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INSTRUCTIONS AND INFORMATION

Read the following instructions and information carefully before answering the questions.
1. This question paper consists of 6 questions.

2 Answer ALL the questions in the SPECIAL ANSWER BOOK provided.

3 Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining your answers.

4. Answers only will NOT necessarily be awarded full marks.

5. You may use an approved scientific calculator (non-programmable and non-graphical),
unless stated otherwise.

6.  Ifnecessary, round off answers to TWO decimal places, unless stated otherwise.
7. Diagrams are NOT necessarily drawn to scale.

8. Write neatly and legibly.
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QUESTION 1

1.1 In the diagram below, AABCis drawn with A(3;1), B(-3; -2)and C(-7 ; 6).

CA is produced to intersect the x-axis at K. o and f are the angles of inclination of BC

and CK respectively.
!
C(-7;6) d
(3:1)
a 0 B -
\/ i K\'
B(-3; -2)

1.1.1  Calculate the gradient of AC.

1.1.2  Calculate the coordinates of M, the midpoint of AC.
1.1.3  Calculate the coordinates of K.

1.1.4  Show that AB L BC.

1.1.5 Calculate the area of AABC. Leave your answer in simplest surd form.

1.1.6  Determine the equation of a line drawn parallel to AB and passing through C.

1.1.7  Calculate the size of BCA, correct to the nearest degree.

1.1.8  Calculate the coordinate of D if ABCD, in that order, is a parallelogram

1.2 Three straight lines PQ, ST and x+3 =0 intersect each other at one point.
. .1 1
The equation of PQ is %ky+%x+l=0 and the equation of ST is 5y+§x—1=0.
Calculate the value of kif k#0.
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QUESTION 2
2.1 If sin17°=m, WITHOUT using a calculator, express the following in terms of m:
2. 1. l tan1 7° (2)

212 sin(-107°) 3)

22 In the diagram below, R(-1; y/3) is a point on the Cartesian plane.
V is a point such that OV =20. P and T are points on the negative and positive
x-axis respectively. ROV =90° and POV = B-

221 Calculate the size of B, WITHOUT using a calculator. (3)
239 Show, WITHOUT using a calculator, th i
A , that the coo
e 4 rdinates of V are
A3)
(11]
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QUESTION 3

3.1 Simplify the following to a single trigonometric ratio:

tan(180° - x).cos" (180°+) ©)
 cos(x+90°).sin(x~360°)

3.2 Simplify the following expression fully WITHOUT the use of a calculator:

c0s(—225°).sin135°+sin330° )
tan 45°
3.3 Prove the following identity:
1 cosf _ tan 0
cosf 1+sinf C))
3.4 Determine the general solution to sin (x—30°) =08 2X. (5)
[20]
QUESTION 4 . £
4.1 Inthe diagram below, O is the centre of the circle and ABCD is a cyclic
quadrilateral. y
A
D
B
Use the diagram in the AN SWER BOOK to prove the theorem that states that the
thatis A+C=180°. )

opposite angles of a cyclic quadrilateral are supplementary,
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rs of the circle with centre O. PSis

; jamet p :
42 In the diagram below, LS and PR are diamete L bisects PLN.RS intersects LN

produced to T. N is a point on the circle such that S o)
at M. K is a point on the circle. PK, KL and SN are jol

ned and él =48°.

Calculate, with reasons, the size of:

@it R
422 §, &
423 K "
424 R N
425 0, "
[17]
Copyright reserved

Please Tumn Over



eslonded from Stanmorgphysics.com

PSA - Grade 11

June 2026

QUESTION §

d ,
In the diagram bel?w, O is the centre of the circle and CE and DE are tangents to the circle
at C and D respectively. OE bisects CD in M. Let O, = 2x

. 1 — .

A

5.1 / Giveareason why DE=CE. (1)
52 Write, with reasons, THREE angles each equal to x. 4)
53  Provethat O, =90°-x. (¢)
54 Prove that EC is a tangent to the circle passing through M, C and O. (3)
55 Prove that DOCE is a cyclic quadrilateral. [(133)]
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QUESTION 6

In the diagram below, O is the centre of the larger circle ACEF. CO is the diameter of the
smaller circle CGO. BC is a tangent to both circles at C. AB L BC. Let BCA=x.

6.1  Prove that CA bisects BAO. @)
6.2 Prove that GOA = CEF. )
191
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NOTE:

e Consistent accuracy applies in ALL aspects of the Marking Guidelines. Stop marking at the
second calculation error.
e Assuming answers/values in order to solve a problem is NOT acceptable.

