Compiled by Navan Mudali
Geometry — Past Papers - Questions & Solutions

November 2008

QUESTION 7
7.1 Complete the statements below by filling in the missing word(s) so that the statements
are CORRECT:
7.1.1 The angle subtended by a chord at the centre of a circle1s ... . (1)
712 The angle between the tangent and a chord 15 ... . (1)
7.13 The opposite angles of a cyclic quadrnilateral are . (1)
772 In the figure below, RDS 1s a tangent to circle O at D. If BC = DC and C]?)S = 40°,

calculate, with reasons, the measures of:

721 BDC )
722 C (1)
723 A (1)
7.2.4 O, @)
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In the diagram below, pomts R, P, A, Q and T lie on a circle. RA bisects fl and AB = AQ.

RA and TQ produced meet at B.

Prove that:

5.1

5.2

5.3

AQ bisects Pla B

TR=TB

P=TEP
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QUESTION 7

7.1.1 equal to twice the angle subtended by the same chord at the circle.

7.1.2 equal to the angle subtended by the same chord i the alternate

Eﬂgﬂlﬁﬂt

7.1.3 supplementary.

B
3
1/ 1
)
1
C
4|3 s
s\[/ w4
R D S
A A
7.2.1 D1 = B, = 40° ...(angle between tangent and chord)

. Dy =B =40°...(CD =CB)

. € = 180°— ( 40° + 40°)
=100°....( angle sum of triangle)

7.2.3 A = 180° — 100°

(Opposite angles of a cycelic quad are supp.)

v answer (1)
v’ answer (1)
v answer (1)

v statement & reason
v statement

(2)
v statement C = 100°

(1)
v statement A = 80°

(1)

a
v statement O, =160°

7.2.4 O;=2A=160°.... ( angle at the centre 1s twice...)
v reason (2)

ALTERNATIVE
From7.2.1 D: =B, =40°
Now D; =90°—(40°+40°) =10° ... (tan L radius) v [")3 —10°
lli)l =180°—(10°+10°) =160° ...(sum of angles in triangles) v 61 —160°

(2)

[9]
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QUESTION 8
vlf Rl = PLE
Ao oa v reason
8.1 Q;=R1=R2=x ...(extangleof cycli: quad...) and v R _ {’2 .
( RA bisects B If no valid conclusion
A M "';I
R:=0Q,=x ... (angles in the same segment) 23
2} M P
Now Q, =Q; (3)
OR
Q,+0Q,= RI +R, (ext angle of cyclic quad.)
T : . ) ) Follow
butQ, =R, =R, (anglesin same segment, R A bisect...) candidates’
Qj = (jq argument.
{,)R . i X To get full marks
Q,+Q,=R,+R, (ext angle eyclic quad.) candidate must
. - p reach a valid
butQ, =R, (angles in same segment) conclusion
= Q, =R,
but ]5{1 = E:L: = (i]l (given)
=Q; =Q,
o AQ bisects PQB
A A
82 Q;=B=x .. (angles opp equal sides, AQ = AB) A
% =F (angles opp eq v O, =Bex
Ri=B=x .. (from8.1) P
~ TR=TB ....... ( sides opp equal angles) Ri=B=x
(2)
Page 4 of 166
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8.3

A A
P=A, (£ 1 same segment)
N

*’-'L =0Q;+ B (ext £ of AABC = sum mnto opp £’s)
A A
Q3+B = EQ3 (Q; =B £’s opp equal sides)

2Q,=2R, (from8.1)
2R, =PRT (given)

OR
TRP=2x ... (from above)
M M M
A=Q,+B=2x ...... ( exterior angle of triangle)
A A
And P= A, = 2x ....(angles in the same segment)

«’ri-—;al—
V(f"!'ﬂ Q3

v 2Q,=1R,

A

(3)
[8]
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November 2009
QUESTION 8

8.1 In the diagram below. O is the centre of the circle. K, L and M are points on the
circumference of the circle.

Prove that the obtuse angle at O, KOM = 2KLM. (6)
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8.2 In the diagram below. O is the centre of the circle. P, Q. R and S are points on the
circumference of the circle. TOQ is a straight line such that T lies on PS.

PQ=QR and Ql =X.

8.2.1 Calculate, with reasons. f’l in terms of x. (3)

8.2.2 Show that TQ bisects P Q R. (3)

8.2.3 Show that STOR is a cyclic quadrilateral. (3)

[15
QUESTION 9
O is the centre of the circle below. OM L AC. The radius of the circle is equal to 5 cm and
BC=8cm
B
AI

9.1 Write down the size of BCA. (1)
9.2 Calculate:

9.2.1 The length of AM. with reasons (3)

9.2.2 Area AAOM : Area AABC ()
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AB
In the figure below. GB || FC and BE || CD. AC=6cmand —=2.

10.1

10.2

Calculate with reasons:

10.1.1 AH:ED

BE
CD

10.1.2

If HE = 2 cim. calculate the value of AD = HE.

Study copy distributed by EduResource ZA | eduresourcza.com

Compiled by Navan Mudali

“)

(2)

(2)
[8]
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QUESTION 11

In the figure below, AB is a tangent to the circle with centre O. AC = AO and BA || CE. DC
produced, cuts tangent BA at B.

11.1 Show (f.‘z =D,. (3)
11.2 Prove that AACF ||| AADC. (3)
11.3 Prove that AD = 4AF. (€))]
[10]
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s If a candidate does a question, crosses 1t out and does not re-do 1t, mark the deleted attempt.

QUESTION §

8.1 Construet OL and extend to J v’ construction
L, =LMO (MO =0L) jSR
] ) . SR
0,=LMO+L, (ext £ of AOML)
: 3y = Z]T-'*
Sinularly (5]1 = lil ) .
" - - - 'V/ Dl = .1]-_.1
Dl‘l‘Dg::Ll_ZL: V’

WA — T . =T . . . .
KOM =2(L, +L,) 0,+0,=2L, +2L,
KOM =2KILM ¥

KOM=2(L, +L,)
(6)

If candidate writes: KL:JPVI = EKiM (£ circ centre = 2.2 at circumference):

0/6

MNote: Construction can be stated or drawn.
OR
JomMtoKand OtoL

L,=M,;=x (MO=0L)

K,=M,=y (MO = OK)

K,=L,=z (OL = OK)
lill =180°-2y (£ sum A)
2y+2z+2x=180° (£ sumA)
2z+2x=180° -2y
2(z+x)=180°-2y
2(L,+L,)=KOM
KOM =2KIL.M

Page 10 of 166
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+ If a candidate does a question, crosses 1t out and does not re-do 1t, mark the deleted attempt.

8.2.1 Rlzx (£’s opp = radii) VSER
(ill =180°-2x (£ sum in AQRT) Y O =~18ﬂ° -
f’l =90°—x (< circle centre = twice £ at circumference) Y SR B =90°—x 3
822 |PQ=QR (given) N
QRP =90°—x (£ opp = sides 1n A) VSR
PQF: =2x (£ sum in APQR) v’ Statement
x+Q,=2x
Q:=-" /QZZI
TQ bisects P@R =)
823 | PQR=2x
%= 180°—2x (opp £’s of cyelic quad are supplementary) VSR
0, =180°—2x
(jl g v'Statement
STOR 1is a cyclic quadrilateral ... (com'frsle —ext £ of eyelic v Reason
quad = mt opp- £) (3)
(ext £ quad = int opp £) [15]
Page 11 of 166
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QUESTION 9
B
A
C
9.1 BCA =90° (£’s 1n a semi-circle) v answer (1)
9.2.1 | Ac= J10? —¢2 (Pythagoras) v' diameter = 10
=4/36
=6 v AC
AM=3 (line from circle centre | chord bisects chord v AM (3)
OR midpoint theorem)
922 {2 2 )
OM=+5"-3 (Pythagoras) v OM
=4 (OR midpoint theorem)
An;a :i't.AO]!;fI : Area AABC v substitution
=—43:—-8.6
2 2
=6:24 v’ answer
=1:4 (3)
[7]
OR
Area AAOM : Area AABC
1 . 1 .
= ;.PLNI.DM.S].II OAM : ;.AC AB.smnBAC
1
=—43: 1.3.6
2 2
=6:24
Page 12 of 166
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10.1.1 | AH 2 ‘GHB || FEC v’ statement
HE _T \ | ) v reason
AH=2
HE =
AE 2 . .
-1 (BE || CD) v ED = 1.5y
ED=15y
AH 2
ED _l_q If leammer stops at 2 : 1.5 -
al
AH 4 10 penaiy v answer
ED 3 (4)
10.1.2 | BE 4 v answer
cD 6 (AAEB ||| AADC) v'reason (2)
2
3
102 |HE=2cm (given)
AH=4cm v' AH and ED
ED=3cm

ADHE = (AH + HE + ED).HE
=(4+2+3)0)
=18

vAD = AH +
HE +ED
(2)

[8]
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s If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 11

11.1 f)l = A s (tan-chord theorem) v Statement
- i v Reason
=C, (alt 2°s . BA || CE) ey 3)
OR
C 5 = ]f'.‘-': (£'s 1n same seg) v Statement
= :5&1 (tan-chord theorem) j IS{e[ison
-E, (alt 2’s .BA || CE) '
= ]f)l (£'s 1n same seg)
(3)
OR
f:'x3 + :514 =90° (tan L rad)
F, =900° (AB || EC: coint £s)
In AAFC:  C,=90°—A, (£ sumA)
'[}1 +'[i“1 =90° (£s in semi circle)
In AADC: D, =90°-A, (£ sumA)
D, =C,
Page 14 of 166
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11.2 | In AACF and AADC

L. A, 1s common v AE"LS 18
2. (:“1 - [“;ul (proved) common
AACF || AADC (££2) v C,=D,
v' Reason
OR 3)
In AACF and AADC
L. A, 1s common
2. ‘:1 = ﬁl (proved)
3. fl =ACD (remaining s in triangles)
AACE || AADC
113 | AF_AC A - e i oronort
i iD (sim A’s .. sides in proportion) ¥ statement
AF— AC.AC
AD
1 :

AC=A0=-AD (2radius = diameter) v’ Statement

l l f g " . .
AF=2 ADSAD Simplification

AD . o

AD Substitution

AF=——
OR
AAOC 1s equilateral v SR
LAOC=A, =60°
AF 1 v Statement

cos 60° = C =3

1 ) 1 - v' Simplification
AF=—AC= :AD

. - v' Substitution

1.1
AF= 55 AD) (2radius = diameter)

1
AF=—-AD

4 (4)
AD =4AF [10]
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February 2010
QUESTION 8
8.1 Complete the statement:
The sum of the angles around a point 1s ... (1
8.2 In the figure below. O 1s the centre of the circle. K. L. M and N are pomts on the
circumference of the circle such that LM = MN. LON =100°.
8.2.1 LMN (3)
822 LKM (3)
[7]
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QUESTION 9
9.1 Complete the following statement:

The angle between the tangent and the chord ... (1)
9.2 In the diagram below. two circles have a common tangent TAB. PT is a tangent to

the smaller circle. PAQ. QRT and NAR are straight lines.

Let Q=1:

9.2.1 Name. with reasons, THREE other angles equal to x. (5)
922 Prove that APTR is a cyelic quadrilateral. (5)
[11]
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QUESTION 10

Two circles touch each other at point A. The smaller circle passes through O, the centre of the
larger circle. Point E 15 on the circumference of the smaller circle. A, D. B and C are points on
the eircumference of the larger circle.

OE || CA.
10.1 Prove, with reasons. that AE = BE. (2)
10.2 Prove that AAED || ACEB. (3)
10.3 Hence. or otherwise. show that AE? = DE.CE . (2)
10.4 If AE.EB=EF.EC. show that E 1s the midpoint of DF. (3)
[10]
Page 18 of 166
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QUESTION 11

AABC 1s a night-angled triangle with B=90°. Disa point on AC such that BD 1 AC and E 1s
a point on AB such that DE | AB. E and D are joined.

AD:DC=3:2.
AD =15 cm.
B C
2 x
1
3
2 2
E /D
1
A
11.1 Prove that ABDA ||| ACDB. (3)
11.2 Calculate BD (Leave your answer in surd form). (3)
11.3 Calculate AE (Leave vour answer 1n surd form). (6)
[12]
Page 19 of 166

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Compiled by Navan Mudali

QUESTION 8
8.1 Equal to 360° v’ answer
: ﬁ (1)
8.2.1 | reflex O = 360°—100° = 260° (£’s round a point) v’ reflex O = 260°
2LMN = reflex O (£ eire centre = 2 £ circumference)
. 260° v’ reason
L LIMN == =130° v LMN =130°
- (3)
8.22 180°—130° v =125°
Nj=———=25° (base angles LM = MN)
S K =25° (angles in same segment) Y answer
v’ reason
(3)
[7]
QUESTION 9
9.1 | Isequal to the angle subtended by the chord in the alternate segment v answer
“ M
9.2.1 | A, =x (tangent chord theorem) v answer v/
- : reason
A =x (vertically opp. angles)
nl =X (tangent chord theorem) v’ answer
v answer
v'reason
(3)
922 | PT=TA (tangents drawn from same point)
.. v st
P =A, (angles opp equal sides) : PT=TA statement
A ;= :516 (vertical opp angles) v statement
Aﬁ = f{: (tangent chord theorom) v statement
~P =R, v equal angles
.. APTR 1s a cyclic quadrilateral (converse : ext angle of cyel.quad.) v reason 5)
[11]
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10.1 | OC=0B (radii) v OC=0B
Hence AE =BE (midpoint theorem) v conclusion and
reason (2)
OR
CAB =90° (diameter subtends right angle) ) )
OEB =CAB =90° (corresponding angles AC//OE) v OEB = _CAB = 90°°
.. AE =BE (line drawn from centre. perpend. to chord v conclusion and
or midpoint theorem) reason (2)
10.2 | In AAED and ACEB
%ED ,= CEB (vertically opp angles) v statement
D =B (angles in same segment) v/ statement
A 3 = {f’l (angles i same segment) Y'statement
S AAED /[ ACEB  (equi-angular)
(3)
10.3 | AE CE :
— = deduction
DE BE ( ) s AE _CE
AEBE=DE.CE DE BE
but AF =BE (proven) v AE = BE
- AE"=DE.CE (2)
10.4
AEBE=DE.CE v AE.BE=DE.CE
But AEBE=EF.CE v AEBE=EF.CE
DE.CE=EF.CE v' DE.CE=EF.CE
DE =EF
. E 1s the midpoint of DF (3)

OR

AF’=DE.CE v  AEBE =EF.CE

AE.BE=EF.CE v > AE’=EF.CE

—AFE’=EF.CE v .EF.CE=DE.CE

-~ EF.CE=DE.CE

EF = DE

. E 1s the midpoint of DF (3)

[10]
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11.1 | In ABDA and ACDB
A A A M
BDA=CDB=90° vBDA=CDB
A A A A
Bi=C (both =x) vBi=C
A M o ,"/ . — .'1
A=B; (remaining angles) A=B
ABDA /// ACDB (equiangular) (3)
112 [AD:DC=3:12
)
. CD=—=x15=10 :
3 v CD
But BD_D
AD BD +BD _¢D
.BD’=AD.CD AD BD
BD"=15.10
=150
BD = /150 v BD 3)
113 | AB* = (u"ﬁjj +(15)* (Theorem of Pythagoras) vusing Pythagoras
=150 + 225
=375
AB = +/375 v answer
E, = ABC = 90° v =90°
- BC//DE v .BC//DE
AE AD :
= (proportion theorem) v AE AD
AB AC AB = AC
AE _ 15 7
J375 25
—
15x/375 — —
AE = ; =135 = 341 v answer (6)
— [11]
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November 2010
QUESTION 7

In the diagram below AC 1s a diameter of the circle with centre O. AC and chord BD intersect
at E. AB. BC and AD are also chords of the circle. OD 1s joined. AE | BD.

