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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
1. This question aﬁer consists of 11 questions.

2 Answer ALEguestions.

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. An approved scientific calculator (non-programmable and non-graphical) may be
used, unless stated otherwise.

6. If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.

A Diagrams are NOT necessarily drawn to scale.

8. Write your answers in the spaces provided.
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QUESTION 1

Aphelele plays for his school’s cricket team. The number of runs scored by Aphelele in each of the

eight games that he batted in, is shown below. (Aphelele was given out in all of the games.)

1.1 Determing_fi __;_Laverage number of runs per game scored by Aphelele for these eight games. (2)
1.2 Determine the standard deviation for this data set. (1)
1.3 Aphelele wants to be selected for the District irials. CO! ds to have

at least one score above two standard devi | y 2lght games.

Will he be selected for the District trials? Mo ! (2)
14 Aphelele hopes to achieve an average of 20 runs per game for his first 13 games.

What should his average number of runs per game be for the last five of these games in

order for him to reach this goal? (3)
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1.5 Brian plays in the same team as Aphelele. After having played a few matches, he has an
average batting score of 37 runs per game, and the standard deviation of his scores is 13.
In the next two matches that he played, he scored respectively 20 runs and O runs.
Will the inclusion of these two scores cause the standard deviation of his scores to increase

or decrease?FJggtify your answer. (2)
00T
c'll:'T_J]{F'?.’
Jiquflﬁl
[10]
QUESTION 2

The table below shows the height (in cm) of 250 Grade 11 learners.

g Number of Cumulative
Height (cm) learners (f) frequency
145< x <150 26 6
150 < x <155 A 29
155<x <160 ! 60 89
52 215
32 247
3 250
250
2.1 Calculate the values of A and B. (2)
2.2 Calculate the estimated mean height of the learners. (3)
8 Write down the modal class. (1)
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[12]
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On the grid provided below, draw a cumulative frequency graph (ogive) to represent the

data on the height of the Gr. 11 learners.

24

Height of Gr. 11 learners in cm

Use the ogive to estimate the interquartile range of the data. Show all your calculations.

2.5
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QUESTION 3

In the diagram below, the vertices of AABC are A, C(4;-4) and E(—6;-9).
The angle of inclination of AC is « . ACE = . The equation of ACis 3x+y—-8=0.

y| A
a
0 X
C(4;-4)
E(-6;-9)
3.1 Write down the gradient of AC. (2)
3.2 Calculate the size of a. (2)
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3.3 Calculate the size of f. (5)

3.4 Determine the equation of EF if F is a point on AC produced such that EFA =90°. 4)

35 Calculate the length of EF. (5)
[18]
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QUESTION 4
Triangle PRS has vertices P(-1;3), R(3;-1) and S(a;b), as shown in the sketch below.

' Y

(—1:3)

> x
S{a :B)
4.1 Calculate the coordinates of T, the midpoint of PR. (2)
4.2 If the perpendicular bisector of PR passes through S, show that a=b. (4)
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4.3 If a<0,b<0 and the area of APRS=12 square units, determine the (7)
coordinates of S.

[13]
QUESTION 5
51 If sin33°=m, determine the following, in terms of m, without the use of a calculator:
5.1.1 tan 33° (2)
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512 cos777° (3)
513 sin(—237°) (3)
5.2 Given that 4tan #+5=0 and S [0°;180°]. Determine, with the aid of a diagram,
and without the use of a calculator, the value of \/41cos 3. (4)
5.3 5.3.1  Simplify the following expression to a single trigonometric ratio:
sin(180°— f).cos(90° - B) -1
cos(—/3) (4)

Copyright reserved Please turn over
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53.2  Hence, determine for which value(s) of 2, where 3 [0°;360°],

sin(180° - f3). €0s(90°~ ) ~1 iyt e undefined.
cos(—4) 3)

5.4 54.1 Prove the following identity:

. 1
tana.SIna + cosa = ———
cosa (2)

5.4.2 Hence determine the general solution of:

: 3
tana.sina +cosa = ——

sina 4)

[25]
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QUESTION 6

In the diagram, the graph of the function f(x)= cos( 2] is drawn for the interval x e [—180°;180°].

