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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

l.

2.

This question paper consists of 11 questions.
Answer ALL the questions in the SPECIAL ANSWER BOOK provided.

Clearly show ALL calculations, diagrams, graphs, etc. which you have used in
determining your answers.

Answers only will NOT necessarily be awarded full marks.

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

If necessary, mdaﬂ?aumr% to TWO decimal places, unless stated otherwise.

Diagrams are NOT necessarily drawn to scale.
An information Qhe‘ﬁ%&%ﬁ formulae is included at the end of this question paper.

Write neatly and legibly.

Copyright reserved Please turn over



vaBownloaded from Stanmorephysics.com NC/June 2025

QUESTION 1

The number of WhatsApp messages sent by 11 learners on a particular day, are as follows:

| 14 25 31 36 37 41 51 52 55 79 112 |

1.1 Calculate the mean number of messages sent. (2)

1.2 Calculate the standard deviation. (1)
1.3 Determine the number of learners who sent the messages that are within one

standard deviation of the mean. (3)

1.4 Calculate the interquartile range. 3)

1.5 Identify an outlier . (1)

: [10]
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QUESTION 2

A traffic department set up a camera to
The findings are shown in the

elling into the town.

2:1 How many car e ed by the camera? (1)
2.2 Complete the cumulative frequency column in the ANSWER BOOK. (2)
23 Draw the cumulati e (ogive) in the ANSWER BOOK. (3)
24 Use the ogive t I interquartile range. 3)
20 If the speed limit of the zone where the camera is installed is 80 km/h, how many

cars drove above and equal to the speed limit? (2)
(1]
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QUESTION 3

In the diagram below, APQS is drawn with vertices P(-2 ;3) and Q(3;6) and S. Line
QS passes through the origin at O. PR || QR and PSQ = 20,23°.

lky
(3:6)
. [Z) X
« 5 >
20,23,
R
S
v
3.1 Calculate the gradient of QS. (2)
3.2 Calculate the size of 0. )
33 Determine the:
3.3.1  Gradient of PS, correct to the nearest integer (3)
3.3.2  Equation of PS in the form y = mx + ¢ (3)
34 If it is further given that the equation of QS is y = 2x, determine the coordinates
of S. (4)
3.5 If S(—21; —42), determine the coordinates of M, the midpoint of SQ. (2)
3.6 Write down the coordinates of R if PQRS is a parallelogram. (3)

[19]
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QUESTION 4

NC/June 2025

In the diagram, the centre of the smaller circle is at the origin and the circle cuts the x-axis

at E and F respectively. The centre of the larger circle is at M(a ;—3). The equation of

tangent AE to the larger circle is given by y = ~§x -4,

4.1

4.2

4.3

4.4

4.5

A

Determine:
4.1.1 The coordinates of E

4.1.2  The equation of the smaller circle

Determine the equation of the radius AM in the form y = mx + c.

Hence, calculate the value of a.
5 . . .
Ifa= > determine the equation of the larger circle.

Calculate the area of AEFG.

Copyright reserved

v

(2)
3)
3)
3)

4

(5)
[20]
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QUESTION 5

5.1 In the diagram, A(3 ; p) is a point in the Cartesian plane in the fourth quadrant.
OA = /34 and 0is the reflex angle.

B

" Ly
Determine, without using a calculator, the value of:
511 p (2)
512 cos(450° —26) (3)
5.13 cos(30° — 6) (3)
52 to a single trigonometric function. (6)
53 iven: f(- ; - + 45°).¢c08(45° — x) and g(x) =1 — 2sinx
4
538 /Lﬁ o) ="g(x), det e the general solution. (6)
5.4 If cos@ = 2m and cos28 = 7m, determine the value(s) of m. (5)
[29]
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QUESTION 6

NC/June 2025

In the diagram below, the graph of f(x) =sin3x is drawn for the interval
x € [=90°;90°].