7.1 A, )
72D, @
7.3 Show that AFE bisects DAB (3)
[8]
Page 23 of 166

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Compiled by Navan Mudali
QUESTION 8

8.1 In the diagram below O 1s the centre of the circle. GH 1s a tangent to the ciurcle at T.
J and K are points on the circumference of the circle. TJ, TK and JK are jomed.

Prove the theorem that states "i"l =TIK. (5)

8.2 ED i1s a diameter of the circle. with centre O. ED is extended to C. CA 1s a tangent to
the circle at B. AO mtersects BEatF. BD | AO. E=x.

C

E
8.2.1 Write down. with reasons, THREE other angles equal to x. (4)
8.2.2 Determine. with reasons, CBE in terms of x. 3)
8.2.3 Prove that F is the midpoint of BE. (4)
824 Prove that ACBD || ACEB. (2)
8.2.5 Prove that 2EF.CB = CE.BD. (3)
[21]
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QUESTION 9

In the diagram below A. B, C and D are points on the circumference of the cirele.
BD and AC intersect at E. Also,

EB = 8§ cm.
DC = 8 cm and
AE:EC = 4:7.

D

E C

8

B
If DE = x units and AB = y units, calculate x and y. [6]

QUESTION 10

In the diagram below M i1s the centre of the circle. FEC is a tangent to the circle at E. D 1s the
midpoint of AB.

10.1 Prove MDCE is a cyclic quadrilateral. (3)
102 Prove that MC? = MB? + DC? - DB (3)
10.3 Calculate CEif AB = 60 mm. ME = 40 mm and BC = 20 mm. (4)
[10]
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QUESTION 7
12
1 1|F 2
2 HE . B
O
339
C
7.1 f}1= 33° (£ in same segment) v f)1= 33°
AED=90° (given) v’ Z in same
}:11 =57° (£ sum A) segment
v A =57°
OR (3)
BEC=090° (given) )
- — 55O
B, =57° (£ sum A) v E}l =2/
Al =57° (£ in same segment) v A =5T
v' 2 in same
segment
(3)
OR
DE =EB (line from circ cent L ch bis ch) v DE=EB
AE i1s common (S/R)
AED=E, = 90 | (given) v AAED =
AAED = AAEB (SAS) AAEB (SAS)
ABC=90° (/s in semi-circle)
A, =A,=57°(L sum A)
v’ answer
(3)
72 | D,+D,=57° (OD = OA = radii) v D,+D, =57°
f)«, =24° ¥ answer
. (2)
OR
DOC=114° (OD =0A =radii) OR £ at the centre theorem -
- v DOC =114°
E, =90°
f)z =114° -90° v’ answer
=24° (2)
Page 26 of 166
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7.3 ABC =90° (£ in semi-circle) v ABC =0p°
A,=57° (£ sum A) v’ 2 in semi-
) — A circle
C : - v .cin_=:5i1 or
AE bisects DAB - .
AE bisects DAB
(3)
OR , B
DE=EB (line from circ centre bis ch) _DE =EB
AEFE 1s common E:J R)
E,=AEB=00° (given) AAED =
e AAEB (SAS)
AADE = AABE (SAS) i
A _a v A=A, or
P AE bisects DAB
(3)
[8]
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8.1 | Draw diameter TP.
JomPtol.
T, + T, =90° (tan L diameter)

j1 +7J,=90° (< in semi-circle)

“Similarly™: max full marks

If candidate changes lettering and states

G 7
- P

I,=T, (£ in same seg)

TIK =T,

T

OR a
Draw radii OT and OK G ]
LetT,=x
E:QI =X (£ opp = radii)
Tl =090°—-x (rad L tan)
TOK =180°—2x (£ sum A)
TIK =90°—x (£ circ cent) \
TIK =T, (= 90°—x)

NOTE:

If there 1s no construction: 0 / 5 marks H

G

OR
Draw GT extend to H. Draw
tangent KH at K.

v’ construction

v T,+T, =90°
v tan L diameter
v SR

v SR

(3)

v’ construction

v T,=90°—x
v rad L tan
v SR
v SR
(5)

v’ construction

. v SR
TH=KH (tan from comm pt)
K, =T (£s opp = sides) v S/R
TOK = 2TIK
(£ eirc cent = 2.2 circumf) o
T, + T,=90° (tan L radius) v T, +T,=90°
- - - V/ . :
TOK =180°— (90°— T, +90°—K,) tan L radius
_fE,
. )
=27,
- 1 -
T, = ?KDT
= TIK
Page 28 of 166
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OR

Construct OT, OJ and OK

i"l = jl =x  (radu)

Tz = E;’LI =z (radu)

}:IE = j3 =y (radii)

2x+2y+2z=180° (£ sum A)

x+y+z=90°

x+y=90°"-:z

OTH=90° (rad L tan))

T,=90°-:
=90°—(90°-(x+y))
=90°-z

~TIK

v' construction
v SR

v'S
v

v rad L tan

(%
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8.2
821|B,=x (tan chord theorem) - v B,=x
Note: ) v tan chord theorem
o Idf start with A =1 x}alnd v A= B, = x with
A=B,=x (corres /: BD || AQ) | donotuse tan ch th: reason
; - max 2 marks A
» =X (BO = EO = radii) v B,=x
(4)
8.2.2 | DBE =90° (£ in semi-cirele) v’ DBE =90°
CBE =90° + x v 7 in semi-circle
v CBE=90°+x
(3)
OR
CBO = 90° (rad L tan) v CBO =90°
CBE =90° + x v rad L tan
v CBE=90°+x
OR 3)
0, =2x (£ cire cent) “
B,=D,=90°-x (radii) v 0, =2x
; v S eire
CBE = x +(90°— x) + x < cire cent
] v CBE=90°+x
=90+ x :
(3)
8.2.3 | DBE =90° (proved in 8.2.2 v DBE =90°
BFO =90° (co-int angles supp: BD || AO) v' BFO =90° and
BF =FE (line from circ cent | ch bisect ch) reason
F is the midpoint of EB v BF =FE

v line from cire cent
1 ch bisect ch)
(4)
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OR
OD =0E (radii)
BF = FE (BD

AQ)

F is the midpoint of EB

OR

BFO = EFO =90° (BD | AQ)
OF 1s common

BO=0E (radu)
ABOF = AEOF (90°HS)
BF =FE (= As)

OR

B,=A=x (proven)

0,15 common

AAOB || ABOF (AAA)

ABO = BFO
ABO =90°

ABO =BF0Q =90°
BF = FE

(proven)

(line from circ cent L ch bisects ch)

v 0D =0E
v radii
v BF=FE
v BD || AO
(4)

v/ BFO = EFO = 90°
(BD || AO)

v BO = 0OE

v ABOF = AEOF

v BF=FE

(4)

v AAOB ||| ABOF
v ABO = BFO
v BF =FE

v line from cire cent
1 ch bisects ch

(4)
OR .
DBE =90° (£ in semi-circle) v ];}BE =90°
B, =90°—x jF1=9‘5’°
(?1 =907 -x (alt Zs; BD || FO) v E’i ﬂii circ cent
E, =90° (£ sum A) 1 ch bisects ch
BF =FE (line from cire cent L ch bisects ch) (4)
OR
In AOBF and AQEF v OB=0E

1. OB=0E (radu) v' BFO = EFO = 90°

2. BFO=EFO=90° (BD| AO) (BD || AO)

3. B,=E (radii) ’ g‘;BZF; AOEF
AOBF = AOEF (AAS) (4)
BF =FE

8.2.4 In ACBD anflﬂ.CEB v E=B,=x
1. E=B,=x (provenin §8.2.1) v Cis common
2. C is common Or
3. D,=CBE=90°+x v

ACBD ||| ACEB

(AAA)

D,=CBE =90°+x
Any two of the
above

(2)
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825 EB CE : S : EB CE
—=——  (sim As .. sides in proportion) v —=—
BD CB BD (B
EB.CB=CEBD v EB.CB =CE.BD
but EB = 2EF (F is the midpoint of BE) v EB = 2EF
2EF.CB=CEBD (3)
[21]
QUESTION 9
9. A=D (£ in same seg) v A=D SR
B=C (£ 1n same seg) v B=C SR
AEB=DEC (vertopp £s) v' AEB =DEC
ADEC ||| AAEB (££4) n v'v'v' ADEC |||
DE _EC_DC (sides in prop) AAEB
= = s
AE EB AB Prel ) (£L22)
Let A(_" =1la A Aq
i = _ﬂ E a
da 8 (6]
28a’
== 8
8
x=3.5a"
y 8 - .
—=— (sides 1n prop) B
8 Ta
64
Y=
Ta
If candidate proves similarity of two triangles: full marks.
If candidate does not prove similarity max 3 marks. The triangles have to
be in the correct order in order to be given 3 marks.
Page 32 of 166
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10.1 | MEC=90° (tan L rad) v MEC =90°
MDC =90° (line from cent bisects ch) Uﬂl} 1 rad)
MEC + MDC =180° v’ MDC =90°
. MDCE a cyelic quad (opp Z£s of quad supplementary) v opp £s of

quad
NOTE: supplementary
OR: If the word . (3)
MEC =90° (tan L rad) cyelie 15 used in v MEC =90°
MDA =90° (line from cent bisects ch) the last reason: (tan 1 rad)
R . 3 Jee o
MEC = MDA max 2 / 3 marks j MDA = 00
. MDCE a cyclic quad (ext £ quad = int opp) v oext < quad =
nt opp
¥ ¥ ¥ L;IS)
10.2 | MD"=MB" - DB~ (Pythagoras: AMBD) v MD" = MB-
- DB~
MC? = MD? + DC? (Pythagoras: AMDC) v' Pythagoras
=MB? - DB?+DC? v MC?=MD?
+DC?
(3)
10.3 | DB =30 (given)
MB = 40 (radii) v MB = ME
MC? = (40)% + (50)? — (30)? v DB = 30
= 3200 v MC? = 3200
MC = 40+/2 = 56.57 or MC = 4042
MC?=ME?+ CE? (Pythagoras) or MC = 56.57
CE?=3200-1 600
CE?=1 600
CE = 40 mm v answer
(4)
OR
MC? = CE’* + ME® — 2CE ME.cos MEC Lo |
W00 =CEX (402 — 2 ; - cosine rule
3200=C Ej (40)" —2CE.(40).c0s90 v ME = 40
= CE? +1600 v MC” = 3200
CE* =1600
CE = 40 v answer
B (4)
[10]
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February 2011
QUESTION 8§
O 1s the centre of the circle. AB produced and DO produced meet at C.
BC=0A and ACO = 22°.
D c
Calculate, with reasons. AOD . [S]
QUESTION 9
9.1 In the figure below O is the centre of the circle and PRST is a cyclic quadrilateral.

Prove the theorem that states PRS + PTS =180°,

(5)
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In the diagram below two circles intersect one another at D and B. AB is a straight
line such that it intersects the circle BCD at point E. BC 1s a straight line such that 1t
mterseets the cirele ABD at F. DE. DB and DF are joined.

F, =180°—2x

FC=FD

921 Calculate, with reasons. in terms of x:
(a) DEB (3)
(b) A (2)
9.22 Hence. or otherwise. prove ED || BC. (3)
[13]
Page 35 of 166

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Compiled by Navan Mudali
QUESTION 10

In the figure below DE || FG || BC.
AD =36 cm. DF =24 cm. AE =48 cm and DE = GC = 40 cm.

Determine, with reasons, the lengths of: B
10.1 EG )
10.2 BC (4)

[6]

QUESTION 11

In the diagram below DA i1s a tangent to the circle ACBT at A, CT and AD are produced to
meet at P. BT is produced to cut PA at D. AC. CB. AB and AT are joined.

AC | BD

Let A, =x

11.1 Prove that AABC ||| AADT. (6)

11.2 Prove that PT 1s a tangent to the circle ADT at T. (3)

11.3 Prove that AAPT || ATPD. (3)
2 2 2

114  IfAD= = AP, show that AP° = 3PT" . (4)
3 [16]

Page 36 of 166

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

QUESTION 8

Compiled by Navan Mudali

8. AO=0B (radi1) v' S

AO=BC (given)

OB =BC v 'S

0, =22° (£s opp = radi1) j S/R

- S

B, =44° (ext £ A= sum nt opp)

A =44° (£s opp = radii) v'S

AOD = 66° (ext £ A= sum mt opp) v answer

[S]

QUESTION 9

|—]
-
td

9.1 | Join PO and OS

¥ construction
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Let 61 =2x

T=x (£ at cire centre = 2 £ at circumference) v SR

0, =360°—2x (£s round a point) v' S

R =180°—x (£ at circ centre = 2 £ at circumference) v SR
T+R=x+180°—x v'S

=180° ,
(3)
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9.2.1(a) ]5)4 =C (ZLs opp = sides) :; SR
- S
C=x (£ sum A) v SR
DEB =180°-x (opp £ cyclic quad supp) (3)
9.2.1(b) | A =180°—2x (ext £ eyelic quad = int opp £) j S
R
“ (2)
922 D, +A=E, (ext £ A = sum int opp) v SR
]f)]. =X
C=x (£ sum A) OR proved above v statement
Dl =C=x v
DE | CB (corres Ls =) Reason 3)
[13]
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QUESTION 10

10.1 P2 . v SR
EE_2 pE|Fo)
48 36
48 % 24
EG = v answer
36 2
EG=32cm =
10.2 | BC AC v statement
DE AE L
120 40 .
BC= kel substitution
B 1(][;18 v answer
= cimn L‘”
OR
AB B AC
AD  AE
120= 36
AB= A8 v S
AB=90 /<
AABC || AADE (£L£2) S
BC AB . . .
—=— (sides in proportion) v 90
DE Q’ED 0 v answer
BC = 20 (4)
36
BC=100cm
OR
AABC ||| AADE (L2 v S
BC AC (sides i tion)
— = sides in proportion .
DE AF Prop V'S
o 120x 40
BC= T v" substitution
BC =100 em Y answer
(4)
[6]
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111 | et :‘;LI =x
In AABC and AADT
. . . v’ statement
1. A, =B, =x (tanchth) v reason
]é‘:z = A ;=x (AC | BD alt £s) v’ statement
A=A
ol N v’ statement
2. T, =BCA (ext £ eyclic quad) v reason
3. Bl = f)l (3 2 on triangle) v
stat t
AABC || AADT (LL2) statetien ©)
11.2 25‘11:{3'3 =x (tan ch th) v S/R
T | v SR
T,=C,=x (AC| BD:alt £s)
T] - .JL]_ =X
T,=x (vert opp angles
A L PP angles) v Reason
T4 =A.1 (=x) (3)
PT is a tangent (conv tan ch th)
OR
A =B,=A,=x (AC|BT) v SR
T | v SR
A; =T, =T, =x (£s in same segment)
A=t =x
PT 1s a tangent (conv tan ch th) v’ Reason _
(3)
OR
. ; - v SR
B, =T pd E
8, =T, L S in same seg) v SR
B, =D, (Il As)
D, =T,
PT is a tangent (conv tan ch th) ¥ Reason 3)
(
11.3 | In AAPT and ATPD
1. P is common. j 5 R
2. T, =4A, (proven) SR
3. ATP=D, (3™ £ on triangle)
AAPT ||| ATPD (££2) v'S
(3)
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11.4 | ; _ v’ stat t
AP =H (AAPT ||| ATPD) g ~_. atemen
PT PD reason
APPD=PTPT
1 5 1
AP —AP=PT" v DP—EAP
:-113-1‘: 3pT? v’ substitution
(4)
[16]
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November 2011

QUESTION 8

8.1 In the diagram below, O is the centre of the circle. PQ is a tangent to the circle at A.
B and C are points on the circumference of the circle. AB. AC and BC are joined.