X

2 A

\_

-180°  -150°  -120© 90  -60°  -30° QO 30° 60° g0° 120 150°
-1
2
6.1 Write down:
6.1.1 the amplitude of f. (1)
6.1.2 the period of f. (1)
6.2 Draw the graph of g(x) =sin(x—30°) for the interval x [-180°;180°] on the axes
provided above. Clearly indicate all intercepts with the axes and the turning point(s). (3)
6.3 Write down the values of x in the interval x e [—180° : 180°] , for which f(x).g(x)=0. (2)
6.4 Write down the values of x in the interval x e [0° ;180“] , for which g(x) = f(x) +%. (2)
6.5 The graph of h is obtained by reflecting the graph of g in the y-axis. Write down the
equation of h. (2)
[11]
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QUESTION 7
7.1 AABC has AB =11cm, BC =6 cm and AC = 15 cm.
A
15cm
11 cm c
6 cm
B
Calculate the size of B. (4)
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T2 In the diagram below, P, Q, R and S are points in the same vertical plane.
The angle of elevation of R from Q is a and the angle of elevation of Q from S is 6.

PS =xunitsand QRS=/3.

..

il

P X S
xsin(ea +6)
cosésin 2 (6)

Prove that: SR =

[10]
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QUESTION 8

The diagram below shows an open rectangular box, made out of sheet metal.
Its measurements are as follows:

e length =27 cm__

o breadth = 24 6.

e height = 10em:-

10 cm
27 cm
24 cm
8.1 Calculate the total surface area of sheet metal needed to manufacture this open box. (3)
8.2 4.5 liter water is poured into this box. Calculate the depth of the water in the box.
Take note: 1 liter = 1000 cm?. 3)
(6]
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Give reasons for ALL statements in QUESTIONS 9, 10 and 11.
QUESTION 9

9.1 O is the centre of the circle. A, B, C and D are points on the circumference. AOB is a
straight line“AC and BC are drawn. OD is drawn parallel to BC, and intersects AC in E.
The radiusofthe circle is 10 cm, and AC = 12 cm.
Calculate the length of ED. (6)
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9.2 In the diagram below, JG is a tangent to circle FGH at G. FG, GH and FH are drawn.
JGF =x-5 and FGH =3x.

Calculate the value of x. (5)

[11]
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QUESTION 10

In the diagram below, RS is a diameter of the circle centred at O. Chord ST is produced to W.
Chord SP produced meets the tangent RW at V. R =50,

10.1 Calculate the sizes of the following angles.
10.1.1 R, (3)
10.1.2 W (3)
10.1.3 P, 2)
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102 Provethat V, = PTS (4)
10.3 Hence, prove that WVPT is a cyclic quadrilateral. (1)
[13]
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QUESTION 11

111 Use the diagram to prove the theorem which states that P+ R =180°

P

KZN/November 2023

Q)
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In the diagram two circles are intersecting at B and D. O is the centre of the smaller
circle. B, C, D and E are points on the circumference of circle O. A is a point on the
circumference of the bigger circle. DEA is a straight line. OB, OD, OA, BA, BD and

BE are drawn. OA and BE intersectatF. A =X.

11.2

(4)

11.2.1 Name, with reasons, THREE other angles equal to x.

(4)

11.2:2 Calculate C in terms of Xx.
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11.2.3 Prove that AB = AE. (5)
11.2.4 Prove that AB is NOT a tangent to circle BCDE. 3
[21]
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INFORMATION SHEET

A=P@-i)" A=P(1+i)"
n
S, =E[Za+(n~1)d]
crzl Sl=i;—1<r<l
1-r1
E_ x[(1+?)” —1] b x[l—(]i+i)‘"]
i i
£ (%) = im f(x+h)—f(x)
h—>0 h
X, +X, Y, +Y
d:\/(xz_xz)2+(y2_Y1)2 M[ 12 2‘ 12 2]
. _ - Y= ¥
y =mx+c y—y, =m(x-x,) m=22"-1 m=tand
X; =%
(x—a) +(y-by =r?
InAABC: 2 - P _ ¢
sinA sinB sinC
a’ =b%+c¢* —2bc.cos A
area AABC = %ab.sin C
sin(a + ) =sin ¢ cos f+cosasin B sin(a — ) =sin @ cos f —cosasin g
cos(ax + ) = cosa cos ff —sin asin 8 cos(a — ) = cosa cos 3 +sin asin f#
cos’ a —sin’ a
c0s2a =41-2sin’«a sin 2a = 2sin a cosa
2cos’ a -1
— X Z(Xi _2)2
K= — 2 _ -l
n e i —
n
n(A)
P(A)=® P(A or B) =P(A)+P(B) - P(A and B)
X=X\y-Yy
y =a+bhx bzz( \y-9)

> (x—x)
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