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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
1 This question paper consists of 10 questions.

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

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

4 Answers only will NOT necessarily be awarded full marks.

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

stated otherwise.
7. If necessary, round off answers correct to TWO decimal places, unless stated otherwise.

8. An information sheet with formulae is included at the end of the question paper.

9. Write neatly and legibly.
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QUESTION 1

The Road Traffic Inspectorate is doing research on the legibility distance, i.e. the maximum
distance at which the driver of a vehicle can read a road sign. For their research they tested 12
drivers of different ages to determine their legibility distances. They hope to improve road
safety by examining the relationship between age (x) measured in years and legibility distance
(v) measured in metres. The table below lists the data obtained in this way.~

Age of driver i
geofdrverin | 1y | 54 | 28 | 29 82
years (x)
Legibility dist
ARIET R | 155 | 149 | 159 | 13 90
in metres ()
1.1 Determine the equation of the least squares ssion line (3)
1.2 Write down the correlation coefficientus® (1)
1.3 By referring to your answer to QUESTION 1.2, comment on the relationship between
age and legibility distance. (1)
1.4 Predict the legibili gar-old. Give your answer correct to the
nearest metre. (2)
1.5 Calculate the estimated d sein legibility distance per age increase of 15 years, for
people over 18. Give : t to the nearest metre. (2)
191
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QUESTION 2

A farmer germinated 200 seeds of a rare and valuable tree species and planted the seedlings in

4

September 2025 Preparatory Examination

pots. The pots were placed in a greenhouse where they would grow faster than outside.
After one year, the heights of the trees in the pots were measured and an ogive was drawn.

The shortest tree was 41 cm high and the tallest tree 88 cm.
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The trees can be sold as soon as they have reached a height of 75 cm. Will the farmer
be able to sell more trees in the short term if the data set is skewed to the left or to the

gl -

f the heights of the trees after one year, using the

5

70

75

rees in cm

WER BOOK.
om

80

85

90

The farmer selected 14 of these trees to undergo special experimental treatment to

make them grow faster. The heights of these trees, in cm, are as follows:
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Calculate the standard deviation of the heights of these trees.

How many of the trees have heights outside one standard deviation from

the mean? Show all your working.
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QUESTION 3

In the diagram A, D and F are the vertices of AADF . The equation of AD is y = Ex +6 and AD

cuts thq'_x4§3g§s .af C. B (—4 . 4) lies on AD and E lies on DF such that BE is parallel to the y-axis.
AF cuts the x-axis at G(6; 0). BG is drawn. The equati is 5y+2x+60=0.

D

3.1 Calculate the gradient of B . (2)
3.2 Show that BG is parallel te ' (2)
3.3 Calculate the coordinates of D 4)
34 Calculate the length of BE. (4)
3.5 Let J be a point in the third quadrant such that DJEB, in that order, forms a

parallelogram. Calculate the area of DJEB. 4)

[16]
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QUESTION 4

4.1 In the diagram, the equation of the circle with centre M is (x+ 3)2 +( y—4)2 =26
PMR is a diameter of the circle. The equation of the tangent QRST to the circle at R

. | . .
is y= —§x+ k. Qand S are respectively the x- and y-intercepts of QRST.
PWVT is a straight line, with y-intercept W and x-intercept V.

\ yL
4.1.1 Write dowrl": .
(a) the coordinates of M. (1)
(b) the length of the radius (1)
4.1.2 Determine the equation of the diameter PMR. 3)
413 Determine the coordinates of R. (6)
4.14 Calculate the value of £. (2)
4.1.5 If OWV =11,31°, prove that WV SQ is a cyclic quadrilateral. (4)
4.2 Prove that the radius of the circle having equation x* + y* +4xcos@+8ysin@+3=0
can never exceed /13 for any value of 6. (5)
[22]
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QUESTION 5

5.1 Given: cosl6°=k.
Without using a calculator, determine each of the following in terms of &:

5.L1 sin344° 3)
Sl tan106° 3)
513 cos8° (3)
52 Without using a calculator, simplify the following to a single trigonometric ratio:
cos” (180°+ x)[tan (360°—x).cos (90° + x ) +sin (x—90°).cos1 80"] (7)
5.3 Given: &% 30+cos70 =2cos26
cos 50
5.3.1 Prove the given identity. 4
53.2 e05lA7,3"+60867,5 without the use of a

Hence, determine the valuetof

cosl12,5°

€)
5.4 Determine the general so! wing equation:
(4Sin3x+1)(sinx—50 ) (6)
(29]
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QUESTION 6

In the diagram below, the graph of [ (x) =-2cosx for x e [—120° : 240°] is drawn.

