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ANALYTICAL GEOMETRY
2026 WORKSHEET

June 2025

QUESTION 3

In the diagram below, ASRT is drawn where R lies on the x-axis and S lies to the left of R.
T lies on the y-axis and the coordinates of 8 are (m ; 1). The equation of RT is

2x—y+10=0.
Jhy
T
Vv
S(m; 1)
X
R O '
31 Calculate the coordinates of R.
3.2 Calculate the length of RT. Leave your answer in surd form.
33 If it is also given that 2RT? = 5SR?, calculate the value of m.
34 It is further given that V lies on ST such that VR is perpendicular to ST.
Determine the equation of VR in the form y=mx-+c.
35 Hence, show that the coordinates of V are (-8 4).
3.6 If R’ is the reflection of R about the line x=0, calculate the area of RVTR'.
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In the diagram, M is the centre of the circle having equation (x—3)* +y*=25. E(-1;3) and T
are points on the circle. EC is a tangent to the circle at E and cuts the x-axis at D.

QUESTION 4
ED =%5- units. MT is produced to meet the tangent at C(-7 ; p).
y

E(-1; 3)

’ O/M g

T
C(-7:p)
4.1 Write down the size of CEM . (1)
4.2 Determine the equation of the tangent EC in the form y=mx +c. (4)
4.3 Calculate the length of DM. (3)
4.4 Show that p=-5 (D
4.5 Calculate the coordinates of S if SEMC is a parallelogram and x, <0. (3)
4.6 If the radius of the circle, centred at M, is increased by 7 units, determine whether
S lies inside or outside the new circle. Support your answer with the necessary
calculations. (3
4.7 If ET is drawn, calculate the size of ETM . (5)
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November 2024

QUESTION 3

In the diagram below, AACD has vertices A, D(3 ;-9) and C(-9;0), where A isa point in

the second quadrant. B(-1 ; k) lies on side DC.

y
A
C(-9;0) 0 %
B(-1;k
D(3;-9)
31 Calculate the gradient of DC.
32 Determine the equation of DC in the form y=mx + c.

3.3 Show that k=-6.

34 Calculate the length of DC.

DB
35 Calculate the ratio of —.
DC

Area AMBD

36 If M isapoint on AD such that AC || MB, calculate the ratio of .
Area AACD

3.7 If it is further given that the gradient of AD is -4 and the length of AD is
612 units, calculate the coordinates of A.
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QUESTION 4

In the diagram, M(1 ; 3) is the centre of the circle. The circle cuts the x-axisat N. ST isa
tangent to the circle at P(3 ;9). R(d; 1), with d> 0, and L lie on the circle. O and V are the
x-intercepts of PL and RL respectively.

41

42

4.3

4.4

4.5

4.6

Write down the coordinates of L.

Determine the equation of tangent ST to the circle at P.

Show that the equation of the circle with centre M is x* + 3" —2x—6y—30=0.

Show that d=7.

Calculate the size of [

TR is a tangent to the circle at R. Prove that PT L RT.
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WORKSHEET SOLUTIONS
June 2025
QUESTION/VRAAG 3
T
Y \\\
S(m ; {} \\‘\
W R [e] ‘i{f i
31 2x-y+10=0
2x-0+10=0
x=-5
R(-5;0)
3.2 R(-5:0)
T(0 ; 10)

(RT)’ =(-5-0)* +(0-10)* OR (RT)’ =5° +10> (Pythag)

RT = +/125 units OR/OF RT = 5+/5 units

33

2RT* =5SR*
2(125) = 5[(m —(=5))* +(1-0)*]
S[(m+5)" +(1)*]1=250

(m+5)7 +1=50

m* +10m—-24=0 OR/OF (m+3)" =49
(m=2)m+12)=0 m+5==47
m=-=5+7
m=2 or m=—12 m=2 or m=—12
N/A N/A
Som=—12 Sm=-12
5
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1-10
3.4 My = -0
3
Mg =£
LMy = ——
4 4
y=——Xx+c OR/OF y=y,=——(x-x))
3 3
+ 4
0==—(=3)+c =0 ==—(x=(-5))
3 ’ 3
20 4
C==-— =——{:{-+5)
3 ’ 3
4 20 4 20
V=——X—— y=——xX—-—
3 3 3 3
3.5 4 20
VR: V==-—X——
3
3
ST: y=—x+10
4
4 20
—Xx+10==——x—-——
3 3

9x+120=-16x-80

25x =-=200
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3.6 | R'(5:0)

VR = [-8—(-5)* +(4-0)* =5

OR/OF

VT = ,/(-8-0)* +(4-10) =10

Area of RVTR' =%{VR NVT)+ : (RR')OT)
=25+50

3
ST: y=—x+10
4

3
O0=—x+10
4
40
X=——or —-13—
3

D
3
‘WR’:S—(— )=E=18i

Area of RVTR' = Area of ATWR' — Area of AWVR

-

1 1
= (5)10)+(10)(10)

2

= 75units’

1
3

3 3

=é(5+?]{lﬂ]—%[-ﬁ+£](4)

3

=75 units’
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S(-11:-2).~"

4.1 | CEM = 90°

4.2 MyE =3—

25
DM = T or 6,25 units

{5

3-0

Mgy =——————
13
4

SoMgp =

4 13

y=—X+—

3 3
[Pythagoras]
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43 |y=

DM=3 —[— E]
4

25 .
DM = : or 6,25units

OR/OF

EM = 5 units

15 .
ED = — units
4

DM = (S): + (%] [Pythagoras]