Prove the theorem that states CAP = ABC .

\ “‘“‘x\
A\ ,

P—
? (5
8.2 RS is a diameter of the circle with centre O. Chord ST is produced to W. Chord SP
produced meets the tangent RW at V. R, =50°.
W v R
1\ 2
! 2
AP
1
3
T ! 1o
2\ 1
. i S
Calculate the size of:
8.2.1 WRS (1)
8.2.2 W 2)
8.2.3 P, 3)
8.2.4 Prove that V, = PTS. (4)
[15]
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QUESTION 9

AB is a diameter of the circle ABCD. OD is drawn parallel to BC and meets AC in E.

If the radius 1s 10 cm and AC = 16 cm. calculate the length of ED. [5]

QUESTION 10

CD 1is a tangent to circle ABDEF at D. Chord AB is produced to C. Chord BE cuts chord
AD in H andchord FD in G. AC|/FD and FE=AB. LetD,=x and D, =y.

A

D
10.1 Determine THREE other angles that are each equal to x. (6)
10.2 Prove that ABHD ||| AFED. (5)
10.3 Hence. or otherwise. prove that AB.BD = FD.BH. (2)
[13]
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QUESTION 11

ABCD is a parallelogram with diagonals intersecting at F. FE is drawn parallel to CD.
AC isproduced to P such that PC=2AC and AD is produced to Q such that DQ = 2AD.

B A
E
C .
> D

P Q
11.1 Show that E is the midpoint of AD. (2)
11.2 Prove PQ || FE. (3)
11.3 If PQ 1s 60 cm. calculate the length of FE. (5)
[10]
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8.1

Draw diameter AM and join M to B.

A, +A,=90° (rad L tangent)

Eél + B =90° (£s in a semi circle)
El = .*5;1 (£s 1n same seg)

Bl = ‘jkl

OR i

Draw radii OC and OA

Let :5;3 =x

61 = x (£ opp = radii)

.jkl =90°-x (rad L tan)
AOC =180°—2x (£ sumA)

ABC=90°—x (£ cire cent = 2 £ circumferen
ABC = A, (= 90°—x)
NOTE:

If there 1s no construction: 0/ 5 marks

If candidate changes lettering and states
“Similarly™: full marks

OR
Draw QA extend to P. Draw tangent CP at C.
PC=PA (tan from comm pt)

62 = 1511 (Zs opp = sides)
COA =2ABC

(£ cire cent = 27 circumf)

:5;1 + .*5;1 =090° (tan L radmus)
COA =180°—(90°—A; +90°—C,)

v’ construction
v SR
v B, +B, =00°
v Zsina semi
circle
v SR
(5)

v construction

v A;=00°—x
v rad | tan

v SR
v SIR

(5)

v construction
v SR

v SR

v A +A,=00°
v tan | radius

—A-l +C5 F
—A-l +}'Ll [ﬁ:l
=2:‘“ﬁ;l

1 _ -

Ay =—COA
= CBA
OR
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Draw diameter AM and Join M and C v’ construction
MCA =90 (s in semi circle) v S/R
:?LMC :i—Az =90° (£ sum A) v SR
A +A,=00° (rad L tangent)
AMC = A, S
AMC =B (£s 1n same seg) VA +A,=90°
’;il -B v tan L radius
(3)
W v R
o 1y 2
40 500/ 2
p 40
40°
3 ¥
1 ro
ﬂ-u-
1
WRS=00° (tan L radius) 5 v’ statement }
(1
RST =50° (tan ch th) v S“R
W =40° (£ sum A) v W =40° |
(2)
OR
T, =90° (£s in semi cirele) - - -
U v Wi+R; =T,
W+R; =T, (ext £ A) _
W = 40° Y W=4t
- (2)
23| R, =40° (tan L radius) v R, =40°
ﬁ'l = 40° (s in same seg) v f'l =40°
v’ Zsin same seg
(3)
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824 p =W (= 40°) v P =W
WVPT 1s a eyclic quadrilateral (ext £ =int opp) v WVPT i1s a cyclic quadrilateral
V, =PTS (ext £ cyelic quad) v ext £ =in opp
v ext £ eyclic quad
(4)
OR y 1
T, =90° (£s 1n senu circle) £s in semi circle
v PTS 90° T,
PTS =90°+ T». -
Tq = Sl (£s in same seg) V <in same seo
PTS = 90°+ S, h (4)
V; =90°+S; (ext £ A)
1 =PTS
OR
P, =140° (£s on str line) v W+P, =180°
W+ fh, =180° v WVPT is a cycelic quadrilateral
WVPT is eyelic quad (opp £s suppl) v opp £ suppl
1 =PTS (ext £ cyelic quad) v ext £ ceyelic quad )
(4
OR
Vi =R;+R, +$ it LA
ZRirRy+S (et d) v ¥y =00°+8,
Vi =90°+5, v PTS=90°+T,
PTS =90° + T». : B
. v T2 = 51
But Tq = Sl (£s in same seg) Vv /< in same seg
> ¢
V, =PTS (4)
OR
In APTS and AWVS
P".l - W (= 40°) v’ identification of triangles
s v P =W
S5 1s common
- " v {
Vv, =PTS (£ sum A) (32 15 COMUNON
v Zsum A
(4)
[15]
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QUESTION 9
9. | c=90° (£s in semi cirele) - v C=90°
OEA=90° (corres Zs: OD || BC) v OEA =90°
AE=8cm (line from circ cent L ch bis ch) v’ line from circ
OE=6cm  (Pythagoras) cent L ch bis ch
ED=10-6 ‘ v OE=6cm
=4 em v ED=4cm
OR
C=90° (£s in semi circle) )
OFEA=90° (corres Zs: OD || BC) v €C=90°
OE || BC (g1ven) v OEA =90°
0OA=0B (radu) v midpoint
AE=EC=8cm (midpoint theorem) theorem
OE=6cm  (Pythagoras) v OE=6cm
ED=10-6 v ED=4cm
=4 em
OR
C=90° (£s 1n sem cirele) ﬂ
BC?=(20)’ - (16)? v C=90°
BC =144 v BC=12
BC=12 v’ reason
1_ . v OE=6cm
OE = 3 BC (mudpoint theorem) v ED =4 em
OE=6cm
OD = 10cm [5]
ED=10-6
=4cm
OR
C=90° (£s 1 semi cirele) v C=90°
BC? = (20) - (16)? v BC=12
BC =144 v reason
BC=12
1 .
OE = EBC (midpoint theorem) v OFE =6 cm
OE=06cm v ED=4cm
ED=4cm
[5]
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10.1 A=f)4=x (tan ch th) v A=x
]::2 =x (tan ch th) OR (s in same seg) v tan ch th
- - V/ ~ =X
D,=A=x (alt Zs; CA || DF) Ea=x
- v reason
v alt /s: CA | DF
(6)
10.2 | In ABHD and A FED
1. B, =F (s in same seg) v B,=F
2. ]f)_; = f)l (= chs subt = £s) v /s in same seg
v D3 =Dy
ABHD ||| AFED (£ £ ) v =chs subt = £s
v LLL
(5)
10.3 FE FD FE FD
BH BD BH BD
But FE=AB (given) v FE=AB
AB_FD @
BH BD
AB.BD=FD.BH
[13]
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B
E
¢ »>
P Q
11.1 | AF=FC (diags of parallelogram bisect) v AF=FC
FE | CD
AE=ED (Prop Th: FE || CD) OR (Midpoint Theorem) v reason
(2)
11.2 AC 1 .
— == (given)
Cp 2
AD 1 .
— == (g1ven)
DQ 2
Aac _ AD v’ ratios equal
CP DQ
CD || PQ (converse proportionality theorem) v CD || PQ
CD | FE (given) v reason: converse
- PQ||FE prop th and conclusion
(3)
OR
AC 1
AP 3
AD _1
AQ 3
AC _AD v ratios equal
AP AQ
CD || PQ (converse proportionality theorem) v CD || PQ
CD || FE (given) v reason: converse
~. PQ| FE prop th and conclusion
(3)
OR
AF 1 s AF 1
AP 6 AP 6
AE 1
o
8 AP AQ
AP AQ o .
conv prop theorem
- PQ|/FE (converse proportionality theorem)
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11.3

In AAEF and AAPQ

v first pair of angles

L. A is common
, AEF = AQP (corres /s: FE || PQ) equal with reason
- ) o ’ v second pair of angles
3. AFE=APQ (corres £s: FE || PQ) equal with reason
. AAEF ||| AAQP (L2 1)
FE AF
0 _ap UIas) AF 1
Q NOTE: If the similarity has not been v N
E _ l proven. then max 3/5 marks ‘FE AT
60 6 v IE_!
PQ AP
FE=10cm v’ answer
(5)
OR
In AADC and AAPQ .
L. A is common v ﬂl‘ft Pa}u‘ of angles
- - equal with reason
2 ADC = AQP (corres £5: CD | PQ) v second pair of angles
3. ACD = APQ (corres Zs: CD || PQ) equal with reason
.. AADC ||| AAQP (££2)
AC AD 1
—= =— (|| As)
AP AQ 3 1
1 v CD=2P
CD = PQ 3 Q
CD=20cm
But AF =FC
AE=ED (Midpoint Theorem) 1
1 v FE==CD
FE =3 CD 3
2 v answer
FE =10 cm Answer 5
[10]
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February 2012
QUESTION 8

In the diagram below. AM is the diameter of the bigger circle AMP. RPS is a conmunon tangent
to both circles at P. APB and MPN are straight lines.

8.1 State the size of f’l. (1)

8.2 Hence. show that BN is the diameter of the smaller circle. (2)
8.3 If I\;Il = 70°, calculate the size of each of the following angles:

8.3.1 A (1)

8.3.2 P, (1)

8.3.3 B (2)

(7]
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QUESTION 9

In the diagram below. O is the centre of the circle with diameter RK.
PS | RK.
RK intersects PS at T.

R
+)
S \T/ P
K
9.1 If PS = 4x, write down the length of ST i terms of x.
9.2 Prove that ARST ||| APKT.
9.3 If it 1s further given that TK =x and RT = 320 mm, calculate the value of x.
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(1)
(3)

(3)
[7]
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QUESTION 10

In APQW. S is apointon PW and R isapoint on QW such that SR || PQ.
T is a point on QW such that ST || PR.

RT=6cm
WS:SP=3:2
P
s
Q R 6 cm T w
Calculate:
10.1 WT (3)
10.2 WQ (4)
(71
QUESTION 11
11.1 In the diagram below. O is the centre of the circle. PSRT is a cyclic quadrilateral.
Prove the theorem that states PTR + PSR =180°.
(6)
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In the diagram below, O 1s the cenitre of the circle. AB is a diameter of the circle.
Chord CF produced meets chord EB produced at D. Chord EC is parallel to
chord BF.
CO and AC are joined.

Let O, =2x

11.2.1 Determine. in terms of x. the size of Fl. (4)
11.2.2 Prove that DF =BD. 4
11.2.3 Show that tf.‘l = (373. (4)
11.2.4 If DF =5 cmand OA = 6 cm. calculate area ABFD : area AAOC. (4)
[22]
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8.1 P, =907 (£ m semicirele) v f‘l =90°
0]
8.2 I"‘,f =900° (vert opp £s) v ﬁ'_l =90°
BN is a diameter (chord subtends 90°) v' chord subtends
90°
“ @
831 A=20° (£ sum A) v’ answer
(1)
832 P, =70° (tan ch th) v’ answer
(D)
8.3.3 | p, =70° (vert opp £s) )
v N =70°
=70° (tan ch th) y N 0
- - B=20°
P, =90 (proven) @)
B=20° (£ sum A)
OR
v P, =20°
P, =20° (£s on str line) v B<20°
B=20° (tan ch th) ) )
[7]
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QUESTION 9
9.1 | ST=PT =2x (line from circ centre L ch bis ch) v SIR
(L
9.2 | In ARST and APKT
1. R = P (£ 1n same seg) :: g E
2. S=K (£ in same seg)
3 RTK =PTK =90° (given) YR
ARST ||| APKT (£ £ %) (3)
93| ST RT .
T pT || As)
2x 320 v ST _RT
+  Ix y KT_ . PT
4x =320 substitution
x =80 mm
v’ answer
OR
ST _KT
RT PT
2x  x
320 2x
2x =160
x =80 mm (3)
[7]
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5
Q R 6 cm T W
0.1 ws 3 L, WS _WT
5p 2 SP BT
WS WT 3 v' ST || PR: Prop tl
—_— === (ST || PR: Prop th) P
sP RT 2
3
WT = fﬁ
- v’ answer
WT=9cm 3)
102 WS WR 3 WS W 3
— === (SR || PQ: Prop th) V —=—— ==
sP RQ 2 SP RQ 2
9+6 _3 L 9+6_3
RQ 2 RQ 2
RQ=10cm v RQ=10
WQ=10+9+4¢6 v WQ =25
=25cm (4)
[7]
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11.1

Join RO and OP
Let (i)l =1x
'(iIrJ =360° - 2x (£s m arev)
T=x (£ eire centre = 2 ./ circumference)
S=180°—x (£ cire centre =2 £ eircumference)
S+T=x+180°—x

=180°

B

OR [

'180°- 2w .
lgno_la 1 ._“__ .
) --'a;‘zmm-z; ]

\‘ )
180°-2 v .|

n

"~

Y

~ 2
~

Draw radi OP. OS. OR and OT

Let f‘l =x, éj =w, él =z and RI =y
g "i"l =x, ﬁ'z =w. ﬁz =z and "ifl =y (£s opp = radii)
(5)1 =180°-2w (£ sum A)

Simuilarly

0, =180°-2z, O, =180°-2y. O, =180°—2x

By angles 1 a revolution

360°=T720°-2(w+z+y+Xx)
2iw+z+ y+x)=360°
w+z+y+x=180°

OR

0,+0,+0,+0, =180°— 2w+180°— 2z +180°— 2y +180° — 2x

v’ construction

v (f)l =2x

v 0, =360°-2x
v T=x

v $=180°—x

v reason

(6)

v" construction
v Let P, =x.
S,=w. S, =z and

R, =

v 0, =180°—2w
(£ sum A)

v’ setting up
equation

v’ simplification
¥ coneclusion

(6)
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Draw radii OP. OS. OR and OT v’ construction
Let f’l = x and ﬁl =y v Let f'l =xand
"i"l =x and "fl = v (£Ls opp = radi1) Rl =y
0, =180°—2y (£ sum A) v 0, =180°-2y
S‘imilarl}' (£ sum A)
0, =180°-2x v S, =P, and
.‘;3 = I"z and él = li'.l (£s opp = radu) 51 = f{l
T1+T3+é1—.‘;1:=x+y+90°—x+9{}°—}= v TI—TJ+§~;1+F;11