6.1 On the same system of WER BOOK, sketch the graph of
g(x) =sin (x + 60°) ! ¢ intercepts with the axes, as well as the
coordinates of the turning

6.2 Write down the:
6.2.1 period of g.
6.2.2 range of f(x)-3.
6.2.3 number of solutions to f (x)=g(x) in the interval x €[-120° ; 240°].

6.3 For which value(s) of k, will g(x)—k =1 have no real roots?

6.4 The graph of & is obtained by reflecting g in the line x =-30°. Write down the
equation of A in its simplest form.
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QUESTION 7

7.1 “In the diagram, CD is a vertical pillar and A, B and C are points in the same
hortzx)ntal plane. AD and BD are straight cables. CD=15m, BD=20m,

~ ADC = 28° and ADB =52°.
' D

15m

Calculate the length of AB. (5)

7.2 J is a point on side HL of AGHL , such that HJ = JL = & units. A=a and HGJ = b.

G

)

[10]
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GIVE REASONS FOR YOUR STATEMENTS IN QUESTIONS 8, 9 AND 10.
QUESTIGN’->-§ |

8.1 In'the figure below, O is the centre of the circle. P, Q, R and S are points on the
:, _ 01rcmmference of the circ :

Express the followi s 0L, giving reasons for all statements:

8.1.1 QRS (3)

8.1.2 Ql (3)

8.1.3 p 2)

8.2 In the diagram, AACE has point D on CE and F and H on AC, such that DF || EA .
DF is produced to G. AGB, GH and BC is drawn, with BC||GH. HF = FA.
DE:CE=2:5 and BG = 12 units.
A
Calculate the length of AG. (6)
[14]

Copyright Reserved Please Turn Over

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Mathematics/P2

11
Downloaded from Stanmvitephysies.com

QUESTION 9
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In the dmgmn,the circle with centre O passes through F, S, H and G. DF and DS are tangents
to the circle at F and S respectively. SG is parallel to DF. Diameter FOH intersects SG at R.
oG andGH"azredrawn

9.1 Prove that ADSF ||| AC (6)
9.2 It is further given that its and RH = 1,5 units.
Calculate the length of SC (4)
[10]
QUESTION 10
10.1 Use the diagram below to prove the theorem which states CAP = ABC.
(5)
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10.2 In the diagram, EBF is a tangent to the larger circle BCD at B. CDE and ABC are
straight lines with E and A on the smaller circle AEDB.

F

Prove that:

10.2.1

(6)
10.2.2 (6)
[17]
TOTAL: 150
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INFORMATION SHEET: MATHEMATICS

“p+b2 —4ac

2a
A = P(1 +ni) A= P(1—ni) A=P(1-10)" A=P(1+i)"
T =a+(n—1)d S, =g[2a+(n—l)d]
T, =ar®™ g :Q(L_l) s r#l N, = B o<1 ergl
n I 1—r
Fe X(1+f)" -1 p_Al=0+)7"]
i i
}r'(x): llm f-(x+h f(x)
h— h
X, +X, Wty
d=\/(x2—x1)2+(,vg—y1)2 M| AT 8 T
2 2
y=mx+c Y=y, =mx—x,) =22 A m=tan @
x2 —xl

(x—a) +(y=b) =+ |
INAABC: CE.. - =

sinA sinB &m(’} '

a* =b? +c* ~2bee

areaAABC =%-'a'b.‘§‘inc
sin( B) = sina.cos B + cosa.sin § sin(cx — ) = sina.cos f - cosa.sin §

cos )= cosca.cos ff —sina.sin 3
cos® a —sin’ a

cos2a ={1-2sin* a

cos(a — ﬁ) =cosa.cos [ +sina.sin

sin2a = 2sina.cosa

2cos’ a —1
(5, -¥)
l_' — Zx 0_2 — =l
n n
P(A) = n((}S\)) P(A or B) =P(A) + P(B) — P(A and B)
n
y=a+bx ZZ(x—f)(y—ﬁ)
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Marking Guideline

NOTE:

e Ifacandidate answers a question TWICE, only mark the FIRST attempt.

e If a candidate has crossed out an attempt of a question and not redone the question, mark
the crossed-out version.

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 1s NOT acceptable.