~

DM =?5 or 6,25units

4 13
44 |EC: y= —.r+?
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45 |[M—>E(x:y)—=(x—-4:y+3) [translation]
CoS:(-7;-5)—(-T7-4:-5+3)
SS(=11:-2)

OR/OF

M—-C:(x:y)>x—-10:yv-5) [translation]
E—»S:(-1:3)—=(-1-10:3-5)
SS(-11:-2)

OR/OF

E(—-1: 3)and C(-7 ;: -5)

(—l+(—?];3+(-5}}

[Midpoint of EC]

2 2
=(—4:—l)
S(x;y) and M(3 ; 0)
2 2
X =—11 Vg ==2
S(=11;-2)

46 | hgy=3+7

- =12
New =12

MS=4/(3-(-11))" + (0-(-2))

MS = /200 or 10v2 or 14.14 units
14,14 > 12

~.S§(=11,-2) lies outside the circle
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4.7 | Inclination of EM: tan M = My = —%

ref. /= 36,87°
Inclination of EM = 143,13°

- EMD =36 87°

L . 5 1
Inclmation of CM: tanM=m_, = 0" 3

. M=26,57°
- EMT = 26,57° + 36.87°
=63,44°

But EM =MT [radu ]
- pin o 180°-6344
- ETM = 58,28°
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—9-0 0-(-9)
3.1 my. = OR/OF m,. =
DC 3_(_9] DC _9_3
3 3
JwDC:_Z J'HDC=——
3.2 | Equation of DC:
3 3
0:—2(—9}+c OR/OF ,1!—0:—;(.1-(—9))
C=£ or —6i yv=—-(x+9)
4
327 327
y=——x—— Vy=——x-—
4" 4 4" 4
3 27 -(-9) - k- -3
33| k=-—(-1)-—OR/WOF —— OR/OF =—
4 4 -1-3 -1-(-9) 4
3 3
k=-7- ~OROF k+9=3 OR0F }c=_z(8)
}‘(:—6 k=—6 Ji'(=_6
3.4 | DC=(3+9) +(-9-0)
DC = 15 units
3.5 DB=.J[3—(—1))2+(—9—[—6]]2
DB=35
.DB_5_1
'DC 15 3
12
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3.6 DM _DB _1

1 L.
Area AMBD _ E(DM)(DB) (Sm D)

Area AACD ll:DA)(DC) (sinf)]

2

3.7 v=-Ax+rc
-9=—4(3)+c OR/OF

y=—4x+3

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

-

(x—3)" +(—4x+3+9) =( 612)'

-

(x—3) +(—4x+12) =612

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

X —6x-27=0

(x—9)[x+3]=0

x=9 or x=-3

N/A

y=—4=3)+3

v=15

A(-3:15)

OR/OF

—9=—4{3)+c
c=3
y=—4x+3
N(0:3)

ND =4[(3-0) +(-9-3)

=317
AD =617

1
ND:;AD

N is the midpoint of AD
A(-3:15)

y+9
x=3
y+9=—4x+12

=4

y=—4x+3
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4.1

L(-1:-3)

ms-[=—
9——£[3}+c
I

c=10 OR/OF

1
y=——x+10
3

y=9=--(x-3)

y—9=——x+1

y=—-—x+10

4.3

(x=1)"+(y-3) =
(3-1)" +(9-3)" =/*
=40

(x—=1) +(y-3) =40

x =2x+14+)" —6y+9=40

X +1P=2x—6y—30=0
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d>—2d-35=0
(d=7)(d+5)=0
d=7 or d =-5
~d=T

OR/OF

2

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

d—1=6 or d-1=—-6
d=7 or d =-5
nd=7

OR/OF

PRL = 90°

0—-1 1-(-3
S—dxd—((—l)]z
d*—2d-35=0
(d-7)(d+5)=0
d=7 or d=-5
sd=7

44 | @>+(1) -2d-6(1)-30=0

(£ 1n semi-circle)
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N

4.5

Mpg = 3
- tanPOV =3
POV = 71,565..°
1-(-3
Mgy, = L
7-(-1)
_1
T2
. 1
s tanRVN = 3

RVN =26,565..°
L=71,565..°—26.565...° [ext. £ of A/ buite £ van A

-

L =45°

OR/OF

-

R =90° [£ in semi-circle /£ in 'n halwe sirkel]
PR* =(3-7) +(9-1)’

PR =+/80 = 4/5 units

PL* =(3—(-1)) +(9—(-3))" OR RL* =(7+1) +(1+3)’

PL =4/160 = 44/10 RL =[80 =445
sinﬂ:ﬂ OR cosL= ﬁ OR tanl = ﬁ
410 afio a5
L =45°
16
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OR/OF

PL=,/(3+1)3+(9+3)3 =160 = 4,10
PR:,,‘(?—3)2+(1—9)3 =80 =445
LR = (7+1) +(1+3)" =480 =445

_ 80+160-80

Le—— — ———
o8 2.J80 x 160

4.6 Mgy = —

My =3 (tan L rad)

[proved in Q4.2]

T MR
~PT||MR
MRT = 90° [radius L tangent / raakhn L radius)
PTR = 90° [co-int /s; PT || MR/ooreenkomst. ~e; PT || MR]
PT LRT

OR/OF

TPR=L=45° [tan-chord theorem/ < tussen raakiyn
en koord]
TP=TR [tans from common pt]
. TPR = TRP=45° [ /s opp equal sides/
e teenoor gelvke sye)
- PTR=90° [sum of £s in A / binne <e van A]
PT L RT
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