LET WEL:

o Jolgehoue akkuraatheid word in ALLE aspekte van die Nasienriglyne toegepas. Hou op
nasien by die tweede berekeningsfout.
e Aanvaar van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY ¢ MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason)

'n Punt vir 'n Korrekte bewering
('n Punt vir 'n bewering is onafhanklik van die rede)

A mark for the correct reason
(A reason mark may only be awarded if the statement is correct)

'n Punt vir 'n Korrekte rede b
('n Punt word slegs vir die rede toegeken as dic bewering korrek is)

Award a mark if statement AND reason are both correct

S/R
Ken 'n punt toe as die bewering EN rede beide korrek is
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QUESTION 1
v A substitution
v'CA answer
(2)
v'CA substitution
Answer only: full marks v'CA answer @)
1.1.3 | Equation of AC:
y—y1=m(x—xl) OR y=mx+c
y—6=—%(x+?) OR l=—%(3)+c v'A substitution of m,. and C(-7 ; 6)
or A(3;1
y—6=—lx—z OR c=— ( )
2 2
y=—%x+5 OR y=——x+5 . -{@&EquationofAC
1 5 h
at K: —5x+5=0 V/CA let y=10
—x+5=0 g
B ) Y'CA x-value (CA if x>0)
K(5:0) (4)
OR OR
ki —% [collinear points .. = gradients] vCA y=0
x —_—
x—3 2 . .
1r_322 /CA mAK=mAC
x=5
K(5:0) v' CA x-value (CA if x>0)
(4)
3 1 , 3 g
1.1.4 mAB_g=5 \/A ”‘!"\B:E:E
8 8
nIBC——Z:—Z ’/A ?nBC :—12—2
1
My X My = Ex—2
—_1 v'A product of gradients = -1
AB L BC 3)
Copyright Reserved Please Turn Over
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Lla v'A substitution into distance formula
v'A length of AB
v'A length of BC
RGP — lx3\{§ x 45 v'CA subst. of AB & BC into area form.
=30 square units v'CA answer
(%)
1.1.6 m =% and C(—7 : 6) [” lines .= gradients] v'CA new m = Wi
y—6=—(x+7) OR 6= %(—7) +c v'CA subst. of C(~7 ; 6) into eqn. of line
y—6=lx+3 OR c—%
y:lx E OR y:lx B v'CA answer
2 2 3
3)
1
1.1.7 | tan fp=——
p 2
,6—180—tan-'(lJ
2
B =153,43°
tanag =-2
a=180—tan™'(2)
a=116,57° vCA a=116,57°
BCA=f-a
=153,43°-116,57°
=36,86°
=37° [correct to the nearest degree] v'CA answer
(4)
1.1.8 | D(-1;9) v'A x-value v'A y-value
2)
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VA x=-3

v'CA substitution of x=-3

v'CA y-value

v'CA substitution of y =4

v'CA answer

)
[30]
QUESTION 2
2.1.1
v'A third side
v'CA answer
2
2.1.2 v'A —sin107°
v'CA reduction
(CA is on the negative)
v'CA answer
3
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2.2.1 | tanTOR = —3 VA tanTOR = —3
TOR =180°—tan™' (+/3)
TOR =120° v A TOR =120°
..ROP = 60°
8 =90°-60°
B =30° v'A answer
3)
A X : A y ; :
2.2:2 cos(reﬂex TOV) =— and sin (reﬂex TOV) = v'A correct trig ratios
20 20
c0s210°= = and sin210° =2 v'A substitution
20 20
x=20x —g and y=20x —% v'A special angle values
x=-10\3 and y=-10
V(=103 ; -10) 3)
OR OR
Mog =3
|
Wy o
oV x/:’:
. 1
. Equation of OV: y = & X v A equation of OV
1
LNV % —%
[ 5]
(x -0)2 + [%x—{)} =0V’ v’ A substitution
2 I 2 2
Yotz =20
3
ﬁJt:2 =400
3
x* =300
x=%300 v'A simplification
x=—-10\3
1
y= ﬁ(“oﬁ )
=-—10
= V(-1043;-10 )
3)
[11]
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QUESTION 3
31 | tan(180°~x ).cos® (180°+x) —tan x.(—cosx)’ i tan(180°— xhupy tagey
5 — ) . 2
cos(x+90“).sin(x—360°) (—sinx).(+sir1x) vA CUS"(180°+x)=(.—Cﬂsx)
v'A cos(x+90°) =—sinx
_sinx cos’x v A sin(x—360°) =sinx
__cosx 1 __sinx
—sin’ x Al tMx:ccas.vc
_ sinx.cosx
sin® x
_ cosx
sin x
1
= v'CA answer
tan x (6)
4 5 cos(—225°).sin135°+sin 330° _ €0s225°.sin135°+sin 330°
tan 45° tan 45° AV cos(—225°) =—cos45°
_ —c0845°.5in45°+(=sin30°) | Ay in135° = sin45°
tan45° AV sin330°=—sin30°
wﬁﬂ—i AV substitution of special angle
2 12 2 values
] . v'CA answer (5)
adll e 1 cos@ o
' cosf) 1+sin@
_l+sin 0—cos’ 0 v'A numerator
cosd(1+sinf) v ALCD
- sin’ @ +sin @ v A l-cos’@=sin’6
cos@(1+sind)
¢ sin®(1+sin ) v'A factorisation of
cosO(1+sin0) numerator
=tan @
=RHS “4)
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3.4 sin(x—30°)=cos 2x
i —_ = v A
sm(x—30 )= sm(90 —2x)
cos2x = sin(90°ﬂ2x)
x—=30°=90—-2x+£k.360° or x—30°=180°— (900 — Zx) + k.360°
‘/ :
3x=120°4£360° or  —x=120°+k.360° /A Bt Guadiaie
R i - R & CA value for x
x=40°+£k.120%k e Z or x=-120°+£k.360%kec Z v CA value for x
vCA k.120°% ke Z
OR (3)
sin(x—30°) =cos2x OR
cos [90°—(x—30°)] =cos2x
v A sin(x—30°)
cos(120°—x) = cos 2x
= COS [900—(x~—30°)}
120 —x=2x+k.360° or 120—x=360°-2x+k.360°
—3x=—120°+k360° or x=240°+k360%kcZ Y'A both quadrants
x= 400_'_"(. 1200; ke? ‘/CA value fOI‘I
v'CA value for x
vCA k.120%keZ
(5)
[20]
QUESTION 4
4.1