GEOMETRY
A mark for a correct statement
S (A statement mark is independent of a reason)
R A mark for the correct reason

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

S/R Award a mark if statement AND reason are both correct.

QUESTION 1
1.1 a=169,60 v'A value of a
b=-0,90 - : v'A value of b
i swer only:
¥=169,60-0,90x Full marks v'CA answer )
1.2 r=-0,93 v'A answer
1)
1.3 A strong negative correlation v'CA answer
) (@)
v'CA  substitution
Answer only:
Full marks VCA  answer
2
v'CA substitution
¢ per 15 years =14 m v'CA answer
-4 )
- Pen for incorrect rounding:
Only in question 1.4 or 1.5.

9]
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QUESTION 2
2.1
! v'A minimum and
[ [ maximum
41 58,3 v'A Q, (accept 69 — 70)
—t—t VA Q,(accept 58 — 58,5)
40 3 | and Q, (accept 75,5 — 76,5)
_ 3)
22 skewed to the left V'CA answer
i (1)
23 skewed to the left v'CA answer
(1)
24.1 | 12,63 v' A answer
(1)
2.42 | mean=63,93 v'A mean
(mean—o; mean+o )=(51,30; 76,56 ) vCA mean—o
—— vCA mean+o
6 trees have heights outsid i from the mean v'CA answer
4)
[10]
QUESTION 3
0-4 o TR .
3.4 My, = A substitution in gradient
6—(—4) formula
o _?2 v'CA answer (2)
32 Equation of DF: 5y+2x+60=0
5y=-2x-60
w3 =2
y 5 Ay - x—12
. -2
BG and DF have equal gradients (n,, =m,, =?) VA my =my, = —?2
Therefore BG || DF. )
3.3 D is the point of intersection of AD and DF.
| -2
5x+60=—4x-120
x=-20 v'CA x-coordinate
y= %(—20)+ 6 v'CA substitution
=—4 v'CA y-coordinate 4)
D(-20;-4)

Copyright Reserved
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AtE: x=-4
Substitute in the equation of DF:
) v'CA substitution
v'CA y-value
v'CA subtraction
v'CA answer (4)
OR
v'A substitution
5y +2(=4)+60=0
5y=-52
y=-10,4 v'CA y-value
~.BE=4-(-10,4) v'CA subtraction
=14,4 units v'CA answer 4)
8.5 x-value at D—(—4)
=—20—(-4)=-16

.. Height of ABDE =16 v'CA height of ABDE

=16 units

Area of ABDE

_ %x BExcheight

1

=S x14,4%x16 v'CA substitution

=115,2 units’ v'CA area of ABDE
Area of parm DJEB

=2xarea of ABDE

=230,4 units’ v'CA answer 4)
OR OR

x-value at D —(—4)

—20—(-4)=-16
.. Height of parm DJEB =16 units v'CA height of parm DJEB
Area of parm DJEB 1

= BE x height v'A formula

=14,4x16 v'CA substitution

=230,4 units’ v'CA answer 4)
OR OR

Copyright Reserved Please turn over

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Mathemi§@Wnloaded from Stanmorephysics.com

Marking Guideline

KZN/September 2025 Examination

My, =% = tan BCG

BCG =26,57°
CBE =180°—(90°+26,57°)
—63,43°

BD=(~4—(-20)) +(4—(~4))
_ 8\/_

Area of ABDE

=%(BD)(BE)sin CBE

:%(S\E )(14.4)sin 63,43°

[sum of Zs of A]

v'CA size of CBE

v'CA substitution

=115,2 units’ v'CA area of ABDE
Area of parm DJEB
=2xarea of ABDE
=230,4 units v'CA answer (4)
[16]
QUESTION 4
4.1.1 | M(-3;4) v' A answer
(a) ()
4.1.1 | radius =26 =5,10 units v'A answer
(b) (1)
1
412 mtangem = _g
e M reter = v'A gradient of
Substitute m,,, ., and M(-3; 4): diameter
4=5(-3)+c v CA substitution
c=19
y=5x+19 v'CA answer
(3)
4.13 (x+3) +(y-4)" =26
(x +3)2 v'CA substitution
X' +6x+9+25 v'CA simplification
v'CA standard form
i) v'CA x-values
Y= y=9 v'CA y-values
R(—4;-1) v'CA answer
(6)
Copyright Reserved Please turn over
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4.1.4 | Substitute R(~4; —1) in y=—éx+k:

