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NSC

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

The question paper consists of 10 questions.
Answer ALL the questions in the SPECIAL ANSWER BOOK provided.

Clearly show ALL calculations, diagrams, graphs, etc. which you have used in determining the
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, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.

Write neatly and legibly.
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QUESTION 1

Nine learners wrote a test out of 30 their marks are as follows

7 9 9 13 14/ 21 24 26 27
1.1 Write down the five number summary of the data. €))
1.2 Draw a box and whisker diagram to represent the data. 3)
1.3 Comment on the skewness of the data. (D)

1.4 If alearner’s mark lies below one standard deviation from the mean, the learner must
attend an intervention class. How many learners will not attend the intervention class.

2)
1.5 The teacher omitted a question with a total of two marks. Determine the actual
1.5.1 Standard deviation (nH
1.5.2 Mean (nH
1.5.3 Upper quartile (1)
[13]
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QUESTION 2

The ogive below shows the money collected by parents during a fundraising event at a school.

Ogive

70

60 :

50 5 :
. 7 4E

. 7
10 /
0 -/

0 500 1000 1500 2000 2500 3000 3500

Amount collected

Cumulative frequency

2.1 How many parents were present.
2.2 Write down the modal class.
2.3 Estimate the number of parents that can contribute R1 900.

2.4 Estimate the semi-interquartile range.
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QUESTION 3

In the diagram below, PQRS is parallelogram with SP|[QR and vertices
P(a;5),Q(3;0),R(1;—8) and S(-1;-3). SE L QR.

X Pa:5)

X
Q(3:0) ]
E
R(1;-8)

3.1 Determine the length of QR. (2)
3.2 Determine the gradient of QR. )
33 Determine the equation of SE 3)
3.4  Determine the equation of a circle passing through SER 3)
3.5 Calculate the value of a. (3)
3.6  Calculate the value of:

36.1 6 (2)

3.6.2 SRQ )
3.7 Determine the area of PSRQ 3)

[23]
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QUESTION 4

A circle with equation x” +2x+ y* + 2y = 4 has centre C. FAE is a tangent to the circle at A(— 3; 1) with
EAB = 33°

E
Ar y
A(-3;
F B
/ 'x
C
D
4.1 Determine the coordinates of C. 2)
4.2  Determine the equation of the tangent to the circle at A. 5)
4.3 Determine the value of k if y = x + k will be a secant to the circle. 3)
4.4 Calculate the size of ACB. 4)
4.5 Another circle with equation (x+3) + (y+2) =4is drawn, will the two circles 4)

intersect
[18]
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QUESTION 5

5.1 Given cos11° =k . Determine the following in terms of & , without using a calculator.

5.1.1 sinll® 2)
5.1.2 sin 22° (2)
5.1.3 cosl9° 3)
5.1.4 co0s5,5° 3)

5.2 Simplify the following expression without a calculator:

sin 25° cos(x —180°)sin 2.x

sin>(90 + x)cos 65° ®)
5.3 Given: s?nx—cosx - 51nx+09sx =72 tan2x
Sin X+ COSX COSX— Sin X
5.3.1 Prove the identity. )

sin x —Ccosx sin x+Cosx

5.3.2 For which values of x will be undefined? 4)

sin x+Ccosx CcOoSx—sin x

[24]

Copyright reserved Please turn over



vatdeugboaded from Stanmorephysics. com MDE/June 2024

NSC
QUESTION 6
Consider the functions: f(x)=cos2x and g(x)= sin(x —45 °), where ¥ € [— 90°; 180°]
6.1 On the same set of axis sketch the graphs of f and g 4)
6.2 Determine the general solution of f(x) = g(x). 4

6.3  Determine the x—value(x) in the interval x €[0°;180°] for which:

63.1 f(x)>gx) ()
6.3.2 xf(x).g(x)>0 ()
[13]
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QUESTION 7

AD represents a vertical tower, with A at the top and D at the foot of the tower. D is a point on the
tower below A. On the same horizontal level as C is point B, AB = k metres. CDB =26 and
ABD=4.

o4
7.1 Show that CB =k.sin260 7
7.2 If k=10units and 0 = 30° calculate the area of ACBD

4)
[11]

Copyright reserved Please turn over



vatdeugboaded from Stanmorephysics. com MDE/June 2024
NSC

Give reasons for your statements in QUESTIONS 8, 9 and 10.

QUESTION 8
8.1 In the diagram below O is the centre of the circle

A

Prove that BOC = 2BAC (5)
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82 In the diagram below O is a centre of the circle with FE = AB and BO || CD. 02 =88° and
152 = 23°. Tangent PAS touches the circle at A.