RTP: A +C =180°
Construction: Draw OB and OD or Join O to B and O to D
Proof: (31 =2A
and O, =2C
but O,+0, =360°
. 2A+2C =360°
~A+C=180°

[¢s around a point]

[£ @ centre = 2X£ (@ circum.]

[£ @ centre = 2x£ (@ circum.]

v'construction

v'S/R
v S/R

v'S/IR
v'S

)
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42.1 | Ly+L,=§ =48° [Exterior £ of a cyclic quad.] v SvR
L,=24° v answer
3)
499 LPS =90° [angle in the semi-circle] v'SvR
S, =90°-24° [sum of angles of A ]
= 66° v’ answer
3)
423 K =180°— §4 [opposite £s of a cyclic quad.] vR
=180°-66°
=114° v’ answer
(2)
424 | R= ]:2 =240 [£s in same segment] vYS vR
(2)
425 | 0;=2S, =2(66°) [£ @ centre = 2x£ (@ circumf.] vR
=1322 v’ answer
OR OR (2
O, =180°-48° VR
=132° [sum of angles ina A ] v answer
' (2)
: [17]
QUESTION 5
5.1 Two tangents drawn from the same point. _} 4 v answer
: (1)
52 | A :%(2;;) [£ @ centre = 2x£ (@ circum.] vSvR
=¥
D =A==y [¢s in the same segment] OR v'S/R
: [£ @ centre = 2x£ @ circum.]
(’\33 = I'f)1 = [£s opposite = sides] OR v'S/R
[exterior £ of A] 4)
53 M, =90° [line from centre to midpoint of chord] | v'S vR
C,=x [proved in 5.2]
0,=90°-x [sumof Zsina A]
(2)
5.4 0, =90°-x [proved in 5.3]
OCE =90° [rad L tan] v'S/R
C,=x [proved in 5.1]
~C,=0,=90"—x V'S
- EC is a tangent [converse tan chord theorem] v R
3)
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5.5 M3 =90° [line from centre to midpoint of chord] | v'S/R
C =90°—x [proved in 5.4]
S MEC=x
but f)] = X [proved in 5.2] V'S
lf)l =MEC=x
.. DOCE is a cyclic quadrilateral [converse s in the same segment] vR
3)
OR OR
ODE =90° [rad L tan] v'S/R
ODE + OCE =180° VS
. DOCE is a cyclic quadrilateral [converse opposite £s of a cyclic quad] | vR
3)
[13]
QUESTION 6
6.1 A, =90°—x [sum of Zs of a A | v'S/R
ACF =90° [« in the semi-circle] v'S/R
C =F=x heore vS/R
S A, =90°—x a.
A=A g V'S
.. CA bisects BAO (4)
6.2 | CEF=180°- Az [opposite £s of a cyclic quad.] v'S/R
=180°—(90°—x)
=180°-90°+x
=90°+x v'size of CEF
6] = 2?7, =2x [£ @ centre = 2x£ (@ circum. ] v'S/R
(53 = E =X [£s opposite = sides/radii] v'S/R
Gi =90° [ in the semi-circle]
()2 =90°-x [sum of zs ofa A]
GOA=0,+0,
=2x+90°—x
90°A+x v'size of GOA
. CEF = GOA
()
R
0 OR

Copyright Reserved

Please Turn Over




Mathedowrrloaded from Sta nmor'el&h sics.com June 2026
GRADE 11
Marking Guideline
CEpis-A, ite 25 of a cyclic quad VSR
te £ !
—180°—(90°—x) [opposite £s of a cyclic quad.]
=180°-90°+x
=90°+x ' )
v'size of CEF
G, =90°
G, =90° [£ in the semi-circle] :: :ii
AT [adj. £s on a straight line]
C] = P‘I =X '
~ GOA =90°+ x [proved in 6.1] S
5 : lor £ size 0
- CEF=GOA [exterior £ of A]
)
91
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