2‘. " |
0 30 Ore S C
s
P

6.1 Write down the period of f. (1)
6.2 On the grid given in the ANSWER BOOK, draw the graph of

g(x) = 2cos(x — 30°) on the same set of axes. (3)
6.3 Use the graphs and write down the value(s) of x for which:

6.3.1 f(x) > g(x) (2)

632  f(x).g(x)<0 3)

633  f(x)—gx)=1 (1)
6.4 Graph h is obtained when g is translated 60° to the right. Determine the equation

of h. Write you answer in its simplest form. [(122)]
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QUESTION 7

In the diagram, PQ is a vertical line with length x units. RS = v/3" units, PSR=0 and
PRQ=SPQ=30°.

9-8x?
7.1 Show that cos® = — (6)
7.2 If x = 1, show that the area of APSR = sin6 units?. (2)

8]
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QUESTION 8

In the diagram, QS and RS are tangents to the circle at Q and R respectively. O is the
centre of the circle. QOR=132°.

8.1 Calculate, with a reason, the size of QTR. (3)
8.2 Prove that QORS is a cyclic quadrilateral. (3)
8.3 Hence, calculate the size of QSR. (2)

8]
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QUESTION 9

In the diagram below, chords CD and CE of the circle areproduced to A and B
respectively. AE is a tangent to the circle and AB = AE. E, = x and D; = y.

A

9.1 Prove that ABED is a cyclic quadrilateral. (6)

9.2 Prove that AB is a tangent to a circle passing through B, C and D. 3)
191
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QUESTION 10

10.1  In the diagram, AABC is drawn. Line DE intersects AB and AC at D and E
respectively such that DE || BC.

A

Use the diagram and prove the theorem which states that a line drawn parallel to

one side of a triangle divides the other two sides proportionally, i.e. 3—2 = ':—(E: (6)
: ; ; AF _ FC
10.2° In the diagram is AABC with DFIIBC and == = ——.
B
Prove, with reasons, that DE||AF. (6)

[12]
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QUESTION 11

In the diagram below, E, F and G are points on the circle. DE is to the circle at E. DFG is
a secant such that DE=EF=FG. FHIIDE and E; = 6.

E

D TN

11.1 State, with reasons, THREE other angles each equal to 6. (3)

11.2 Prove that DE2=DF.DG (5)
. DF*  DF _

11.3  Prove, with reasons, that =] (4)

[12]

TOTAL: 150
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INFORMATION SHEET
—b+\b? —4ac

2a

A=P(+ni)  A=P(-ni) A=P(1-i)" A=P(1+i)"
n
T,=a+(n—-1d S“=5(2a+(n—l)a’)
n e a
T":ar"_l S :a(r l) : Fl S, =—3; -1<r<l
# r—1 1-r

« A1 e - ‘. o _n
sz(1+¢.) 1 el (1.+z) ]

[ 3 /3 . 1
. . f(x+h)=f(x

h—0 h
dz\/(x2 x1)2+(v1— M xl+x2;yl+y2
2 2
_ _ Y2~ —
y=mx+c y=y, =m(x-x,) m=——— m=tan @
Hg ¥

(x—a) +(y—b) =r?
B b o c
smA smB smC

1 .
In AABC: a2 =b2 +¢% “2bc.cos A area AABC = Eab.sm iy

sin (e + 3) = sin ar.cos B + cosa.sin f3
cos(a + ) = cosa.cos —sin a.sin f3

2 2
COs ¢ —Smn o

sin(a — 3) = sin a.cos 3 — cosa.sin 3

cos(a — B) = cosa.cos 3 +sin a.sin f3

cos2a =41-2sin’ « sin 2a = 2sin .cos &
2cos’a—1
n 2
(x, - X)
x I
f = Zf 0_2 — i=1 p(A) poe n(A)
n n H(S)

P(A of B) = P(A) + P(B) - P(A en B)
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Marking Guidelines/Nasienriglyne
NOTE:

If a candidate answered a question TWICE, mark only the FIRST attempt.
If a candidate has crossed out an attempt to answer a question and did not redo it, mark the crossed-out
version,

e  Consistent accuracy applies in ALL aspects of the marking memorandum. Stop marking at the second
calculation error.

e  Assuming answers/values in order to solve a problem is NOT acceptable.