1
" *g(_4)+ k v'CA substitution
el | 4 9
ST 5 5 v'CA answer )
4.1.5 | Let the £ of inclination of QRST=4¢
tan 6 = mpor
e VA tanf= 1
5 5
-.0=180°-11,31°=168,69°
0QS =180°-168,69°=11,31° vA 0QS=11,31°
- 008 = OWV vA 0QS=0WV
. WVSQ is a cyclic quadrilateral
[converse: /s in the same segment] v'CA reason (4)

4.2 x*+y* +4xcos@+8ysinf+3=0
=Jc2+41f)ccos6’+(2(:0519)2er2 +8ysin6+(4__sin€-.2
=(x+2c0os @)’ +(y+4sine il '
r* ==3+4cos’ 6+16sin’
=—3+4(1—sin §)+16sin

=1+12sin’ 0

16sin” @

and ..r< \/1—3 for all values of @

OR

X’ +y* +4xcos@+8ysinf+3=0

=(x+2c0s0)’ +(v+4sin @)’ =-3+4cos’ O +16sin’ @
:a A . nz 0
—cos’ 6')

<] ﬁ"ﬂ‘ all values of ¢
P =13-12c0s20 <13 for all values of &
and .. r< \/ﬁ for all values of @

=-—3+4cos’ 0 +16sin° 6

v'A expression for 7’

VA r*=1+12sin’ 0
VA sin@<1
vA <13

OR

v'A expression for 7’

vA r*=13-12cos’ @

VA cos’0>0
VA <13

v'A completing the square

(%)

= x? +4xcos0+(2cos0)’ + y* +8ysinG+(4sin@)’ =—3+4cos’ @ +16sin>0 | VA completing the square

(&)

[22]
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QUESTION 5
5.1.1
y*=r*—x* [Pythagoras] . 74°
=12 —k? V-
VA y=v1-k
y=v1-k* {6°
) k
sin344°
= —gin16° v A —sinl6°
=—J1-k* v'CA answer
(3)
OR
OR
sin 344° .
—_sinl6° vA —sinl6°
= —/sin’ 16°
- _ /1_0082160 ‘/A _‘\}1_0052160
=—\/1—7 v'CA answer
(3)
5.1.2 tan106°
= tan (180° - 74°) VA tan(180°—74°)
= —tan 74°
a"k VA —tan74°
- e v'CA answer
(3)
tan 106°
_sin 106° 7K sin 106°
cos106 cos106
cos16° e
B VA cosl6
—sinl6 —sinl6
k
S v'CA answer
—~I-k 3)
5.1.3 cos16°=2cos’*8°—1 v'A cosl6°=2cos*8°—1
2cos’ 8°=cos16°+1
cos? g 28107+ #% codge= SRR
2 2
o fcosl6°+l
cos8°=,[——
2
_ [kl v'CA answer
2 (3)
Copyright Reserved Please turn over
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5.2 cosz'(_l 80°+ x) [tan (360° — x) .cos (90° + x) +sin (x — 90°). cosl 80"]

= (—COSx)é [—tanx. —sinx + (—cosx).— l:l

> |'sinx
=CpsT X[t

.Ssinx +cosx
CcoSXx

=sin® xcos X +Cos’ X

=Cos x(sin2 x+cos’ x)

v A (—cosx)2 v A —tanx
VA —sinx VA (—cosx).—1

R sSmx

COSXx

v'CA common factor

v'CA answer

=CosX
@)
531 cos36+cos 78
cos 50
_ cos(560—-26)+cos (56 +26) A £05(50~26) + cos (50 + 26)
cos 560 cos 58
€05 50.c0s 260 +5sin 560.sin 20 + cos 56.cos 26 —sin 50.sin 20 v'A expanding cos (59 - 2‘9)
cos 56 v'A expanding cos(56+26)
= 2c0s56.cos 20 _— 7 2cos560.cos 260
A
cos 56 o550
=2co0s26
“4)
532 @=225°
2c0s26 =2cos(2x22,5°) | VA 6=22,5°
=2cos45° : v'A 2cos45°
l |
= 2[3] = \5 v'A answer
(3)

54 (4sin3x+1)(sinx—5cosx)=0

S4sin3x+1=0 or sinx—5cosx=0

sin3x=—% or sinx—5cosx=0
ref. /: 14,48° SMB¥
CcoS X
3x=194,48°+k.360°, keZ tanx=35
x=64,83°+£k.120° keZ ref. Z: 78,69°
or ) ) x=78,69°+k.180°, keZ ",.6 78 69°+
3xf—:"1‘5’1520 +k.13§0°, kef . (;:;600 ey | TB69°+E360° or
x=11517°+k.120° ke X=1706, +K. . K E 258,69°+ k.360°
or
x=258,69°+k.360° keZ vA keZ

