160 = 410
PR = (7-3)° +(1-9)° = B0 =45
LR =\/(7 +1)" +(1+3)° =80 =45

vn/vur

v" length of PL
v PR =+/80 = 4./5

v" length of LR

Cosl_=80+160—80 o
2./80 x /160 v/ substitution into the cos rule
cosL = Q
L = 45° v’ answer
- ()
1-—
4.6 Moy = ﬂ
1 "
3 RM
Mgr =3 (tan L rad) Mgy
Mpr = _l
3
Mgy X Mgy =—1 v Mgy X Mpp =—1
PT LRT 3)
OR/OF OR/OF
My :E
1-7
1
-3
Mpp =— % [proved in Q4.2]
Mpp = My
~PT|[MR v PT||MR
MRT =90° [radius L tangent / raaklyn L radius] v MRT =90°
PTR =90° [co-int £s; PT || MR/ooreenkomst. &; PT||MR] | v pfR = 90°
PT LRT 3)
OR/OF OR/OF
TPR=L=45° [tan-chord theorem/ .~tussen raaklyn v TPR=L
en koord]
TP=TR [tans from common pt]
- TPR=TRP=45° [£s opp equal sides/ v TPR=TRP
& teenoor gelyke sye]
~PTR=90° [sum of Zs in A/ binne e van A] v PTR =90°
PT LRT (©)

rni




I 16. A tangent at E, and fifteen units along MT
Official DBE marking guideline - May/June 2025 - Q4 - 20 marks

QUESTION/VRAAG 4

M
-11;-2)."
4.1 answer
(@)
4.2 My = 0-3
. ME 3 _(_1)
3
My =— — 3
ME 4 My =2
4
My = 3 My
4 4 o
3 :g(_l)"’c OR/OF y—3:§(x—(—l)) substitution of E(-1 ; 3)
4 13 4 13 ‘
y=§x+? y=§x+? equation
4
OR/OF 4)
> (15Y
DM =,[(5) + " [Pythagoras]
DM = % or 6,25 units
D(—Eﬂj coordinates of D
4 2
o __3-0
ED —
_1_£_13)
4
My :g Mgp
3= g(_l).q.c OR/OF y-3= %(x—(—l)) substitution of E(-1 ; 3)
y:ix-}-g y:ix-}? equation




4 13

4.3 =—x+—
4 3 3
0= ix + 13
3 3
13
xD = —X xD
.'.DM=3—(—%) XM~ Xp
25 :
DM = — or 6,25units answer
4 3)
OR/OF
EM = 5 units EM =5 units
ED = 15 units
4
2
4
25 .
DM =— or 6,25units answer
4 A3)
44 | EC: y= ix+E
3 3
4 13 o
p=—(-7)+— substitution of C(-7 ; p)
3 3 into equation of EC
p=-5 (1)
OR/OF
4
Mye = g
p-3 = 4 substitution of C(-7 ; p)
—7- (_1) 3 into gradient of EC
4
-3=—(-6
p=3==(-0)
p=->5

(D




45  M->E@x;y)—>x—-4;y+3) [translation] method: translation

CoS:(-7;-5—>-7-4;,-5+3)

~S(-11;-2) xg=—11v y;=-2
3)

OR/OF

M—C:(x;y) >x—-10;y-5) [translation] method: translation

E—>S:(-1;3)—>(1-10;3-5)

~S(-115-2) xg=—11v y,=-2
A3)

OR/OF

E(-1;3)and C(-7;-5)

-1+(=7) 3+(-5 .

( 2( ) ; g )j [Midpoint of EC] method: midpoint

=(-4;-1)

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

X +3 _ 4 ys_-i-() _

2 2

xg =—11 Ys =2 xg=—11 v y =2

SS(115-2)
3)

4.6 Tew =0 +7
Faew =12 Faew =12

MS=+/(3-(-11))’ +(0-(-2))

MS = /200 or 10+/2 or 14,14 units
14,14 > 12

~.S(=11,-2) lies outside the circle

MS

conclusion

G)




A1)

C7:p)

4.7

Inclination of EM: tan M = My =——

ref. £/ =36,87°
Inclination of EM = 143,13°
- EMD =36,87°
. ~ 5 1
Inclination of CM: tan M = m,= —or —
10 2
- M =26,57°
- EMT =26,57°+36,87°
=63,44°
But EM = MT [radii]
~ETM = 180°—63,44°
- ETM =58,28°

v’ inclination of EM
v EMD

v’ inclination of CM

v EMT

v' answer

)

[20]
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