Determine with reasons the size of the following angles:

A

821 O, 2)
822 D, (3)
823 A, (2)
824 C, 2
825 C, 2)

[16]
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QUESTION 9

In the diagram below TWSK lies on the the circumference of the circle, such that TW || SK with O
the centre on the circle. K, = x

9.1 Determine with reasons, THREE other angles equal to x. @
9.2 Prove that SOFT is a cyclic quadrilateral 4)
9.3 Prove that ST = 2SO.sin x 4)

[12]
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QUESTION 10

In the diagram below BCED is a cyclic quadrilateral with AB =AD , AB=2cm, BC=3cm
and BD =4 cm.

C
B
A
3
D
E
10.1 Prove that BD || CE
10.2 Calculate the length of DE
10.3  Prove that AADB ||| AAEC
10.4 Calculate the length of EC
10.5 Calculate the value of Areaof AECD
Areaof AABD

3)
2)
3)
2)

3)

[13]
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(x—a)+-b)?=r?

_ b o
sinA sinB  sinC
a’? =b%? 4 c?>—2bc.cosA

In AABC:

1
area A\ ABC = Eab.sinC

sin(a + B) =sina.cosfB + cosa.sinf

cos(a + B) =cosa.cosf —sinasinf

cos 2a = cos’a — sin«a

=1 - 2sin®a
= 2cos’a —1
_ Xfx
X ==
n
n(A)
P(A) = ——=
(4) ()
y=a+ bx
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FORMULA SHEET
_ —bt+Vb? —4ac
x= 2a
A=P(1+ni) A=P(1—ni) A=PA-)" A=PA+)"
T,=a+n-1)d Snzg[2a+(n—1)d]
T — n-1 n __ 1
n ar n:—a(:_l),r;tl
a
So=——;-1<r<1
1-r
(S f)" —1] p o X1- (1. +07"]
i i
o fa R =)
f'@x) = lim h
d=\/(x2—x1)2+(y2—y1)2 M(x1+x2_y1+y2)
2 72
y=mx-+c y—y =mx —x) m=y2—y1 m = tan6
X2 — X1

sin(ed —B) =sina.cosf —cosa.sinf

cos(a — ) = cosa.cosf + sinasinf

sin2a = 2sina cosa

0.2

zn:(% - x)?
- i=1

n

P(Aof B) = P(A) + P(B) — P(AenB)

, L 2E—D6 =)
- Y(x—x)?
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e [f a candidate answered a question TWICE, mark only the FIRST attempt.
e [f a candidate crossed out an answer and did not redo it, mark the crossed-out answer.

e Consistent accuracy applies to ALL aspects of the marking guiselines.
e Assuming values/answers in order to solve a problem is unacceptable.

MDE/September 2024

QUESTION 1
7 9 9 13 17 21 24 26 27
1.1 Minimum="7 v 7
0,=9 v’ 9
Q, =17 V17
v’ 25
=25
Q3 . \/ 27
Maximum=27
5
1.2 v Whiskers
v 0,,0,
s - L
| | | | | | | | | | | | | |
BT Y s
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 &)
1.3 Equally distributed/ Centrally skewed v' Answer.
(D)
1.4 x=17 v Xx—ox
ox =738 v Answer
x—ox=17-738 ,
=9,62 (2)
Only 8 learners
1.5.1 | ox=7,38 v" Answer.
(1)
1.52 | x=19 v" Answer.
(1)
153 | Q, =27 v' Answer.
(1)
[13]
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QUESTION 2
2.1 | 60parents v’ Answer. (D
2.2 | 1000< x <1500 v Answer. (1)
23 | 46 v’ v Answer.
()
v IQR
, 850
2
v' Answer.
(3)
[7]
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QUESTION 3

[ S

(  P(a:5)

MDE/September 2024

Q(3;0)

R(1; —8)
3.1 OR = \/(X2 - x1)2 + (y2 _ Y1)2 ~/ correct subst into the
distance formula.

QR = /(3-17 +(0+8)

QR =/68

QR =217 v 217

QR =8,25

(2)

3.2 0-(-8) v" Subst into the formula.

mQR =

3-1
L8
w2 v' Answer. (2)

Myp = 4
3.3 1 v ' 'm

mSE = _Z SE

_3 :_i(_ +te v substitution S(~1;-3)

13 v" Answer.
c=——
4
__1. 13
Y 4 4 3)