LET WEL:

Indien 'n kandidaat ‘n vraag TWEE keer beantwoord het, sien slegs die EERSTE poging na.
As 'n kandidaat 'n poging om 'n vraag te beantwoord, doodgetrek en nie oorgedoen het nie, sien die
doodgetrekte poging na.

elite van die memorandum van toepassing. Staak nasien by die

los, te veronderstel, word NIE toegelaat NIE.
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QUESTION/VRAAG 1

NC/NK/June/Junie 2025

1.1 X =48,45

v'v' Answer  (2)

1.2 o=2597

v’ Answer (1)

1.3 [48,45 — 25,97 ; 48,45 + 25,97]
[22,48 ; 74,42]

8 learners

v'22.48
v'74.42

V'8 learners  (3)

1.4 IQR=55-31

v'55 V31

=24 . -
14 v Answer (3)
1.5 112 v Answer
O, +1.5.10R = (1)
112>91 '
[10]
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QUESTION/VRAAG2
2.1 [43+69+110+49+20+9 =300 cars v300 (1)
2.2 Speed/Spoed Frequency/ F V43,112,
km/h Frekwensie 229
60<x<70 43 43
70<x <80 69 112 v'271,291,
300
80<x<90 110 222
(2)
90<x<100 49 271
291
300
2.3 >
ATIVE FREQUENCY/ ’ i
"WE FREKWENSIE grotinding
350
v'U
- ~ 120,300 pper
E"é R boundaries
o E 250
23
= ko 200 v'shape
E § 150
R
2 =100
2
Uk 50
0 : ———
0 10 20 30 40 5 0 11 130 140
24 |0 =75 = V7590
0, =90 accept QI from 72-75, accept Q3 from 90-93 FAnwer
90-75
SIQR = =75 CA from Ogive (3)
2.5 | 300—202=188cars (If read from ogive-accept from 187-189) v v'188
300- 112 (2)
Could also just add using the table.
CA from learners' ogive all the way [11]
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QUESTION/VRAAG 3
3.1 m__=_|36_.~0 Not allowed to use the value of Sinq3.1-3.3 V' Substitution
~3-0
o v Answer  (2)
32 | tanf=2 v'Substitution
6 =tan"'(2)
. v Answer (2)
=63.43
33.1 | @=63.43+20.23 (ext Z of A) -
a =83.66 L
: v'substitution
m=tan83.66
. v Answer (3)
3.3.2 y=9x+c¢ v'¥'substitution
3=9(-2)+c
3+18=¢
c=21 v Answer
y=9x+21 (3)
ONl paper. S given in paper differs | ¥'equating
3.4
/ xX= —3
v'substitution
C))
3.5 S(-21;-42) S(-3:-6) Y x-value
M[-21+3;6+(—42)J M[—3+3;—6+6J pviliie
) 2 2 2
M (=9 ;-18) M (0:0) @
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Marking Guidelines/Nasienriglyne
3.6 - “2¥x i 3+y B 2+x Answer only: v'substitution
2 2 full marks Fevaliie
=“18+2=x -36-3=y | x=2
R(—lﬁ ;—39) v'y-value
3+y
0=—=— 3
yi==3
R (2; —3)
[19]
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QUESTION/VRAAG 4
4.1.1 “
P2 4 v0
2
=5 s 8
4= 7.”5 5
8=-5x
x A— _§
B (2)
2
5
412 | ¥ 4yi=p? v'substitution
2 8
(0 +[-5 PR
25
»_04
" 95 v answer
64 en that AMB is a diameter. BUT the sketch
X4yt =— option is therefor added to the memo, 3)
25 : INCORRECT to assume
that AMB is a diameter.
42 CORRE _2_(_4)
Mg ==5 M =—35%
2 v'gradient of AM
s
R Vy= %x—k c
_2 -4
4 F=g¥ v/ Answer
2
y=§x—4 xx ASSUMED 3)
4.3 3 2 _— CORRECT vsubstitution
5
) v'simplification
l=—a
55 v Answer
a=—
2 (3)
OR OR
540 v'v'substitution
a= T xx ASSUMED
s v’ Answer
a=—
2 (3)
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44 5V 1
== | +(y-(-3)) =~
.\x 2 (y ( )) : ,
( : A2 o2
x—i +(y+3) =1 [x 2] Hlpia) =
v\ T2
Is 2 v 5 "
0_5 +(_4+3); LB Substitution
D 2 29
vit=22
2129 "7
4
5Y > 29 v Answer
x=2 +(y+3) =1 AO 1 out of 4
(4)
4.5 v’ Angle G.
v'length of EG
v'length of GF
Area of AEFG=%[¥]{¥] v'Substitution
v Answer (5)
=ﬁ=2.56 units’
25
Area of AEFG=%.EF.OG
1(_ 8)(8 v'v'method
Area OfAEFGZ—(Z.—j(—)
2, Byie v'v'substitution
=B 5 56 unis?
BT A v Answer (5)
[20]
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QUESTION/VRAAG 5
5.1.1 v'substitution
v’ Answer
(2)
5.12 | cos(450" -26)
RS . V' sin20 = 2sin Ocos O
=2sin@.cos@ First mark awarded here
%))
\/ﬁ \/ﬁ J v'substitution
_-3%0
34
_-I5 v Answer (3)
17
5.1.3 1 cos (30” - 9)
c0s30".cos @ +sin 30".sin & v Expansion
2 &) G
2 \ e ) 2\ e
335 v'Substitution
Answer
J34
33102 —5+/34
‘/__ v Answer (3)
34
52 v —sinx v —cosx v'compound