=180° v conclusion

(6)
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D
11.21 | A=x (£ eire centre = 2 2 circumference) v A=x
F, =180°—x (opp <s of cyclic quad = 180°) v 4’ cire centre = 2 £ circumference
v F, =180°—x
v opp £s of eyclic quad = 180°
4)
OR
, v 1eflex BOC = 360° — 2x
reflex BOC =360° — 2x (£ m revolution) v ./ in revolution
F, =180° —x (£ circ centre =2 £ circumference) v 151 =180°—x
v/ circ centre = 2 / circumference
4)
11.22 | g = ( = v o
F,=x (ext £ = mtopp £ ) F,=x
fil —x=F (corres Zs; EC || BF) v Ef'i'f Z= mtopp £
DF =BD (sides opp = ZLs) v sides opp = s
4)
OR
E=x (£ cire centre = 22 circumference) v B
fil =E=x (corres Zs; EC | BF) Lz 1=
- F,=x
F,=x (ext £ cyclic quad 2
co L yehe quad) vext /= intopp £
F, =B, v sides opp = /s
DF =BD (sides opp = ZLs) (4)
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11.2.3 '5'1 + {E': =x (Zsopp equal sides in A) v (E'l —(:”3 =x
C;+C,=x (corresp £s CE || BF) v £s opp equal sides in A
‘/ (12 _{:‘3 =X
C, = (:“3 v corresp £s CE || BF
(4)
OR
D =180°—2x (£ sum A)
0, +D =180°
OCDB 1s a cyclic quad (opp ZLs suppl) v opp Zs suppl
B,=C, (ext £ cyelic quad) v ]§;3 = '[53
E‘H = {i'l (£ same seg) v ext £ eyclic quad
(}1 = 63 v B;=C,
‘ i (4)
11.2.4 | D=180° - 2x (£ sum A) v D=180°-2x
O, =180°-2x (£ on straight line) v 0,=180°-2x
Do,
~sinD=sin (5)1
area ABFD
area AAOC
l[}F.BD. sin D lDIF.]E“;D.aiu]f)
2 )
L 20.0Csin0, —AO0.0C:sinO,
2 - 4
1 . A
—55.smD
2
= —
?6.6.51_1103
5.5
6.6
25 25
= v ==
36 36
(4)
[22]
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November 2012

NOTE: Give reasons for all statements made in QUESTION 7, QUESTION 8,
QUESTION 9 and QUESTION 10.

QUESTION 7

7.1 If in A LMN and A FGH 1t 1s given that L=F and M=G. prove the theorem that
IM LN
states — = ——.
FG FH
L
M N
F
G H
(7)
7.2 In the diagram below., AVRK has P on VR and T on VK such that PT || RK.
VT = 4 units, PR. = 9 units, TK = 6 units and VP = 2x — 10 units.
Calculate the value of x.
K
(4)
[11]
Page 64 of 166

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Compiled by Navan Mudali

QUESTION 8

8.1

Complete the following statement:
The angle between the tangent and the chord 1s equal ... (1)

In the diagram points P. Q. R and T lie on the circumference of a circle. MW and

TW are tangents to the circle at P and T respectively. PT is produced to meet RU
at U.

MPR = 75°
PQT = 29°
QTR = 34°

Iet TPW =a. RPT=b. L—if’Q = ¢ and RTU =d.. calculate the values of a. b. ¢ and d.

(9)
[10]

Tir
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QUESTION 9

O 15 the centre of the circle CAKB.
AK produced intersects circle AOBT at T.

ACB=x
9.1 Prove that T = 180° — 2x. (3)
9.2 Prove AC | KB. (5)
9.3 Prove ABKT || ACAT (3)
. AC
0.4 If AK : KT =5 : 2, determine the value of — (3)
[14]
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QUESTION 10

In the diagram below, O is the centre of the circle. Chord AB 1s perpendicular to diameter DC.
CM : MD =4:9and AB = 24 units.

A
10.1 Determine an expression for DC in terms of x if CM = 4x units. (1)
10.2 Determine an expression for OM in terms of x. (2)
10.3 Hence. or otherwise, calculate the length of the radius. 4)
[7]
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QUESTION 7
F
L
P Q
M N
G H
7.1 Draw a point P on FG such that FP =LM and a point Q on FH | ¥ construction

such that FQ = LN.

In AFPQ and ALMN

Note: No construction
constitutes a breakdown.
hence no marks

v All three statements

1. F=L (given) ;
2. FP=1LM (construction) must be given
3. FQ=1LN (construction)
-.AFPQ =ALMN (SAS) v AFPQ =ALMN (SAS)
FPQ=LMN (SAs) v FPQ =LMN
But FGH=LMN  (given) : :
FPQ=FGH v FPQ=FGH
PQ || GH (corresponding angles =)
FP | FQ N v PQ || GH
—=— PQ || GH : Prop Th FP F
6 m TQ | p Th) - %
LM LN 7)
FG FH |
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7.2 VP VT VP VT
— =—(PT | RK;Prop Th) v — =
PE TK PE TK
2x—10 4 v (PT | RK; Prop Th)
0 _E v" substitution
2x-10=6
2x =16
x=8 v answer
(4)
OR
VP VT S
= (PT || RK; Prop Th) y VP _VT
VR VK VR VK
2x-10 _ 4 v (PT || RK; Prop Th)
2x—1 10 v substitution
20x—-100=8x—4
12x=96 v answer
x==8 (4)
[11]
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QUESTION §
8.1 ... equal to the angle subtended by the chord in the alternate v answer
segment. (1)
8.2
M
va=29°
v’ tan ch. thm
v QPR = 34°
v /5 1n 83
a=29° (tan ch.thm) v e :zrll?me >c8
. v b=76°
PR =34° (/s in same seg S me
Q ( s seg) vQ,=76
v d =105°
c=41° v_,“rumj e cuad
b=76° (adjZs on str. line) FrRle cyehequa ©)
Q, =767 (£s 1n same seg)
d =105° (extZ cyelic quad) v a=29°
v’ tan ch. thm
a=29° (tan ch. thm) v tan ch. thm
: Yo+ 34°=75°
T, =c (tan ch. thm) v’ tan ch. thm
¢+ 34°=75° (tan ch. thm) v e=41°
c=41° v b=76°
v d =105°
b=76° (adjZs on str. line) (9)
d =105° (adj<s on str. line)
OR
An alternative solution for calculating d:
Ql = RPT =76° (£s in same seg) [10]
d +RTQ=PQT + QPR +RPT (ext£A)
d+34°=29°+34°+76°
d =105°
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9.1 AOB=2x (Zcirccentre=2 ./ circumference) v AOB = 2x
T =180°—2x (oppZ cyclic quad suppl) v Zeire centre = 2 £ circumference
v oppZ cyelic quad suppl
i i (3)
9.2 CAT=x (£ sum A) v CAT =x
Izll =X (extZ eyclic quad) ”/4: sum A
CAT=K, VK, =x
BK || AC (corresponding /s =) jex‘r/_/ CYCIIS Iq“ai
corresponding £s =
OR o (5)
K,=C=x (extZ cyclic quad) VK, =C=x
B,=x (£ sum A) :: exts cyelic quad
- - B,=x
B,=C=x 4
¢ : v Z sum A
BK ||CA (corresponding £s =) v corresponding £s =
- v CAT =
CAT=x (£ sum A) JEAT ﬁx
~ : sum
BKA =180°"—x (opp< cyclic quad) v BRA < 180°
- -~ = — x
CAT+BRA =150 v'opp< cyelic quad
BK || AC (comntss supp) ¥ co-int/s supp
(3)
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03 In ABKT and ACAT
1. CAT=K, (=x) v CAT=K,
2. T is common v'T is common
3. A&T=]§54 (£ sum A)
ABKT ||| ACAT (££2) vess 5
94 AC AT AC AT
KB KT KB KT
AC 7 v || As
KB E v answer |
(3)
[14]
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10.1 DC=13x v CD=13x
(1)
10.2 13 13
OD=—x v OD=—x
2 2
_ 5
OM = > . v’ answer
(2)
10.3 BO=0D (radii)
AM =MB = 12 units (line from circ cent Lch) vMB =12
2 w3 2 \2
5 13
122 + iJc = Ex} (Pythagoras) v'12° +(—x} =(—x]
2 2 . 2 2
or 127 +6.25x* = 42.25x°
25x7  169x° , ,
144 4 2% 20X or 1224+ 2552 =199 2
4 4 4
2
144 144x
4
x? =
x=312
y=2 (x>0) v answer
. 13
The radius = ?{2)
= 13 units. v answer
(4)
[7]
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February 2013
QUESTION 8

In the diagram below, O is the centre of the circle KTUV. PKR is a tangent to the circle at K.
OUV =48° and KTU =120°.

Calculate, with reasons, the sizes of the following angles:

~

8 v ()
8.2 KOU )
8.3 U, @)
8.4 K, Q)
8.5 K, )
[10]
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QUESTION 9
9.1 Use the diagram below to prove the theorem which states that if VW || YZ
XV _XW
then VY Wz
X
V = W
—
Y == z (6)

9.2 In APQR below. B lies on PR such that 2PB = BR. A lies on PQ such that

PA:PQ=3:8.

BC is drawn parallel to AR.

Q
. area of APRA 5
9.2.1 Write down the value of area of AQRA (2)
~ BD .

022 Calculate the walue of the ratio B_Q Show all working to support your

answer. (5)

[13]
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QUESTION 10

In the figure AGDE is a semicircle. AC is the tangent to the semicircle at A and EG produced
intersects AC at B. AD intersects BE in F.

AG=GD. E, =x.

A
10.1 Write down, with reasons. FOUR other angles each equal to x. (8)
10.2 Prove that BE.DE = AE.FE (7)
10.3 Prove that Bl = f)l 4)
[19]
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QUESTION 8
8.1 V =180°-120°=60° [Opp angles of cyclic quad are supp] v'60°
v reason
,_ @
8.2 KOU =2(60°) =120° [Angle at centre = twice angle at circum.] v'120°
v’ reason
(2)
- o _ o ‘( fs]
8.3 U, = 180°—120° =30° [Base angles of isosceles AUOS; OU = 0K v’ar[;ason
= radii] 2
8.4 K, =48°+30°=78° [tan-chord theorem)] v78°
¥ reason
_ @
8.5 K, =90°-78°=12° [tan .l radius] vi12°
v’ reason
2
[10]
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QUESTION 9
X
9.1 Construct VZ and WY v’ construction
area A XVW XV .
arca A = VY (equal altitudes) _ area AXVW _ XV
AXVW area AVWY VY
area XV (equal altitudes)

area AWVZ WZ

area AYVW =area AVWZ (VW || YZ)
area AXVW is common

XW _ XV

WZ VY

- area AXVW XW

area AWVZ WZ
v area AYVW = area AVWZ

v VW | YZ
v conclusion

(6)
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9.2.1 arca APRA _ PA (equal altitudes)  Area APRA - PA
area AQRA QA area AQRA QA
area APRA 3 v answer
area AQRA § (2)
9.2.2 BD CA BD CA
== -2 (AR|CB) v 2220
DQ AQ DQ AQ
PC 1 ¥’ reason
— = (AR || CB)
CA 2 vP_1 |
PC = y units CA 2 g
CA =2y units ;
CQ = 5y units v' CQ = 5y units
BD_2 v BD_2
BQ 7 BQ 5
(5)
[13]
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QUESTION 10
10.1 A,=x (s in same seg) VA =x
v’ reason
D, =x (<s opp = sides) v D,=x
v reason
E,=x (=chs=/s) or (£sinsame seg) v E, =x
) v reason
A, =x (tan-chord theorem) v A =x
¥ reason
(8)
10.2 In A ABE and ADFE
1. E,=E, (=x) v E,=E,
2. ﬁz =90° (Zs in semicircle) v f}, =90°
BAE=90° (tan L rad) Y’ reason
BAE =D, v BAE =90°
v reason
A ABE ||| ADFE (£L£L)
BE AE
E=E (lll As) v BE _AE
FE DE
BE.DE = AE.FE
vl As
_ (7
10.3 D, =90°—x (Zs on str line) v D, =90°—x
B, =90°-x (ZsumA) v reason
8 -b v B, =90°—x
v reason
(4)
[19]
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QUESTION Y9

In AADC, E is a point on AD and B is a point on AC such that EB || DC.
F is a point on AD such that FB || EC. It is also given that AB = 2BC.

A B C
F
E
D
9.1 Determine the value of AF : FE (2)
9.2 Calculate the length of ED if AF = 8 cm. (4)
(6l
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QUESTION 10

In the diagram below, O is the centre of the circle. BD is a diameter of the circle.
GEH is a tangent to the circle at E. F and C are two points on the circle and FB, FE, BC, CE and
BE are drawn.

E, =32° and IﬁE3 =56°.

Calculate, with reasons, the values of:

10.1 E, (2)
10.2 EBC (3)
10.3 F (4)

191
QUESTION 11
In the diagram below, O is the centre of the circle and OB is perpendicular to the chord AC.

Prove, using Euclidean geometry methods, the theorem that states AB = BC.

(5]
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QUESTION 12

In the diagram below, two circles intersect at K and Y. The larger circle passes through O, the
centre of the smaller circle. T is a point on the smaller circle such that KT is a tangent to the
larger circle. TY produced meets the larger circle at W.

WO produced meets KT at E.

Let W, = x

12.1

12.2

12.3

12.4

W

Determine FOUR other angles, each equal to x. (8)
Prove that T =90° - x. (3)
Prove that KE = ET. (3)
Prove that KE* = OE.WE (6)
[20]
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QUESTION/VRAAG9
A I B X C
F
E
D
9.1 AF:FE
=2:1 (Prop Th: FB || EC) v’ answer
(Eweredigheid St; FB || EC) v reason
@
92 | AF 2
F 1
FE=A;F=§=4=:111 v FE=4cm
v AE=12cm
AE=12cm
ED 1 . T
=— (BE || DC: Prop Th) / (BE || DC; Eweredigheid St} | , ED 1
AE 2 =
- = AE 2
ED 1
12 2
v answer
ED=6m (4)
[6]
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10.1 Ez =00° - 56° (£s 1 a semi cirele) v EJ = 34°
Ez = 34° (e in ‘n halwe sirkel) v’ Zs1in a semi circle |
(2)
102 | CEH =E,+E,=66° v CEH = 66°
- EBC = Ez + ]i = 66° (tan ch th) v EBC =66°
(raaklyn koord) v'tan ch th _
OR (3)
B, =32° (tan ch th) v tan ch th
(raaklyn koord)
B, =34° (<£s in the same segment) v ]é's = 34°
(e in selfde seg)
EBC = 66° v answer
(3)
103 | E +E,+E,=122° -
- . vv' F=122°
— 17900 . , .
F=122 (tan ch th) / (raaklyn koord) Vv reason
OR
C=58° (sum of int Zs of A) / (som van binneze A) v C=5g°
F =122° (opp £s eyclic quad) / (oorst < koordevierhoek) v ./ sum A
v F=122°
v opp £s eyclic quad
OR v B cgo
D= 58° (sum of int Zs of A) / (som van binneze A) D=38
v Zsum A
. . _ v F=122°
F =122° (opp £s eyelic quad) / (oorst < koordevierhoek) _
v opp £s cyelic quad
(4)
[9]
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- .
. .
’ .
" .
. .
. .
. N
- .