Copyright reserved

Please turn over




vatBlouaoaded from Stanmorephysics. com MDE/September 2024
NSC Marking Guideline
3.4 Iy (_1+1 _3_8J v Midpoint
SE| T A T 4
2 2 v" Substitution
11
=M (O . EJ v" Answer.
(v=af +(y-b) =7 )
2
(x—0) +[y+%j = (\/ﬁ)z
2+ y+ L T 17
Y 2
3.5 Mgy = Mg, =4 v" Gradient
4 543 v’ Substitution
I a+l v" Answer
8= d4a+4
4=4q 3)
a= OR
OR v" Gradient
Bt o v" Substitution
ez
y=4x+1 v" Answer
S=4a+1 (3)
ai=g
3.6.1 | mps =4 v tanf = 4
tanf = v 75,96°
6 = 75,96° 2)
3.6.2 - -8 —(-3) R
SR — 1 _ (_1) 2
5 v tanﬁ = —=
2
. 5
anf = >
= 180° — 68,20° v’ 111,80°
=111,80°
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TSP = 111,80° — 75,96° extzofa A
= 35,84° v’ 35,84°
R=135840 corresp..zs (PS| RQ) v R=35840 (5)

3.7

dpp =29 d, =2J17
Areaof PSRQ = Area ASPQ + Area AQRS
=%(\/2_9X2\/ﬁ Jsin35.84
=2(13)
=26

v" Subst..into the correct
formula

v /29

v @ or 2,69 3)