(6)
[29]
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6.1 __
|
—

T__!'___. 24

v'A x-intercepts
v'A turning points

X |V'A endpoints

- ~ |Y'A shape
(240%-0,87)
(=120%-0,87) '(2“')0;_1) : T
4)
6.2.1 360° v'A answer
(D)
622 |ye[-5;:-1] vv' A A answer
(2)
OR OR
—5<y<-1 vV A A answer
2
6.2.3 |2 solutions v'CA answer
(H)
63 g(x)-k=1
g (x) —~l=k
Critical values: —2 and 0 v'A critical values
No real roots when: k>0 or k<=2 vA k>0
vA k<=2
3)
6.4 h(x)=-sinx vv' A A answer
(2
[13]
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QUESTION 7
7.1 DC DC
—— =c0828° vA == 28¢
DA DA oS
. DC
cos 28°
DA =16,99m v'A length of DA
AB? = AD’+DB’ — 2AD.DB.cos ADB v'A applying cosine rule in
- B R triangle ABC
AB’ =16,99°+20” —2.16,99.20.c0s 52° v'CA substitution
=270,256.... P
AB=16,44m CA answer
(&)
GJ k v e .
T2 In AGHJ: —=—— A applying sine rule in
sina  sinb triangle GHJ
iG] = k.sina v'A GJ subject of the formula
sinb
J,=a+b Al VA J,=a+b
Area of AGIL=—GJ v'A applying area rule in
2 triangle GJL
1
= 5[ v'A substitution into area rule
B k*sina.
(5)
[10]
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8.1.1 ), =360°—2x [Zs around a point]

aitre = 2 x /£ at the circumference]

v'S/R

vR

v'A answer

3

al sides]

v'S/R

vR

v'CA answer
(3)

8.2

v S(CA) ¥R
(2)
OR

v S(CA) vR
2

. AG =4x12=48 units

v'S/R

VA 2
3

vA CH=k
V'S

v'CA substitution
v'CA answer

(6)

[14]
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QUESTION 9
9.1 In ADSF and AOGH:
1. S,=F [alt. Zs; DF || SG] v S/R
S,=H [ £'s in the same segment] v'S/R
- E=H VS
2. DF=DS [tangents from the same point]
~F =S [ £ s opp. equal sides] v'S/R
OG=O0H [radii] :
H=0GH [ £ s opp. equal sides] v'S/R
.S, =0GH
3 f)zé, [sumof ZLsofa A]
v'R (for sum of Zsofa A OR
.. ADSF ||| AOGH [£ £ L] Ao 7Y
(6)
9.2 ORG =90° [alternate Zs; DF || SG] v'S/R
RG’ =0G’—-0OR*  [Pythagoras]
=75 -6 v' A substitution in Pythagoras
=20.23
~.RG =4, 5units v" A length of RG
.SG =9units [line from eentre | to chord] v'S (CA)/R
4 4)
ORG =90° can also be proved using
corresponding or co-interior angles.
[10]
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10.1
Construction: Draw diameter AOD and join DB v’ construction
f&, +A2 =90° [tangent L radius] vS vR
B, +B, =90° [ £ in a semicircle] v'S/R
But: f&z =B, [ £s in the s'ajinesegnent] v'S/R
~A =B '
or CAP=ABC
(5)
OR OR
B
P— :
A Q
Construction: Draw radii CO and AO. v’ construction
Al +A2 =90° or Al =90"—;3&2 [tangent L radius] vSvR
A,=C; [ £ s opp. equal sides] v'S/R
AOC =180°—2A, [sum of Zsof A]
- ABC =90° —Az [ £ at centre =2 x £ at circumference] |v'S/R
~ABC=A,
or CAP = ABC ()
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10.2.1 10/
A=D,
D, =B,
B, =B,
A=B,
~AE=AB

[ext. £ of cyclic quadrilateral]
[tan-chord-theorem]

[vertically opp. £ s]

[ £'s opp. equal sides]

v'SvR
VS vR
v'S/R

vR
(6)

10.2.2 | In AEBC and AEDB:
e F

on]
tan-chord-theorem]|
of Lsofa A]

V'S selecting triangles
V'S

v'S/R

v'R (for sum of Zsofa A OR
L L)

v S/R

v S

(©6)
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