Construct radit OA and OC.
In AOAB and AQOCB

1. OB i1s common

1. OA=0C (radii)

111. OBA =0BC =90° (given)
AODAB =A0CB (Q0°HS)
AB=BC (= As)

OR

Construct radu OA and OC.
In AOAB and AOCB

i, A=C (Zs opp = radii)
iii. OBA =0OBC =090° (given)

AOAB = AOCB (SAA)
AB=BC (= As)
OR

Construct radiit OA and OC.

oéaa = 03{* =90° (given)
OA”=O0B +AB’ (Pythagoras)
OC"=0B"+BC” (Pythagoras)

1. OB is common OR O0OA=0C

v construction

¥ OB common

¥ radn

v OBA = OBC =90°
v O0°HS

¥ construction

v' OB common
0OA=0C

v Zs opp = radu

v OBA = OBC =90°

v SAA

¥ construction

v OA’=0B’+ AB’
v 0C*=0B’+BC’
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OC=0A (radm) v QA =0C / radu
OB 1s common
AB’=BC’ v AB’=B(?’
AB=BC
[5]
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QUESTION/VRAA4G 12

12.1 I;i3 =x (tan ch th) v };:3 =x
(raaklyn koord) v tan ch th
'i’z =x (£s in same seg) v ‘E’E =y
(e in selfde seg) v Zs1n same seg
IZLE =X (£s opp =radi1) / (= chs subt = £s) v ];:1 =x
(e oork = radiusse) / (= koorde = ~e) v’ reason
‘o,;J: =x (£s in same seg) / (= chs subt = £s) v WJ =x
(e in selfde seg) / (= koorde = <e) v reason
(8)
12.2 (:)1 + (5!4 =180°-2x (sum of int /’s of A) / (opp< cyclic quad) v (i'll +'C“J'4 =180°-2x
(som van binne <e A) / (oorst = koordevierhoek) | ¥ reason
T=90°-x (Z atcirc cent = 2/ at circumference) Y reason @)
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12.3 E1 =90° (sum of int 2’5 of A) / (som van binne e A) v Ez =90°
KE=ET (L from centre to chord bisects chord) v sum of nt £’s of A
(L van middelpunt tot koord halveer koord) v" | from centre to chord
bisects chord
OR 3)
I;il + I‘ﬂ{2 + Inig =90°—x (sum of mt £’s of A) v I;’Ll + I;iz + Kj =090°-x
In AKWE and ATEW v sum of int £'s of A
l. K,+K,+K;=T=90°-x (proven above)
2. ‘Wl = W’z =x (Provenin 12.1)
3. WE is common
S AKWE = ATEW (£4£8) v AKWE = ATEW
KE=ET (3)
124 | In AKOE and AWTE v AKOE and AWTE
i K ;= Wz =x (proven) v Kz = 1.:5.73 =X
11. Ez = ]él =90° (£s on str line / sum of int £’s of A) v ]éj = El =90°
(e op reguit lyn / som van binne <e A)
m. 0, =T=90°-x (3" £ of A) v 0,=T=90°-x
AKOE || AWTE (££2)
KE OE
KE_OE . , KE_OE
WE TE WE TE
KE=TE (proven)
KE.TE = OE.WE v KE =TE
KE’ = OE.WE _
(6)
OR
v
In AKOE and AKWE AROE and AWTE
. - - . ‘\l/ o = =Y
1. K, =W, =x (proven) 1}3 Wi=x
- - v" E, 1s common
1. E, is common
1. 01=I;11+K3+K3 (3" £ of A) v S/
AKOE || AWKE (£ £2)
WE KE WE KE
KE’ = OE.WE
(6)
[20]
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February 2014
QUESTION 7

In the diagram, O 1s the centre of the circle. PWSR. 1s a eyclic quadrilateral. PS, WO and
OS are drawn. PW || OS and P, =36°.

Calculate the sizes of the following angles:

7.1 SOW 2)
7.2 W, (2)
7.3 OSW 3)
7.4 R (3)
[10]
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QUESTION 8

In the diagram., OP is the diameter of the smaller cirele. O 1is the centre of the larger circle.
Also. PTW 1s a chord of the larger circle and T lies on the smaller circle. OT 1s joined.

N

w

If OT =10 cm and PW =48 cm, calculate the length of the radius of the smaller circle. [5]
QUESTION 9

In the diagram. PSW and WT are tangents to circle RST at S and T respectively.
PT is drawn and mtersects the circle at R. RS and ST are joined. RT=TS.

Let -;51 =x and Tz =y.

9.1 Name. with reasons. THREE angles each equal to y. (6)
9.2 Prove that APRS ||| APST. (3)
9.3 Prove that PS «x RT =RS x PT. (3)
[12]
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QUESTION 10

10.1 In AABC below. D isapointon AB and E 1is a point on AC such that DE || BC.
AE

: : AD
Prove. using Euclidean geometry methods, the theorem that states — = T

D » \
B C

10.2 In the diagram below. ACH 1is a triangle with pomnt B on AC and point G on AH
such that BG || CH. F is a point on AH and D 1is a point on HC such that
FD || AC. GB intersects FD at E.
It 15 also given that HD : DC =5:3 and AB =2BC.

H
/G(\
F > E\ D

> B

A

(7)

A C
If AH =48 cm. calculate the following with reasons:
102.1  HF (3)
1022  FG (3)
10.2.3 EF:ED 2)
[15]
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QUESTION/VRAAG 7
R
7.1| SOW = 72° (£ cire cent = 2 £ circumference) v SOW =72°
(middelpunts =~ = 2 omtreks =) v/ cire cent = 2 £ circumference
2)
72| W, =72° (alt Zs: PW || SA) v W, =72°
(verw ze; PW || S4) v PW || SO
(2)
7.3 | OSW = ‘\.iufl (s opp = radi)/( ze teenoor = radiusse) v OSW = ‘\,gufl
20SW +72°=180° (Z sum A)/(som van binne 2e A) v’ Zs opp = radu
20SW =108°
) v’ answer
OSW = 54° 3)
T4 R+ "'\.ifl + ‘WE =180° (opp Zs cyclic quad)/(oorst <e v R+ Tsifl + "'sifz =180°
koordevierhoek) | v opp s cyclic quad
R +54°+72° = 180°
S v’ answer
R=54 3)
[10]
QUESTION/VFRAAG S P
8. 'j"l =90° (£s 1n a semi-cirele)/( e in ‘n halwe sirkel) | v 'fl =90°
PT=TW=24cm (line from circ cent L ch) v Zs1in a semi-circle
( byn van middelpunt L koord) v line from cire cent L ch
OP? =OT* +PT?  (Pythagoras)
OP? = (10)" +(24)
OP’ =676
OP=26cm v OP =26 cm
Radius of smaller circle = 13 em v answer -
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QUESTION/VRAAGY
9.1 Rz =y (tan ch th) v RJ =y
(hoek tussen raaklyn en koord) v tan ch th
RT=ST (given)
S, =y (Zs opp = sides)/(ze teenoor = sye) v S, =y
v Zs opp = sides
SW=WT (tan from common point)/{raaklyn vanaf
selfde punt) v’ tan from common point
S, =y (£s opp = sides)/( <e teenoor = sye) v é3 =y
(6)
OR
SW=WT (tan from common point)/(raaklyn vanaf
selfde punt) v' tan from common point
S;=w (£s opp = sides)/(Ze teenoor = sye) v ég =y
R,= é_,J =y (tan ch th)/(hoek tussen raaklyn en koord) v f{J =y
v' tan ch th
RT=ST (given) v S, =y
S, =y (£s opp = sides)/( <e teenoor = sye) v s opp = sides
(6)
9.2 | In APRS and APST
1. P is common v P 1s common
1. "i"l = Sl =x (tan ch th) v T, =8, =x
(hoek tussen raaklyn en koord)
iii. R, =PST=x+y (3™ ZoftheA) v R, =PST=x+y OR (£2/)
APRS || APST (L2 1) (3)
93 PS RS PS RS
Do (la) 2=
PT ST PT ST
ST=RT (given) v ||| As
PS RS v ST=RT
PT RT (3)
PS x RT = RS x PT [12]
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10.1

JomEtoBand Dto C.

arca AAED AD
area ADEB DB

(common altitudes)

(gemeenskaplike hoogtelyne)

area AAED B AD
area ADEC EC

(common altitudes)

area AAED is common
area ADEB = arca ADEC (DE || BC: same base BC)

arca AAED  area AAED

¥ construction

area AAED AD

v =

area ADEB DB
¥ =alts .. ratio areas = ratio bases
o area AAED _ AD

area ADEC  EC

v area ADEB = area ADEC and
v DE || BC: same base BC

, area AAED _ area AAED

area ADEB  area ADEC area ADEB  area ADEC
AD AD (7
DB EC
Page 94 of 166

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Compiled by Navan Mudali

E D
B ¥ C

A =
10.2.1 5 5
HE_S (FD || AC: Prop Th/'Verhouding St) v HEE_3
AH 8 AH 8
5 v FD || AC
HF=Z-AH
8
HF = - (48)
8
H:F = 50 11 v answer
(3)
1022 | AF=18cm v AF =18
AF+FG 2
_— BG || CH; Prop Th/Verhouding St
HFFG 1\ P g 51 g AF+FG 2
18+FG_? HF-FG 1
30-FG
18+ FG= E[SG—PG}
18+ FG=60-2FG
3IFG=42
FG=14cm v answer _
(3)
OR
GH BC
—_— = (BG || CH: Prop Th/Verhouding St) GH BC
AH AC v Ao AC
GH_1 A
48 3
GH=16 cm v GH=16 cm
FG=HF-FG
i 30-16 v answer
=14 ¢cm (3)
10.2.3 | EF : ED =GF : GH (BG || CH: Prop Th/Verhouding 5t) v EF : ED = GF : GH
EF:ED=14:16
=7:8 v answer
2)
[15]
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November 2014

QUESTION S

8.1

In the diagram, O is the centre of the circle passing through A, B and C.
CAB=48°, COB=x and C, =y.

Determine. with reasons. the size of:
8.1.1 X (2)
8.1.2 y (2)

In the diagram. O is the centre of the circle passing through A, B. C and D.

AOD is a straight line and F is the midpoint of chord CD. ODF =30° and OF are
joined.

Determine. with reasons. the size of:

8.2.1 F, (2)
8.2.2 ABC (2)
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In the diagram. AB and AE are tangents to the circle at B and E respectively.
BC is a diameter of the circle. AC=13, AE=x and BC=x+7.

A
N o— ———— X
l"." -\-\""x
Y
l."". I -u13 \
\'I, -H-H"\-._\__
'."“' \\
I‘-.I i ___.,--""r- '|IC
N | ____,--"' i
“"., |I ___.--"'d-----'- I|
o |
| —x+7 |
| e |
W B e |
{* f,f
\ /
. f/
8.3.1 Give reasons for the statements below.

Complete the table on DIAGRAM SHEET 3.

Statement Reason

(@ | aBc=90°

b AB=x
z @
8.3.2 Calculate the length of AB. (4)
[14]
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9.1 In the diagram. points D and E lie on sides AB and AC of AABC respectively
such that DE || BC. DC and BE are joined.

9.1.1

9.1.2

Explain why the areas of ADEB and ADEC are equal. (1)

Given below is the partially completed proof of the theorem that states

e . AD AE
that if in any AABC the line DE || BC then OB =—

EC
Using the above diagram, complete the proof of the theorem on
DIAGRAM SHEET 4.

Construction: Construct the altitudes (heights) h and k£ in AADE.

(AD)R)
(BDXR)

area AADE _
area ADEB

(SR I O

area AADE _ AE
area ADEC EC

Butarea ADEB = ... (IBASOLL wvvvveiieeceeesieeeieenn)

. area AADE

. m— rEEaEEEsEEssEEsEE R EEAE AR
_ AD AE

DB _EC
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9.2 In the diagram, ABCD is a parallelogram. The diagonals of ABCD intersect in M.
F is a point on AD such that AF : FD =4 : 3. E is a point on AM such that
EF || BD. FC and MD intersectin G.

A N D
B ——— C
Calculate, giving reasons. the ratio of:
EM
9.2.1 —
AM 3)
9.2.2 CM
o ME (3)
area AFDC
9.2.3 —
area ABDC (4)
[16]
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QUESTION 10

The two circles in the diagram have a common tangent XRY at R. W is any point on the
small circle. The straight line RWS meets the large circle at S. The chord STQ is a tangent
to the small circle. where T is the point of contact. Chord RTP is drawn.

