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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 9 questions.

2. Answer ALL the questions.

3. Number the answers correctly according to the numbering system used in this question
paper.

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

5 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.

73 If necessary, round off answers to TWO decimal places, unless stated otherwise.
8. Diagrams are NOT necessarily drawn to scale.

9. An information sheet with formulae is included at the end of the question paper.
10. Write neatly and legibly.
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QUESTION 1

Seven scores for a test out of 50 marks were recorded. However, when recording the data
the statistician had some difficulty with his computer. He listed the following conditions
that he had remembered,

[Scores [ @ Jo6 [ ¢ [ d | e | f | g |
» Maximum Value is 42
» Rangeis 35
» Median is 23
» The difference between the median and the upper quartile is 14
» The Inter - Quartile Range is 22
> e=2k
» The mean is 25.
Determine the valucs of the scores. (Show all working) (10)
(10]
QUESTION 2
The class teacher of a grade 10 class collected the following data for her learners. She
recorded the time taken by the learners to complete different tasks assigned.
:" No. of learners
Time in minutes
0<t<10 /95
10<t<20 8
20 <t <30 ' 18
30<t<40 7
40 <t <50 2
2.1  Calculate the estimated mean time. 3)
2.2 Draw a frequency polygon (Ogive) curve on the system of axes provided, (5)
2.3 Calculate how many learners took more than 60 % of the time to complete the tasks
assigned to them. (3)
(11}
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QUESTION 3

In the sketch below, A(-8;6), B(8 ; 10), C and D(-2:0) are the vertices of a trapezium having
AD || BC. T is the midpoint of DB. From the vertex B, BM is drawn perpendicular to the

x —axis and intersects DC in F (8 =3 -;;)

vt
B(8;10)
A(-8:6)
5 c
F(8;3 1)
(53
_ - =
-2: 0)
D(-2;0) M

3
3.1 Calculate the gradient of AD. (2)
3.2 Determine the equation of BC in the form y = mx +c. (3)
33 Prove that BD L AD. 3)
3.4 Calculate the size of BDM. )
35 If TC || DM and points T and C arc symmetrical about the line BM. Calculate the 3)

coordinates of C.

3.6 Calculate the area of ABDF. (5)

18]
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QUESTION 4

In the diagram below, the circle centred at E (3 ; 1) passes through the point, P (5 ; -5).

e« E(3:1)
“ 5 =
P(5;-5)
4.1  Determine the equation of :
4.1.1 The circle in the form x2 + y2 + Ax + By + C = 0. (4)
4.1.2 The tangent to the circle at P (5 ; --5) in the form y = mx + c. (5)

4.2 A smaller circle is drawn inside the circle. Line EP is the diameter of the small

circle.

Determine the:

4.2.1 Coordinates of the centre of the smaller circle. 4)

4.2.2 Length of the radius. (2
43  Hence, or otherwise, determine whether the point C(9 ; 3) lies inside, o or

on the circle centre, E. 4)

(19]
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QUESTION 5

5.

If tan 12" = q , then determine the value of the following, without using a calculator:

5.1.1 cos1

5.1.2 cos

513 1-—2sin%6

32 Evaluate the following trigonometric expression without using a calculator:
2 sin?(x — 1807) cos(180° — x)
cos(90° + x) sin x — cos (x — 90) sin (720" — x)
5.3 cos A 1
Given: (1 —tan A =
P ) [cos 2A ) cosA +Sin A
5.3.1 Prove the identity.
5.3.2 Write down the maximum value of ;
cos A +Sin A
54 Calculate the value of
52°
> cos® 4
3g®
QUESTION 6
6.1 Sketch the graphs of f(x) = sin%x and g(x) = cos(x + 60°) for x €
[—180°; 180°] on the grid given at the back.
6.2 Use your graphs to answer the following questions:

6.2.1 Write down the range of the graph of f.
6.2.2 State the period of g.
6.2.3 Determine the values of x for which f(x) = g(x).

6.2.4 If h(x) = g(x + 30"), write down the equation of A.
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2

C))
[24]

(6)

)
(1)
(C))

3)
(16]
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QUESTION 7

In the diagram below, MP is a vertical tower. MQ and MR are wire ropes used to stabilize
MP and are each 19 metres in length. R, P and Q are in the same horizontal plane.