paper misleading...does not
A single trigonometric function

2sin2x |

sin 2x+J?:cos 2x
2tan2x

tan2x+\/§

angle
v'sin2x

v sin 2x.co0s 60° + cos 2x.sin 60°

v’ Answer

(6)
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3.3.11 £(x)=cos (x +45° ) .CO8 (45" - x)
& [cos x.cos 45" —sin x.sin 45° ] [cos x.cos45° +sin x.sin 45 ]/ﬁl‘St expansion
= {Lcosx—Lsinx}[icosx+isinx}
2 2 \2 2 .
| v’second expansion
= —cos’ x——sin’ x
2 2 1 5 1.,
1 ) v —Ccos” x——sin~ x
=—(coszx—sin“x) 2 2
Z
1 v'common factor
= ECOS 2x
4)
5.3.2 .
%cos 2x=1-2%8
5 - v fi 1
1-2sin"x=2-45s e
2sin® x—4sinx+1 v standard form
sinx = 2_2J§ =0,29 or sinx= ﬁ =171 v'sinx value(s)
X= 1703ﬂ + k.360° no solution V=1 703° +k.360°
x=162.97" +k.360° keZ
) v x=162.97" +k.360
CA is learner uses 0,293 etc .
VkeZ (6)
54 cos@=2m and cos20=Tm
e
2cos’@—1=7m formulag
2 (?.m)2 —1=7m v'substitution
2 _
8m” —Tm—-1=0 v'standard form
(8m+1)(m—1)=0
] v factors
m=—>—  or m=1
1 v Answer with selection
m=——
8 (5)
[29]
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QUESTION/VRAAG 6
6.1 120 v Answer (1)
6.2 g
v'shape
v x-intercept
v'turning point
3)
6.3.1 v'v Answer
or =90 <x<—60'
(2)
6.32 | 90"<x<0" or 60°<x<90" ,x#—60" v -90"<x<0’
Incorrect , some equal signs omitted
v 60" <x<90
vVx#-60" (3)
6.3.3 | x=30 Question paper asked wrong way round - the only ¥ Answer
answer available is a -1. Therefor...actually no soljtion
Note: Accept no solution (1)
6.4 | h(x)=2cos(x-30"-60") v 2cos(x—90")
=2cos(x—90 ) v Answer
=2sinx
(2)
[12]
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QUESTION/VRAAG 7