Let 15t4 =x and R, =y

10.1 Give reasons for the statements below.
Complete the table on DIAGRAM SHEET 6.

Let f{4=:{' and lftzzy

Statement Reason
1011 | T, =x
1012 | p=x

10.1.3 | WT||SP

10.14 | S,=v
10.15 | T,=y .
27 (...)
WR.RP
10.2 Prove that RT = 2)
RS
10.3 Identify. with reasons, another TWO angles equal to . )]
104 Provethat Q, =W,. 3)
10.5 Prove that ARTS || | ARQP. (3)
WR RS’
10.6 Hence, prove that —— =——. ¢
RQ RP’ (3) Page 100 of 166
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QUESTION/VRAAG 8

8.1
8.1.1 x =96° (£ at centre = 2.7 at circumference/ | ¥ S¥ R
= by midpt = 2 = by omtrek) (2)
8.1.2 'E"z + ﬁ!z =180°-96°=84° (sumof Zsin A/ somvZiein A) v S
V= f?-g =42° (£s opp = sides/ Le teenoor = sye) | v S
(2)
8.2
A
B
| 1 30°
8.2.1 ]}1 =90° (line from centre to midpt chord/ v SYR
lyn vanaf midpt na midpt kd) (2)
822 ABC =150° (opposite £s of cyelic quad/ v SYR
tos ~e v koordevh ) (2)
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8.3
8.3.1 (a) | tangent | radius/diameter / raaklyn | radius/middellyn v R
(1)
8.3.1 (b) | tangents from common pt OR tangents from same pt / v R
raaklyne v gemeensk pt OF raaklyne vanaf dies pt (1)
832 AB*+BC*=A(C? v

X+ (x+7)* =13
x*+x° +14x+49 =169
2x” +14x—-120=0
x*+7x—-60=0
(x—5)(x+12)=0
r=5 (x#-12)

(Theorem of/Stelling vanPythagoras)

AB? + BC? = AC?
L,

x4 (x+7) =13
v standard form

v" answer

(4)
[14]

Study copy distributed by EduResource ZA | eduresourcza.com

Page 102 of 166


https://eduresourcza.com

Compiled by Navan Mudali

9.1
9.1.1 Same base (DE) and same height (between parallel lines) v same base/dies
Dieselfde basis (DE) en dieselfde hoogte (tussen ewewydige lyne) basis
between || lines/
tussen | | lyne
(1)
9.12 AD v' S
DB
1
—AExk v
5 S
1
—ECxk
2
But/Maar area ADEB = area ADEC /S
(Same base and same height/dieselfde basis en dieselfde hoogte) VR
. arca AADE  areca AADE
" areaADEB  area ADEC v S
_AD_AE
DB __EC (%)
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9.2
9.2.1 EM FD : :
= Line parallel one side of A
AM AD (Liner v SYR
OR
prop th: EF | | BD)
(Lyn ewewydig aan sy v A
EM _3 OF eweredigst; EF ||BD) v er/
YA gst; answer/antw
(3)
9.2.2 CM =AM (diags of parm bisect/hoekl parm halv) | ¥ S ¥R
CM AM 7 N |
E = E = E (f]_‘lclﬂ]_ 9.2. 1."]’(1?1{]_}(9.2. I} ‘/ aIlE‘.ﬁ."El‘.-"'{Jn-"lrlr‘ (3)
923 | hof AFDC=hof ABDC (AD]||BC) v AD[|BC

1

area AFDC EFD'h v" subst into area
ea ABDC 1 form/ subst in
e EBC-h opp formule
FD .
=D (opp sides of parm =) v' S
(tos sye v parm =)
_3 v’ answer/antw
7 (4)
OR/OF
area AFDC FD 3 :
= == (same heights) /S YR
areaAADC  AD 7 (dieselfde hoogtes)
But Area AADC= Area ABDC (diags of parm bisect area) /S
(hoekl v parm halv opp)
area AFDC _ 3 v\ answer/antw
area ABDC 7 (4)
[16]
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QUESTION/VRAAG 10

10.1.1 | Tangent chord theorem/Raaklyn-koordstelling v R
(1)
10.1.2 | Tangent chord theorem/Raaklyn-koordstelling v R
(1)
10.1.3 | Corresponding angles equal/Ooreenkomstige e gelyk v R
(1)
10.1.4 | Zs subtended by chord PQ OR s in same segment v R
~e onderspan deur dieselfde koord OF e in dieselfde segment (1)
10.1.5 | alternate Zs/verwisselende <e ; WT || SP v R
(1)
10.2 . : .
RW _RI (Line parallel one side of A OR v SY R
RS EP
prop th: WT | | SP)
L RT = WR.RP (Lyn ewewydig aansyv A OF (2)
RS eweredighst: WT | | SP)
OR/OF
ARTW | || ARPS (L: 23 2) VS
CRW_RT (ARTW ||| ARPS) V'S
RS RP
L RT = RW.RP (2)
RS
10.3 y = t =R, (tan chord theorem/Rkl-koordst) vSvR
y= [3.'.3 = {jl (£s in same segment/ e in dieselfde | v S v R
segment) (4)

rdge 4o vl J.UU.
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10.4 Qs = PSR (ext £ of eyc quad/buite =v kdvh) V'S VR
PSR = 17“5.?2 (corresp£s/ooreenk <e ; WT | | SP) v S
LQ,=W, (3)
OR/OF
(AQZ =X (£s m same segment/ € in dies segment) VR
Q; =180°—(x+y) (s on straight line/ <€ op reguitlyn) v'S
‘j.fl =180°-(x+y) (Lsof AWRT/<ev AWRT ) 'S 3)
“Qy =W,
10.5 In ARTS and ARQP:
ﬁg = Ii.z =y (proven above/hierbo bewys) 'S
ég = f’g (£s 1 same segment/ e in dies segment) v SR
RTS =RQP (3 angle of A) v S OR/OF
~ARTS|[|ARQP (L £: 2) (L 22 )
(3)
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10.6 RT RS v S
— = (ARTS | | | ARQP)
RQ RP
RS RS RT RS v xEon both
X = X RP
RP RP RQ RP cides
RS)*_(RTY RS
RP RP | RQ o
- v RT Y RS
— (R“’r ]{E] (proven in 10.2/bewys in 10.2) RP | RQ
RS IR ' '
° 3)
_RW
RQ
OR/OF
RT RS
—— == (ARTS | | | ARQP) v 8
RQ RP
But RT = WR.RP (proven in 10.2/bewys in 10.2) v RT = WRRP
RS RS
. RT WR.RP RS
""RQ RQRS RP
WR.RP? = RQRS? v Lnul‘ripli_cation_.-"
vermenigvuldig
_WR _ RS’
" RQ RP? (3)
OR/OF
RT_RO (ARTS | | | ARQP) S
RS RP
RT.RP
R =
) e RT.RS
and WR. = RI.RS (proven in 10.2/bewys in 10.2) v WR=——-
RT.RS
WR " Rmp
RQ RTRP
RS v simplification/
_RT.RS % RS vereenvoudiging
RP RT.RP
_ RS’
RP’
(3)
[20]
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Exemplar Paper 2 - 2014

QUESTION 8
8.1 Complete the following statement:

The angle between the tangent and the chord at the point of contact 1s equal to ... (1)
8.2 In the diagram, A, B, C, D and E are points on the circumference of the circle such

that AE | | BC. BE and CD produced meet in F. GBH 1s a tangent to the circle at B.
B;=68° and F=20°.

G

Determine the size of each of the following:

821 E 2)
822 B, (1)
823 p 2)
8.2.4 E, (1)
8.2.5 C )

[9]
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QUESTION 9

In the diagram, M 1s the centre of the circle and diameter AB 1s produced to C. ME is drawn
perpendicular to AC such that CDE is a tangent to the circle at D. ME and chord AD intersect
at F. MB =2BC.

C
2/1
X
2\3
1
D
E
91 If D Pt write down, with reasons, TWO other angles each equal to x. 3)
9.2 Prove that CM 1s a tangent at M to the circle passing through M, E and D. @)
9.3 Prove that FMBD 1is a cyclic quadrilateral. 3)
9.4 Prove that DC* = 5BC”. (3)
9.5 Prove that ADBC | | | ADFM. @
9.6 Hence, determine the value of % (2)

[19]
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QUESTION 10

10.1 In the diagram, points D and E lie on sides AB and AC respectively of AABC such
that DE | | BC. Use Euclidean Geometry methods to prove the theorem which states that

AD AE
DB EC
A
D > E
B > C (6)
10.2 In the diagram, ADE is a triangle having BC | | ED and AE | | GF. It is also given that
AB:BE=1:3, AC =3 units, EF = 6 units, FD = 3 units and CG = x unifs.
Calculate, giving reasons:
10.2.1 The length of CD 3)
10.2.2 The value of x (4)
10.2.3 The length of BC 4)
10.2.4 The value of area AABC
area AGFD (%)
[23]
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QUESTION 9

In the figure below, PQ 15 a diameter to circle PWRQ. SP 1s a tangent to the circle at P.

Let P, =X

9.1

9.3

94

9.5

P K Q
2
X
2 1
1 WK
)
1
Tj 3
2 R
S

Why is PRQ = 90°7

Prove that P1 = é

Prove that SRWT 1s a cylic quadnlateral.

Prove that AQWR /// AQST.

If QW=5cm, TW=3cm, QR =4 cm and WR =2 cm, calculate the length of:
051 TS

952 SR
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3

(3)
[16]
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QUESTION 10

In the figure below, AABChasDand Eon BC. BD=6 cmand DC=9 cm.
AT:TC=2:1and AD | TE.

A
T
C
E
D
B
. . CE
10.1 Write down the numerical value of 0 (1)
10.2 Show that D 1s the midpoint of BE. (2)
103 If FD = 2 cm, calculate the length of TE. (2)
104 Calculate the numerical value of:

Area of AADC
104.1 (1)

Area of AABD

1042 Area of ATEC
o Area of AABC (3)

[9]
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QUESTION 8
8.1 the angle subtended by the chord in the alternate segment v’ correct theorem
(1)
8.2.1 f?.l = El =68° (tan chord theorem) v E, =68°
v’ reason
(2)
822 |E =B, =68 (alt Zs: AE || BC) v B, =68 (S/R)
(1)
8.2.3 f)l = ]§?-3= 68° (ext £ of cyelic quad) v ]f)-_= 68°
v’ reason
(2)
8§24 ]i:‘:3 =20° + 68° (ext £ of A) A
— §8° v E2=88° (S'R)
(1)
8.2.5 C =180° — 88° (opp £s of eyclic quad) v C=92°
=02° v’ reason
(2)
[9]
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QUESTION 9
9.1 D A= A=x (tan chord theorem) vA=x
¥ reason
A=D_=x (Zs opp equal sides) Y A=D,=x
i (SR)
(3)
9.2 M1= 2x (ext £ of A) or (£ at centre = 27 at circum) | v M1= 2x (S/R)
MDE = 90° (radius | tan) v MDE = 90°
M, =90°—2x (S/R)
- E=180°—(90°+90° - 2x) (sum of Zs in AMDE) v E=2x
=2x
;. CM 1s a tangent  (converse tan chord theorem) v reason
(4)
9.3 M, =90° (EM L AC) v M, =90°
ADB = 90° (£ 1n semi-circle) v ADB=90° (S/R)
-. FMBD a cyelic quad (ext £ of quad = int opp £) v’ reason
OR (3)
EMC =90° (EM L AC) v EMC =90°
ADB = 90° (£ 1n semi-cirele) v ADB=190° (S/R)
o. FMBD a cyclic quad (opp £s of quad supp) v’ reason
(3)
9.4 DC” = MC~ - MD* , (Theorem of Pythagoras) v" Th of Pythagoras
=(3BC) - (2BC) (MB =MD = radii) v subs?rimtion?
=QBC:——1BC" v OBC™ —4BC”
=5BC? (3)
9.5 In ADBC and ADFM:
]f)4=]f)2=x (proven in 9.1) v D, =D,
El = 1:",_ (ext £ of cyelic quad) d B, =F,
- - = ,'/ - -
&=L, reason
.ADBC ||| ADFM (£: £: £) v C= 1\;1: or
(£ £ £)
(4)
9.6 DM DC
—_—=— ADBC ADFM :
FM BC ( | ) V'S
_4[sBC
I]_-:’C v answer
=5 Q)
[19]
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QUESTION 10

10.1

Construction: Join DC and BE and heights kand h v construction

area AADE %'A‘D'k _AD (equal heights v e AADE _AD

area ADEB 1 DB DB qual heights) area ADEB DB
2 ¥ reason

arca AADE %-AE-h _AE ( | heights - area AADE _ AF

~ren ADEC % o T equal heights) area ADEC _ EC

But Area ADEB = Area ADEC (same base, same height) v Area ADEB = Area

ADEC (S/R)
. arca AADE  arca AADE v
" area ADEB  area ADEC area AADE  area AADE
_ AD AE arca ADEB  area ADEC
' DB EC

(6)
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1021 [ AB_AC , AB_AC oo
1 3 v substitution
3 CD
o, CD = 9 units v’ answer _
(3)
10.2.2 ; ;
bG _ID (Prop Th: FG | | EA) v, DG_ID gp
GA FE GA FE
O—x B 3
3+x 6 v" substitution
54 —6x=9+ 3x v simplification
Oy =-45
x=5 v oanswer
(4)
10.2.3 | In AABC and AAED:
A 1s common v A 1s common
ABC=F (corres Zs: BC || ED) v ABC=E (S5/R)
ACB=D (corres Zs: BC | | ED) v  ACB=D (S/R)
AABC || |AAED (£. £. £) or (£ 21 2)
CBCAC , BC _AC
"ED AD ED AD
BC 3
a9 12
1 .
BC=2 ] 1nits v SIIswWer
(5)
10.2.4 v use of area rule

ren AABC SACBCsinACB

area AGFD - %GD,FD,S]I_HE}

%(3)(3%%41113

= (corres Zs: BC

—2(4}(3);1111‘)
— 9-
16

ED)

v correct
sides and angles

¥" substitution of
values
v sInACB =sinD
(S/R)
¥ answer
(5)
[23]
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February 2015
QUESTION 7

In the diagram, AB is a chord of the circle with centre O. M is the midpoint of AB.
MO is produced to P, where P is a point on the circlee. OM = x units, AB = 20 units

PM 5
and — =—.

OM 2

A
B
P
7.1 Write down the length of MB. (1)
1.2 Give a reason why OM L AB. (1)
3x .

7.3 Show that OP = ) units. (2)
74 Calculate the value of x. (3)

171
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QUESTION 8

In the diagram below, the circle with centre O passes through A, B. C and D.
AB || DC and BOC =110°,

The chords AC and BD intersect at E.
EO, BO, CO and BC are joined.

8.1 Calculate the size of the following angles, giving reasons for your answers:
8.1.1 D (2)
8.1.2 A )
8.1.3 E, (4)
8.2 Prove that BEOC is a cyclic quadrilateral. (2)

Page 118 0of 166

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Compiled by Navan Mudali

QUESTION 9

9.1

- B

Complete the statement of the following theorem:
The exterior angle of a cyclic quadrilateral is equal to ... (1)

In the diagram below the circle with centre O passes through points S, T and V.
PR is a tangent to the circle at T. VS, ST and VT are joined.

C

Given below is the partially completed proof of the theorem that states that VIR =S.

Using the above diagram, complete the proof of the theorem on
DIAGRAM SHEET 3.

Construction: Draw diameter TC and join CV.

Statement Reason
Let: VIR=T =x
i Vs S

T, =90°-x

~C= Sum of the angles of a triangle

é =X

~ VIR =§
(2)
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9.3 In the figure. TRSW is a cyclic quadrilateral with TW = WS. RT and RS are
produced to meet tangent VWZ at V and Z respectively. PRQ is a tangent to the
circleat R. RW isjoined. R, =30° and R, = 50°.

9:3.1

9.3.2

933

Give a reason why R .= 30°.

State, with reasons, TWO other angles equal to 30°.

Determine, with reasons, the size of:
(a) S,

(b) Vv

Prove that WR? =RV x RS.
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In ATRM, M=90°. NP is drawn parallel to TR with N on TM and P on RM. Itis

further given that RT = 3PN.

Compiled by Navan Mudali

It
N
1
1
R P M
10.1 Give reasons for the statements below.
Use DIAGRAM SHEET 5.
Statement Reason

In APNM and ARTM :

10.1.1

N, =T

........................................................................

M is common

10.1.2

~.APNM ||| ARTM

........................................................................