[23]
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QUESTION 4
4.1 C(-1;-1) v x — value.
v y — value.
(2)
4.2 1+1 v" Substitution
m.. = = -
tan gent _ 3 + 1 / mtan cent
v o 4.
1= 1(_ 3) b Substitution A( 3,1)
v Answer
c=4 4
y+x+4 (
43 | D(1;-3) v Substitution D(I;—3)
v" Equation
=3=1(1)+c v" Notation
c=—4 v Critical Values
y=x—4 4)
-4<k<4
4.4 D =33° [Tan-Chord Theorem] vsS VYR
ACB =66° [ Zatcentre=2x / at circuferenmce | v'S Vv R
4)
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45 | C(-3;-2) r=2
v" Substitution
oy =(=1+3F +(=1+2) Y odep
_ 5
~2,24 7 o
v" Answer
Toy =2+ J6
= 4,45 )
Sodqp <1y, the circlesintersecttwice.
[18]
QUESTION 5
5.1.1
() +5*=()
k*+y* =1
g v 1=k’
y=+J1-k°
y=A1-k> v' Answer (2)
sinl 1°=+/1-k°
5.1.2 | sin2(11°)=2sin(11°) cos(l 1°) v" Expansion
:2(41_;{2 )(k) v 2kN1-k?
= 2](\/ 1 - k2 (2)
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5.1.3 | cosl9° =cos(30°—11°)
=c0s30°cos11°+sin30°sin1 1° v’ —cos60’
v tan45
NECATANEN RUEYS
2 N1 2 1 1
‘=
Y3k N1-k?
2 2 @)
Bk +1-k
2
514 | cosll®= c0s2(5,5°) = k v 2c0s*(5,5°) -1
2c0s°5,5° 1=k v Simplification
v A
2¢08°5,5°  k+1 nswet
2 2
3
\Jcos®5,5° = 1/ﬂ 3
2
c0s5,5° = ﬂ
2
59 sin25°(— cosx)2 sinxcosx v —cos x
' cos’ x.sin25° v 2sinxcosx
’ . v cos’ x
_ —2cos” xsinx Vv $in25°
cos’ x v" Answer. 3)
=—2sinx
531 sinx —cosx 3 sin x + cosx v (sinx—cosx)2
sinx+cosx sinx—cosx v (sinx+cosx)2
B (sin x — cosx)” — (sin x + cos)’
(sinx+cosx)(sinx—cosx) v’ Simplification
sin® x —2sin xcosx + cos” x — (sin2 X+ 2sinxcosx + cos’ x) .
= — 3 v’ 2sin2x
sin” x —cos” x
_ —4sinxcosx v cos2x
—(cos2 x —sin’ x) (5)
_ 2sin2x
cos2x
=2tan2x
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539 cosx+sinx =0
o COSX = —sinx v’ cosx+sinx=0
v x=135°
tan x = —1
x=135°+k180% ke Z
cosx—sinx =0 v’ cosx—sinx=0
COsSX =sinx
v o x=45°
tan x =1
x=45°+k180°, ke Z
4)
[24]
QUESTION 6
6.1 fx)
v’ x — intercepts
vy — intercept
v’ Shape.
g(x)
v x and y — intercept
v Shape.
5)
6.2 sin(x —45°) = cos2x
sin(x —45°) = sin(90° - 2x) v sin(90°—2x)
x—45°=90°-2x ‘/X_450
x=45°-120%,k e Z v —120°%k,k e Z
x—45°=180°—(90° - 2x)
x—45°=90°+2x v x=_135°
—x=135°+k360°,keZ 4)
x=-135°-k360°,k e Z
6.3.1 0°<x<45° v 0°<x<45°
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165° < x<180° v 165° < x <18
(2)
6.3.2 0°< x<45° v Notation
v" Endpoints. 2)
[13]
QUESTION 7
7.1 | DB v'Trig ratio
— =cos
K v
BD = kcosf BD
In ACDB
CD =DB =k cosf
A v
CB* = CD* + DB* — 2CD. BD cos D Correct
substitution
CB’ = (kcos@) +(kcos8)’ —2(k cos8)k cos@)cos26 v'Simplification
CB? = k*cos® @+ k* cos* @ —2k* cos® H.cos26
) ., v'1-cos26
CB? = 2k* cos’ O(1 - cos26) V1—sin? 6
CB? = 2k* cos” (1 (1 - 2sin” 0))
J .
=2k’ cos* H.2sin* @ 2k cosf.sin®
CD = \4k> cos® §.2sin 0 (7)
=2k cosf.sin @
CD = ksin260
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7.2 | CD =(10)cos2(30°) v" Substitution
-5 v CD
Area = 1 CD.BDsin D v" Substistution
2 v' Answer
1
=—(5)\5)sin60°
sy o
253
4
=10,83
[11]
QUESTION 8
8.1
A
C
B
Construction: Draw OA produced to E ; Construction.
A +B =0, [Ext 2 of A] SR
OA = 0B [ Radii] VSYR
A =B [2 opp = sides.]
oo 01 = 2A1
Similarly 0, = 24,
~ ~ A A v'S/R
01 + 01 = 2A1 + 2A2
o 01 + 01 == 2(141 + A\z)
(5)
82.1. | 0;=146 [z at centre = 2 x £ at cicumference] | ¥ SY R ()
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822. |D,= B (£ opp = sides] v’ SV R
B, = 23° [sum of 2'sin A] Y SIR 3)
823. | A, =23° [tan chord theorem] v'Sv R )
82.4. |, =23° [=chords = 2 's ] v SY R (2)
8.2.5. | 0CD =46 [Alt 2's, BO//CD] v S/IR
éz = 4‘6 o — él
C, = 23° /S @)
[16]
QUESTION 9
9.1. Ts=K =x [Alt 2's TW || SK] v'S/R
V, =K, =x [£'s in the same seg] ‘; g ;{R
WSK =W, =x [Alt 2's TW || SK] @)
9.2. 0, = 2x [£ at centre = 2 X £ at circumference] | V' S ¥ R
E, =2x [Ext £'s of a A] j S/R
SOFT is a cyclic quad [converse £'s in the same seg] R “)
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9.3. SO0 =TO [Radii]
01 = 2x [Proven] v SIR
ST = ,/2(50)% — 2(S0)? cos? 2x
ST = /2(50)%(1 — cos? 2x) v' Sub in correct formula
ST = /2(S0)?[1 — (1 — 2 sin®x)] v Double angle
ST = \/2(50)%(2 sin? x)
: v" Square root
ST = \/4(50)? sin? x)
ST = 250 sinx 4)
OR
in ASTO:
SO =TO [Radii] v’ S/R
T, =TS0 =90°— x [sum of 2's in A]
ST SO .
- = — v" Sub in correct formula
sin2x  sin(90° — x)
ST cosx = 250 sin x cos x v" Double angle
ST cosx 250 sinxcosx o
= v’ Dividing by cos x
CoS X COS X
ST = 250 sinx 4)
[12]
QUESTION 10
C
3
D
E
10.1. | B, =D, [£'s opp = sides] v'S/R
B,=E [Ext 2's of cyclic quad] V'SR
D,=E [Each = B, ] VR
BD//CE [corresp £'s =] 3)
10.2. 2 2 v'S/R
OF = 3 [prop theorem, BD //CE]
2DE _ 6
5 5 v Answer 2)
DE =3 cm
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10.3. in AADB & A AEC
A=A [common £] v S/R
D,=E [corresp £'s,BD//CE] v S/R
B,=¢C [corresp £'s, BD//CE] v S/R
AADB || AAEC [A.AA] 3)
104. |AD _ BD , v S/R
- EC [///°s]
2 _ 4
5 EC
2EC — 20 v' Answer 2)
2 2
EC=10cm
10.5. Area AECD  Area AECD 9 Area AACE
Area AABD ~ Area AACE = Area AABD
_ SECEDsinE o ~AB.AD sin A v Formula
-1 P 1 .o~
EE'C.AE SinE EAC.AE sin A v Substitution
3
3« (2)(2)
5 (5)5)
12
~ 125 v" Answer 3)
[13]
TOTAL: | | 150 |
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