7.1 in APQS

c0s30 =
PS

2x
NG

in APQR

PS=

sin 30" = —
PR
1_x
2 PR
PR=2x
in APSR

4x2=§x2+3—4xcosé’ x3

12x° =4x* +9—12xcos @
12xcos @ =9—8x’

v cos30 = 14
PS

/PS=2x

&

v'sin30° =——
PR

v PR=2x

v'Substitution into Cosine rule

v 4x* =§;\:2 +3—4xcosf

cosf = 9-8x"
C12x (6)
7.2 1 2(1) v'v'Substitution into Area
Area of APSR =—(J§) X \sing
A W3 rule
= sin @ units’ )
[8]
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QUESTION/VRAAG 8
8.1 Q()R =228 (é around a po int) V'S
Qi;?i =114 (/_’ at center =22 at cz'rcumference) VS
vR
OR OR
RPQ =66’ (£ at center =22 at circumference) V'SR
OTR =114 (opp Zs of cyclic quad) V'S (3)
8.2 0QS =90° (tan Liadii) v'S/R
ORS =90 (tan L radii) VSR
~.QORS is acyc opp Zs are supplementary ) R
OR (converse of cyelic quad) 3)
8.3 QSR =48 (Opp Zs of cyclicquad) OR ( sum of Zs of quad) vS
¥R ()
(8]
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QUESTION/VRAAG 9
9.1 ¢ =x (tan—chord theorem) o g vSvR
E =180"—(x+y)(sum of ZsinA) SIR VSR
E=y (ZS in str line) / ext Zof ADECS/IR
- | VSR
ABE = y(4s opp =sides) SIR
D =ABE=y " V'SR
.. ABED is a cylic quad (converscof ext Z of cyclicquad) VR (6)
9.2 E;’l =x(£s in same seg) s R v'S vR
vR
3)
9]
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QUESTION/VRAAG 10

10.1

C

BE.

Area of AADE™
Arcaof ABDE |

1
Area of AADE

AEk
(Same height k)

Area of ACED %.EC.k

_AE

~c ) )
But Area of ABDE=Area of ACED (same base DE,same height between Hlines.)
Area of AADE  Area of AADE
Areaof ABDE  Areaof ACED
. AD AE
"BD EC

v

v/ construction
V'S
V'S
VS YR
V'S
(6)
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1021 42 _4F (Prop theorem DF HBC) VS VR
DB FC
AD.FC
AF =
A AF _FC DB
FE EB
4F = FE.FC
EB v
FE.FC _ AD.FC FEFC
EB DB AF = -
FE _ 4D .
EB DB " v'Equating
.. DE||4F (C em )
vR
(6)
[12]
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QUESTION/VRAAG 11 The word "TANGENT" DE was omitted on ENGLISH side
1.1 FGE =0 (Tan—chord theorem) V'S
Ez =0 (Lsopp = Sides) /S
F,=0(Alt Zs ,DE||FH)
V'S 3)
D=D common v triangles
E,=G tan chord theoremor (provedinll.l) VS/R
E=E,+E, (Sum of Zs inA) .
vVR(AAA)
V'S (5)
11.3
_ DF(DF+DE) _, DF*+DF.DE
D T DB
_ DF(DF+FG) (DE = FG)
EF'C?G v'common factor
) (DPE* = DF.DG)
DG V'S
=2l (DG = DF.FG)
DG V'S
OR
- (4)
— =DE?*=DF.DG
GE
=DF.(DF + FG
( ) v DF.(DF + FG)
= DF?+DF.FG
=DF’ + DF.DE v DF? + DF.FG
DE’ DF? . DF.DE & P B
DE* DE* DE? '
_DF* DF v Dividing both
s
DE" DE sides by DE>
4)
[12]
TOTAL: 150

Copyright reserved/Kopiereg voorbehou