10.2 Prove that

Ul | —

Z|2
I

10.3 Show that RN? - PN? = 2RP3,

Study copy distributed by EduResource ZA | eduresourcza.com
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QUESTION/VRAAG 7
A
B
P
7.1 MB =10 cm v’ answer/antw
(1)
7.2 line from centre to midpoint of chord 1s perpendicular to chord/lyn | v* answer/antw
vanaf midpt na midpt van koord is loodreg op koord (1)
OR/OF
line from centre bisects chord/lyn vanaf midpt halveer koord v’ answer/antw
(1)
7.3 MP 5 _ x+OP_5
OM 2 x 2
x+O0OP 5
X 2 v OP = 3%
2x+ 20P =5x
. (2)
op=2%
2
OP 3
OR/OF oM 2
3x
oP 3 Y OP=—
OM 2 (2)
3
op==
2
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7.4

OM* + MB* =0B"

3 3 "/3' :
X +10% = —"']

\ 2
4x% + 400 =0x° v 4x? +400=0x"
Sx* =400
x’ =80
x=8.94 or 4\_."?_ or xﬁ v answer/antw
(3)
[7]

v subst into/subst
Pythagoras

Study copy distributed by EduResource ZA | eduresourcza.com

Page 123 of 166


https://eduresourcza.com

Compiled by Navan Mudali

QUESTION/VRAAGS
D
15
2\3
1
B . 1
110°
C
8.1.1 -~ 1=~ o i .
D=—0, =55° (< at centre=2xZat cire/ < by midpt=2x <by omf) | ¥S ¥R
> @)
812 Y- - i
A =—0, =55° (£ at centre=2x Zat circ/ £ by midpt=2* <by omt) | vS vR
’ @
OR/OF
A =D =55° (£s 1n same segment/ <€ in dieselfde segment) VS vR
2)
8.1.3 B, =D=55° (alternate Zs/verwiss<e: AB || DC) vS VR
E,=B,+ A (extZ ofA = sum of opp~~/buite - vA=som v fos &) | VR
= 55°+55°
E, =110° v’ answer/antw
- (4)
8.2 E,=0,=110° (proven m/bewys in 8.1.3) V'S
BEOC 1s a cyclic quadrilateral  (equal Zs subtended by line/ v R
gelyke ~e onderspan deur lyn) (2)
[10]
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QUESTION/VRAAG Y9
9.1 the interior opposite angle/die teenoorstaande binnehoek. v' answer/antw
(1)
9.2
C
S
. 1;"._1'
P T R
Construction: Draw diameter CT and join CV.
Konstruksie: Trek middellyn CT en verbind CV.
V, +V, = 90° Z in semi-circle/< in halfsirkel vSvR
- . Tangent | diameter/radius/raaklyn L VR
T, =90%-x middellyn/vadius
& Sum of the angles of triangle/Som van die vS
A hoeke van 'n driehoek ‘
~S=x Z's same segment/2e in dieselfde segment | v R
“ VIR =S$
(5)
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9.3
P.
Ve L 2 R
1.' Ilz 3{]5 '_".3:' b
{ I:II ,‘*' 4
| | I-' ::| \
[ .'|_ / 509
- / |
.II |I y ,-.I |
\ i f !
I‘. :I ..‘l i
3 / \
WS/
e —3]8

9.3.1 Equal chords subtend equal /s/Gelyke koorde onderspan gelyke ~e | v R
(1)
9.3.2 W, =30° (tan chord theorem/rki-koordst) v answer/antw
W < 30° v’ reason/rede
1 V" answer/antw
3)
9.3.3(a) | R 4 = W, =50° (tan chord theorem/rkl-koordst) v S¥R
éz = ﬁ'.g + 1&72 (extZ of Albuite v A)
.S, =80° V'S
(3)
OR/OF
flz = ﬁ3 = 30° (= chords subtend =25 /= kde onderspan=_<e) v §vR
R .= W.ifz =50° (tan chord theorem/rki-koordst)
oS, =80° v S
3)
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9.3.3(b) T = ‘S: = 80° (ext £ of eyclic quad/buite = van koordevh) v SV R
W+ T.i.ﬂ = fz (extZ of A/buite = van A) v S
-V =50° v 'S
(4)
9.34 |In ARVW and/en ARWS: v using the
correct As
gebruik
korrekte Ae
f{: = f{s =30° (proven/bewys in 9.3.1) v'S
V= ‘»iurl = 50° (proven/bewys in 9.3.3) V'S
VWR = 51 (3rd Z1in A) v R
~ ARVW ||| ARWS (LLL) (3rd Zin A) or
(££2)
WER RS g
VR _RS (ARVW ||| ARWS) vS
RV WR
.. WR*=RV.RS (5)
[22]
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QUESTION/VRAAG 10

10.1.1 | corresponding Zs/ooreenkomstige <e: PN | | RT v\ answer/antw
(1)
10.1.2 | £: £: £ ORJOF Z: 2 v\ answer/antw
(1)
10.2 PM PN .
— = APINM ||| ARTM
M RT ( I ) vS
_ PN y
3PN S
1
. (2)
10.3 PM 1 . RP 2
RM 3 RM 3 v' Use of Pyth. for
RN* and PN*
RN2— PN = (RM? + NM?) — (PM2 + NM?)  (Pyth) sRM= 2
= RM* — PM- 2
- [;J’Rp\I _[rle_p.]_ v PM =1RP
SRR -3 2
) o 9 1
9 9 1 9 v 2 e = 2
= _RP— __RP— 4RP o RP
4 4 .
_opp: 4)
OR/OF
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RN’ - PN° = (RM* + NM?) —(PM*+NM") (Pyth) v' Use of Pyth. for
=RM* - PM* RN? and PN*
= (3PM)* — PM* v BEM =RP +PM
= 8PM v (3PM)? — PM?
= 2(2PM)* v RP = 2PM
= JRP? 4)
OR/OF
RN’ - PN* = (RM* + NM?) —(PM*+ NM?) (Pyth) v’ Use of Pyth. for
=RM* - PM" RN? and PN*
= (RP + PM)' - PM* vBEM =RP+PM
= RP*+ 2RP.PM + PM’ - PM* v’ expansion
_ RP’+IRP. lRP uitbreiding
7 1
, 2 v PM =—RP
= 2RP- 2
(4)
[8]
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November 2015

QUESTION 8

8.1 In the diagram below, cyclic quadrilateral ABCD is drawn in the circle with centre O.

8.1.1 Complete the following statement:

The angle subtended by a chord at the centre of a circle is ... the angle subtended
by the same chord at the circumference of the circle. (1)

8.1.2 Use QUESTION 8.1.1 to prove that A +C =180°. (3)
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8.2  In the diagram below, CD is a common chord of the two circles. Straight lines ADE
and BCF are drawn. Chords AB and EF are drawn.

Prove that EF || AB. (5)
[9]
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QUESTION 9

In the diagram below, AABC is drawn in the circle. TA and TB are tangents to the circle.
The straight line THK is parallel to AC with H on BA and K on BC. AK is drawn.

Let A, =x.

~

9.1 Prove that K, = x. 4)

9.2 Prove that AKBT is a cyclic quadrilateral. (2)

9.3 Prove that TK bisects AKB. 4)

94 Prove that TA is a tangent to the circle passing through the points A, K and H. 2)
9.5 S is a point in the circle such that the points A, S, K and B are concyclic.

Explain why A, S, B and T are also concyclic. (2)

[14]
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QUESTION 10

In the diagram below, BC = 17 units, where BC is a diameter of the circle. The length of
chord BD is 8 units. The tangent at B meets CD produced at A.

10.1 Calculate, with reasons, the length of DC. (3)
10.2 E is a point on BC such that BE : EC =3 : 1. EF is parallel to BD with
F on DC.
it e M| Calculate, with reasons, the length of CF. (3)
10.2.2 Prove that ABAC ||| AFEC. (3)
10.2.3 Calculate the length of AC. (4)
10.2.4 Write down, giving reasons, the radius of the circle passing through points
A, B and C. (2)

[17]
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QUESTION 11

11.1 Complete the following statement:

If the sides of two triangles are in the same proportion, then the triangles are ... (1)
LI:2 In the diagram below, K, M and N respectively are points on sides PQ, PR and

QR of APQR. KP =15 PM=2; KM=25; MN=1; MR = 1,25 and

NR =0,75.

11.2.1 Prove that AKPM || | ARNM. (3)
11.2:2 Determine the length of NQ. (6)
[10]
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QUESTION/VRAAG 8
8.1.1 twice or double /twee keer of dubbel v R
(1)
8.1.2 L:)l =2A [ £ at centre = 2x ./ at cire/midpts = =2 Xomtreks ] V'S
L:)l =2C [£ at centre = 2x 2 at circ/midpts = =2 Xomtreks =]
L:)l +‘ii!2 =360° [£s 1n a rev/Ze in omw of om 'n pt] v S
2A +2C = 360° VS
A+ C=180° 3)
OR/OF
Let/Gestel L:)l =2x
A=x [£ at centre = 2x /£ at cire/midpts = =2 Xomtreks ] V'S
Lf)z =360°—2x [£s 1 a rev/Ze in omw of om 'n pi] j g
C=180°—x [Z atcentre = 2% at circ/midpts = =2 %omtreks =]
~A+C=180° (3)
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8.2
8.2 A= (ﬁjg [ext £ of cyclic quad/buites v kdvh] v SvR
E= 180°—-C, [opp £s of eyclic quad/tosZe v kdvh] vSYR
. E=180°-A
EF ||AB [co-interior £s 180°/ko-binnese 180°] VR
5
OR/OF )
B= f)l [ext £ of eyelic quad/buites v kdvh] v Sv R
F=180°— f'.'ll [opp £s of cyclic quad/tosZe v kdvh]
. - v Sv R
.. F=180°-B
. EF ||AB [co-interior £s 180°/ko-binneLe 180°] VR
(5)
[®]
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9.1 ﬁg =C [corresp Zs/ooreenk Ze . CA| |KT] v S vR
= }13 [tan-chord th/raaki-koordst] v 5 v R
9.2 K,=x=A, [proved/bewys in 9.1] 'S
- AKBT iscycquad  [line (BT) subtends equal £s/ YR
lyn (BT) onderspan gelyke Ze] (2)
OR/OF
[converse /s in same segment/
omgek e in dies segment]
9.3 ﬁ3 =C [proven in 9.1]
= ]éz [tan-chord th/raaki-koordst] v S vR
= fig [£5 1n the same segm/ e in dies segm] vV SY R
-. TK bisects/halveer AKB
(4)
OR/OF
ﬁz = f’:g [£5 1n the same seg/ Ze in dies segm] V5 vR
= 1513 [tans from same pt; s opp equal sides/ | v g v R
rkle v dies pt; Ze to gelyke sye]
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=K 3 [proven in 9.1]
~. TK bisects/halveer AKB

(4)

94

A=K, =x
- TA tangent

[proven/bewys]
[converse tan chord theorem OR
Z between line and chord

omgekeerde raakl-kdst OF = tussen lyn
en koord]

V'S
v R
(2)

o
L

BSA = BKA=2x [A.S.K & B concyclic/konsiklies]

ATB =180°—2x [A.T.B & K concyclic/konsiklies]

o points A. S. B and T are also concyelic/punte A, S, Ben T is
ook konsiklies [opp £s of quad = 180°/tos e van

vierhoek=180°]
OR/OF

A. S K and B are concyclic. A. K. B and T are coneyelic.
oo A.S.Band T are coneyelic.

OR/OF

The circle passing through points A. K and B contains the point S
on the circumference (A. .S. K and B concyclic)./Die sirkel deur
punt A, K en B bevat die punt S op die omtrek (4, S, K en B

konsiklies).

The circle passing through A. K and B contains the point T on the
circumference (proven in 9.2)./Die sirkel deur punt A, K en B

bevat die punt T op die omtrek (bewys in 9.2).
o points A. S. B and T are also concyclic/punte A, S, Ben T is
konsiklies

v S (both/beide
statements
bewerings)

v R

(2)

v 'S
v 'S

(2)

v' S

v' S

(2)
[14]
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10.1 BDC = 90° ) [£ 1n semi circle/~ in halfsirkel] V'S o _
DCl=17"-¢? [Th ofistelling v Pythagoras] v using/gebruik
=225 Pyth korrek/
correctly
- DC=15 v' answ/antw
(3)
10.2.1 CF CE : : :
—_— = line | | one side of A/lyn | | een sy van A .
D CB [ || Y V ] v S/R
CF 1 OR/OF ACEF | || ACBD |
ST T v" subst correctly/
15 4 korrek
~. CF=3,75 orre
v’ answ/antw
(3)
10.2.2 | BDC =90° [£ in semi circle/~ in halfsirkel]
EFC = BDC [corresp Zs/ooreenk Ze; EF| |BD] v SR
ABC =90° [tan | diameter/raak] | middellyn] v SV R
In ABAC and/en A FEC:
ABC =EFC [proven/bewys]
c=C [common/gemeen] V'S
. ABAC || |AFEC [£/2/] VR
(5)
OR/OF
BDC =90° [£ 1 semi cirele/ < in halfsirkel]
EFC = BDC [corresp Zs/ooreenk Ze: EF| |BD] v SR
ABC =90° [tan | diameter/raak] | middellyn] v SY R
In ABAC and/en A FEC:
ABC = EFC [proven/bewys]
C=C [common/gemeen] v 'S '
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BAC = FEC [£ sum in A/Z som van A v'S
.. ABAC ||| A FEC (5)
EC = 1 %17 =4.25 v length of/lengte v
; EC
AC_BC [ABAC || | A FEC] |
EC FC v' S
AC 17
425 3.75 v subst correctly
4 korrek
SJAC=1927 or -::1;"'19—‘3 v answ/antw
= (4)
OR/OF
CF BC
cos C= CE _ AC v’ v’ correct ratios
375 17 ’ korrekte verh's
g ?_ =— v subst correctly.
425 AC korrek
- AC =19.27 orlof 19 Y answianow
15 (4)
OR/OF
1 1 v S OR Pyth th
ﬂB{;A | | | ADBC v’ correct ratio
CB =CD . AC
¥
BC™
AC=——
DC
172 v subst
15
=19.27 or OfISri v’ answ/antw "
- [‘.-
OR/OF
C=ABD [tan-chord theorem/rkl-kdstelling] v S
AD .
—— =tanABD .
8 v' correct ratio
= tanC
_5 v subst
15
64
AD= 2=
15
4 v answ/antw
. ~= 1T A - )
S AC=19.27 malelS )
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10.2.4

AC 1s diameter of the circle passing through A. B and C

[chord subtends 90° OR converse £ in semi circle ]

AC is middellyn van die sirkel wat deur die punte A, B en C gaan
[koord onderspan 90° OF omgek = in halfsirkel ]

.1 . 19 1
c.radis = ?XIQ.E; =9.63 orlof QE o1 DfTA{:

v 5/R

v'oansw/anmw

(2)
[17]
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11.1 equiangular or similar/gelykhoekig of gelvinvormig V' answ/antw
(1)
I121[KP _ 15 _, PM_2_, KM _25 . S
RN 0,75 N 1 RM 1.25
all 3 statements
KPP PM KM

- AKPM | | | ARNM [Sides of A in prop/sye v A eweredig]

OR/OF

RN 075 1 NM _ 1 RM 125 1
KP 15 2°PM 2 KM 25 2
. RN _NM RM

"KP PM KM

. AKPM | | | ARNM [Sides of A in prop/sye v A eweredig]

OR/OF
In AMNE.
1.25°=12+0.75"=1.5625
. MNR =90° [converse Pyth theorem]|
In APKM:
2.5°=152+21=6.25
. P=00° [converse Pyth theorem]
- 5 - 75
cos PKM = 1,5 =i and cos R=D"" =i
2.5 5 1.25 5
. PKM =R
In AKPM and ARNM
PKM =R [proved]
P = MNR [proved]

- AKPM| | [ARNM [~:2:/ OR 3" /]

al 3 bewerings

(3)

Y

all 3 statements
al 3 bewerings

(3)

v P = MNR

vPKM=R

v[Z:Z:2 OR 3% /]
(3)
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11.2.2

PKM =R

. P1s common gemeen

[AKPM | | | ARNM]

- ARPQ || | AKPM [£2/]
RP _RQ [ARPQ || | AKPM]
KP KM
325 RQ
15 25
5%3.25 5
LRO= 2 s or52
15 12
:

S NQ=542-0.75=4.67 or 4§

OR/OF

RNM =P

F:'.. i‘S- CO1MIMon gemee?n
-, ARNM | | | ARPQ
RP _RQ

RN RM

[AKPM | | | ARNM]

[£££]
[ARNM | || ARPQ]

OR/OF
In AMNE.:
1.25°=17+0.75" = 1.5625
.. MNR = 90°
In APEM:
252=157+2"=6.25
. P=90°
In AMNR. and AQPR.
2R 1s common

MNR = P = 90°

-, AMNR | || AQPR [££/]
RP RQ

RN RM

3, RQ

C 075 1.25

[converse Pyth theorem]

[converse Pyth theorem]

[ARNM | || ARPQ]

[
h

4

S NQ=542-0.75=4.67 or 4§

v S

v ARPQ|||AKPM
v 5

¥v" subst correctly

korrek

¥ NQ = answ/antw

(6)
v 5
v ARNM | | | ARPQ
v 5

v" subst correetly

korrek

¥ NQ = answ/antw

(6)

v S

v" AMNR
V'S

| AQPR

v" subst correctly

korrek

¥ NQ = answ/antw

(6)
[10]
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February 2016
Give reasons for ALL statements in QUESTIONS 8, 9 and 10.
QUESTION 8
8.1 In the diagram below, tangent KT to the cifcle at K is parallel to the chord NM.
NT cuts the circle at L. AKML isdrawn. M, =40° and MKT = 84°
Determine, giving reasons, the size of:
8.1.1 R, (2)
812 N, (3)
8.1.3 T (®))
814 L, (2)
8.15 L (1)
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8.2

Compiled by Navan Mudali
In the diagram below, AB and DC are chords of a circle. E is a point on AB such
that BCDE is a parallelogram. DEB =108° and DAE = 2x + 40°.

Calculate, giving reasons, the value of x. (3)
[15]
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In the diagram below, EO bisects side AC of AACE. EDO is produced to B such that
BO=0D. AD and CD produced meet EC and EA at G and F respectively.

9.1

03

9.4

Give a reason why ABCD is a parallelogram. (1)
A . . . ED
Write down. with reasons, TWO ratios each equal to DB’ (4)
Prove that A, = I:'z. (5)
It is further given that ABCD is a rhombus. Prove that ACGF is a cyclic
quadrilateral. (3)
(13]
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QUESTION 10

10.1 In the diagram below, AABC and APQR are given with A =P, B=Q and C =R.

P
Q R
DE is drawn such that AD =PQ and AE = PR.
10.1.1 Prove that AADE = APQR. (2)
10.1.2 Prove that DE | | BC. (3)
1D 5 Hence, prove that AB = g5 . (2)
PQ PR
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10.2 In the diagram below, VR is a diameter of a circle with centre O. S is any point on
the circumference. P is the midpoint of RS. The circle with RS as diameter cuts
VR at T. ST, OP and SV are drawn.

10.2.1 Why is OP L PS? (1)
10.2.2 Prove that AROP ||| ARVS. 4)
10.2.3 Prove that ARVS ||| ARST. (3)
10.2.4 Prove that ST>=VT . TR. (6)
[21]
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8.1

Compiled by Navan Mudali

84

T
8.11 fil = hIz =40° [tan chord theorem/raaki-kdst) Vg VR
(2)
8.1.2 N, =K, [£s mn the same seg/ e in dies segm] | v'S v R
K,= 84° — 40° = 44°
o N, =44° s
(3)
8.1.3 T =N,=44° [altiverw Zsle: KT | | NM] vS v R
(2)
8.14 | L =K,+T [ext £ of Albuite v A] VR
= 40° + 44°
=g84° ’s
(2)
8.1.5 In AKTM:
44° + 84° + 40° + I:l = 180° [£s sum in A/Ze som in A]
L L =12° s
(1)
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8.2
8.2 C =108° [opp<s of |m/tos Ze v ||m] v's YR
2x+40°+108°=180° [opp<s of cyc quad/tos<e v kdvh] | vig ¥R
2x=32°
x=16° v answ/antw
(5)
OR/OF
C=180°—(2x+ 40°) [opp£s of cyc quad/tos <e v kdvh] s YR
180° — (2x + 40°) = 108° [opp<s of |m/tos Ze v ||m] s YR
2x=32°
x=16° v answ/antw
(5)
[15]
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9.1 ABCDi1sa|m [diags of quad bisect each other v R
hoekl v vh halveer mekaar] (1)
0.2
ED_IE [Prop Th/Eweredigh st; DF || BA] YSYR
DB AF
ED_GE [Prop Th/Eweredigh st. DG || BC] YSYR
DB CG (4)
9.3 j v
TE_GE [proved/ bewys] S
AF CG
SAC || FG [line divides two sides of A 1n prop v S YR
lyn verdeel 2 sye van A eweredig) vS
C, = ]":1 [alt/verw Zs/e; AC || FG] S
1511 = (E.’l [alt/verw Zs/e; AB || CD] (5)
idA"Ll = i::
9.4 A, =A, [diags of thombus/heekl v ruit] 'S
Azzizz [1511:1:—2] V'S
. ACGF = cyc quad/kdvh [Zs in the same seg = v R
Ze in dies segm =] (3)
OR/OF
C,=A, [£s opp equal sides of rhombus v
Ze to gelyke sye v ruit)
A, =G, [alt'verw-s/e: AC | | FG]
T A v 5
» =G,
-. ACGF 1s a cyc quad'kdvh [ Zs in the same seg =
Ze in dies segm =] VR
(3)
[13]
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QUESTION/FRAAG 10

10.1 X
Q R
10.1.1 | In AADE and/en APQR.
AD=PQ [construction/konstr] vallal 3 S's/e
A=P [given/gegee]
AE =PR [construction/konstr]
~AADE = APQR [S£S] v'reason/rede
_ @
10.1.2 ADE=0Q [As = .. corres/ooreenk Zs/e =] v ADE=Q
But B=Q [given/gegee]
. FLf)E:E ‘/ﬁ-‘%]f)E:Eﬂa
- DE||BC [corres/ooreenk Zs/e =] v'reason/rede
(€)
10.1.3 AB AC
AD AE [Prop Th/Eweredigh st: DE | | BC] | vS/R
But/Maar AD = PQ and/en AE = PR [construction/konstr] V'S
AB _AC
PQ PR (2)
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10.2
10.2.1 line from centre to midpt of chord/lyn van midpt na midpt van v answ/antw
koord (1)
10.2.2 OP || VS [Midpt Theorem/Midpt-stelling] v'S v R
In AROP and/en ARVS:
R=R [common/gemeen] 'S
0,=V [corresp/ooreenk Zs/e; OP || VS] V'S & L1424
_ i OR/OF
~AROP ||| ARVS [£.2£.2] 3 angles/hoeke
4)
OR/OF
In AROP and/en ARVS:
f’z = VSR [corresponding s/ ooreenkomstige /']
A . vS v R
R=R [common/gemeen] /S
~AROP ||| ARVS  [£.2./] Vo g Lilis
OR/OF
3 angles/hoeke
4
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10.2.3 In ARVS and/en ARST:
VSR =STR =90° [£ i semi-cirele/ £ in halfsirkel] v'S v R
R is common gemeen Vg & L2
V=TSR OR/OF
. ARVS | || ARST (/. /] 3 angles/hoeke
3)
10.2.4 In ARTS and/en ASTV:

RTS = VTS = 00°

[£ s on straight line/ Ze op rt [yn]

v ARTS & ASTV
v'S

R =90° - TSR /s
S8y /'S (with
TSR =V gL
. . justification/met
~ARTS ||| ASTV [£.2.2] motivering)
LI ) v ARTS ASTV
ST VI A |
- ST!=VT.TR v'ratio/verh
(6)
[21]
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November 2016

Give reasons for ALL statements and calculations in QUESTIONS §, 9 and 10.

QUESTION 8

8.1 In the diagram below PQRT 1s a cyclic quadrilateral having RT || QP. The tangent
at P meets RT produced at S. QP =QT and PTS = 70°.

S
3
1
2
R Q

8.1.1 Give a reason why f’g =T70°. (1)
8.1.2 Calculate. with reasons. the size of:

(@) Q (3)

(b) B (2)
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A B and C are points on the circle having centre O. S and T are points on AC
and AB respectively such that OS L AC and OT L AB. AB =40 and AC =48.

8.2.1 Calculate AT. (1)
822 If OS= EDT. calculate the radins OA of the circle. (5)
[12]
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ABC 1s a tangent to the circle BFE at B. From C a straight line is drawn parallel to BF to

meet FE produced at D. EC and BD are drawn. ]::'1 =ﬁ2 =x and (i‘l = y.

9.1

9.3

94

Give a reason why EACH of the following i1s TRUE:
9.1.1 B, =x

9.1.2 BCD = B,

Prove that BCDE 15 a cyelic quadrilateral.

Which TWO other angles are each equal to x?

Prove that :érz = 'lf“l.
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QUESTION 10

10.1

In the diagram APQR 1s drawn. S and T are points on sides
respectively such that ST || QR.

P
S » T
Q > R
Prove the theorem which states that E = E .
SQ TR
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PQ and PR

(6)
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10.2 In the diagram HLKF 1s a cyclic quadrilateral. The chords HL and FK are produced

to meet at M. The line through F parallel to KL meets MH produced at G.
MK =x, KF= 2x. ML=y and LH=HG.

H
; 2
K 3
2
2
~
F

10.2.1 Give a reason why GFM = LKM . (1)
10.2.2 Prove that:
(a) GH=y (3)
(b) AMFH | || AMGF (5)
© GF _3x
FH 2y (2)
3
10.2.3 Show that Y_ 2
x V2 3)

[20]
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8.1
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811 Alternate angles / verwiss hoeke, PQ || SR v R
(1)
8.1.2(2) 'ln"2 =70° [£s opp = sides/ <& teenoor = sye] V'S VR
-~ Q, =180°—2(70°) [Zs/e A =180°]
= 40° v answer
ﬂ )
8.12(0) | p =40° [tangent chord th/raaki-koordst] v'S YR @
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8.2
821 AT=20 [line from centre | to chord/lyn vanaf midpt L koord] V'S
1)
822 AO* =087 + AS? [Pyth : AAOS]
OT? + AT? =08 + AS’ [Pyth: AAOT] v equating
But AS =24 [line from centre | to chord/lyn vanaf midpt L koord) v AS=24
: 12
OT? +400 = (LOT} +576 ¥ substitution
15 -
' 0S=—0T
T
176 = 7% o2 15
225
oT? =225 v OT
0T =15
v radi
- A0 =+225+400 e -
=25
OR/OF
Let OS = 7, then OT = 15
In AAOT:
A0? =207 +157 Y testing in
AAOT
= 625
AO =25 v'¥ testing in
In AAOS: AAOS
AO? =247 4+ 72
=625
AO =25 v conclusion .
. OA=25
OR/OF
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AOQ* =08 + AS® [Pyth : AAOS] ¥ equating
OT” + AT* =08” + AS? [Pyth: AAOT]
Let OT = 15x. Then OS = T7x v AS =24
But AS=24 [lne from centre L to chord/lyn vanaf midpt L koord] v substitution
(15x)% +400=(7x)? + 576
225x7 + 400 = 49x% + 576
176x2 =176 v x=1
) .—Tf —! v radius
A0 =4/225+400 5)
=25
v AS =24
OR/OF
AS=24 [line from centre | to chord/lyn vanaf midpt . koord]
A0? =0s? + A2 [Pyth: AAOS] v substitution
fr 2 0s= —OT
=['—OTJ +AS” 15
\15 v" equating
v subst Pyth
49 _
AO? = — (A0? —20%) + 24”7 [Pyth: AAOT]
176 , 52 _ 4400
225 9
2 v radius
AO” =625 (5)
AO =25 [12]

Study copy distributed by EduResource ZA | eduresourcza.com

Page 162 of 166


https://eduresourcza.com

QUESTION/VRAAG 9

Compiled by Navan Mudali

911 tangent chord theorem/raaklyn-koordstelling v R
¢Y)
912 corresponding/ooreenkomstige /sle; FB || DC v R
1
9.2 E; =BCD 'S
. BCDE =cyclic quad [converse ext £ cyc quad/omgek: buite <kdvh] v R
2
9.3 f)2 - ]:':2 [£5 1n the same segment/Ze in dies segment] v'S
D, =FBD [alt Zs. BF |[CD/verwiss Ze,BF||CD] V'S
(2
24 ]én3 =y OR :ég =C 7 [£s m the same segment/~e in dies segment] V'S
: L v
B,—x—y OR B3+B,=x [from93and94] JS
. 5
C,=x-y [from 9.2 and 9.3] (3)
~B, =C
OR/OF / identifvine A-
In ABFE and ABEC dentifying A’s
- - ( S
E;=E; [=x]
. V'S
F=B3+By [tan - chord theorem ]
. ABFE//[ACBE [Z£.Z,Z]
- . (3)
B, =C; [9]
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10.1
10.1 . - S
Constr:Join Sto R and T to Q and draw h; from S | PT and h, v constr/konstruksie
trom T L PS/ Verbind SR enTQ en trek hyvan S L PTen h,
van T 1 PS]
Proof :
1
- ea APST
area APST 5 1o%M  pg | y TS
== =— equal altitudes area AQST
area AQST 1 _ SQ
—CJQ 4 hﬂ 1
2 B —PSxh,
1 e
area APST EPT xhy _PT equal altitudes %SQ % By
arca ASTR 1. b, TR , arcaAPST _ PT
- —
- _ area ASTR. TR
area APST =area APST [common]
But area AQST =area ASTR. [same base. height: ST | QR]
area APST  area APST
" — = - v 8§ v R
area AQST  area ASTR
B _PT ‘s
SQ TR

(6)
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10.2.1 Corresponding/Qoreenkomstige Zsle; GF || LK v R
(1)
1022(a) | GL FK GL 2 .
e - — = rop theorem/eweredighst; GF || LK
SVaEY, [prop g |LK] vS ¥R
2GH 2 =
_ [LH =HG] v GL =2GH
y X
3
LGH=y ©
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10.2.2(b) KI = GFM [corresponding/ooreenkomst £ s; GF || LK]
LKM or K, = MHF [ext £ cyclic quad/buite £ koordevh] YSYR
. - v g
MEF = GEM S
In AMFH and AMGEF: S
M=M [common/gemeen] '
MHF = GFM [proven/bewys]
. AMFH | | | AMGF [£22] ¥R
OR/OR )
K; = GFM [corresponding/eoreenkomst £ s. GF || LK]
LKM or K; = MHF [ext £ eyelic quad/buite Lkoordevh] SSYR
MHF - GFM vs
In AMFH and AMGF: '
M=M [common/gemeen] VS
MHF = GFM [proven/bewys]
E =G [/s of A= 180°] V'S .
- AMFH ||| AMGF )
10.2.2(c) GF MF
= As
FH MH L] Vs YR
_ 3x
2y )
10.2.3 MF MG v 8
— = [l As]
MH MF P
3y 3v substitution
X2y [from 10.2.2(c)]
2y 3x
y: 0 3 ( e
— =—=— simplificatio
x> 6 2 n
v B
x V2 3)
[20]
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