The angle of elevatiomof M from R is y,

RPQ = x and MQ

71 Prove that the Area of A PQR = Elsm:—-—msz—x ®)
7.2 Show that, RQ = 38 cos (6)
|11]
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QUESTION 8

8.1 O is the centre of the circle, radius , and chord AB =+/128 cm. OCD 1 AB and
OC:CD=3:2. ABD =27°

vd
<

C R2~7B

D
8.1.1 Calculate the length of the radius of the circle, without using a calculator. (5)
8.1.2 Calculate, with reason and AOD. )

8.2 Complete the following statement:

(2)
8.2.1 The exterior angle of a cyclic quadrilateral is .........cccoeveriiercrenaeninne
8.2.2 TQisa chord of the circle PQRST. QAT L PAS. Q, =30 and P = §,.
a)  Name 3 angles each equal to 60°. (3)
b) Calculate the size of QRS. (2)
c) Prove that PS || QR. (2)
d) Prove that TR is a diameter of the circle . (2)
(18]
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QUESTION 9
9.1 InAABC, DE | BC. Prove:

AD _AE

DB EC

A
D > E
(6)
B > C

9.2 Inthe diagram, O is the centre of the circle ACDE. EC is produced to B. TABis a
tangent to the circle at A. EC and AD intersect at H. F is a point on EA.
ED || FH || TAB. EOHCB is a straight line. AH: HD=35; 7.

%
9.2.1 Prove AABC || AEBA 4)
922 Calculate r, the radius of the circle, if AB = 5 metres and BC etres. 4
9.23  Write down, with reason the value of AF : FE. 2)
924 3 Area of AAFH 4
Determine el 4)
9.2.5 Calculate the length of OH. 3)

(23]
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INFORMATION SHEET: MATHEMATICS

Fo ~b+yb? -4

2a
A= P(1+ni) = P(1-ni) A=PQ-i)" A=P(+i)"
T =a+(n-1 S, =§(Za+(n—l)d)

T =ar™’ Ky =M 3 r=l Sm=li;—1-<r{1

g o r—1

po A0y -1 po A=)

i SaHh)-f(0)

Ix =
i) h—0 h
_+_
d=J(x2—xl)2 +(, ")’1)2 M[xl 2x2;y1 ;yZJ
y=nmx+c y=y, =m(x—-x,) m=yZ__yl m=ian @
¥ =%

(x—a) +(y-b) =r?

1 :
In AABC: -a = ,b = _c 15124—-132 +(.‘2 ~2bc.cos A area AABC = — ab.sin C
sind snB snC 2
sin(a + f) = sin a.cos B + cosa.sin 3 sin(a — ) = sin a.cos B — cosa.sin
cos(cx + )= cosa.cos B —sin a.sin S cos(a — B) = cosa.cos f+sin a.sin

cos’a—sin’a

cos2a=41-2sina sin 2¢ = 2sin @.cos &

2¢cos’ a—1
PACEE)
5 fo o’ ==l
n n
P(4) = % P(A or B)=P(A) + P(B) - B)
p=a+bx b= Z%}j};): 2
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DIAGRAM SHEET
QUESTION 2
—
Ti minutes No. of learners
B < 10 5
10<t<20 8
20<t<30 18
30<t<40 7
40<t<50 2
QUESTION 6.1
1 4
o LI
150 120 & &0 30 [e) £ P P = 1 {.
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QUESTION 1

1.1 | g=42 Av Value of g
Minimum : @=42-35=7 Av Value of a
d=23 =l AV Value of
f-23=14 refore /=37 AV Value of d
f-b=22]; _ﬁ-t:herefore b=15 CAY Value of b
7+15 +C*f[-“223 +2c+37+42 CAY Setting up equation

=25 CAY Simplifying
3c+124 numerator
7 - CAY equation in ¢
3c+124 =175
3c =51
E=517 CAY Value of ¢
Therefore e = 34 CAV Value of e (10)
[10]
QUESTION 2
Time (in minutes) Number of Learners Midpoint of fx Cf
Interval(x)
0<t<10 5 5 25 5
10<t<20 8 15 120 13
20<t <30 18 25 450 31
30 <t <40 7 35 245 38
40<t<50 2 45 92 40
Total 40 930
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2.1 Estimated Mean = 2= = 23,25 Av930 AvV40
A9 CAv¥ Answer (only if (3)
denominator is 40)
(Answer only full marks)
22 DO NO@EARK THIS QUESTION
|
AT)
=L
23 60 % of 50 minutes = 30 minutes Av¥ Calculation
9 learners A¥ 30 minutes
AY Answer (AO full marks) (3)
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Downloaded frdap\@ttatereiphiyskiutesaurceza.com

A(-8;6)

B(8:10)

M x
A J

3.1 6—'0 6 AV subst. of points A and D

mAD = aa 2 8 =d CAY Answer

)

32 |mAD=mBC=-1 ....(AD | BC) CAV gradient of BC

y=mx-+c

10=-1(8) +c¢ CA Y subst. of point C and

18 =c¢ gradient

y=-x+18 CAY Answer 3)
33 B 10—-0 10 i Av'subst. of points A and D

MECE"G02 -1 AV Gradient of BD

Since the product of the gradients of lines AV Justification

AD and BD = -1

Therefore BD L AD (3)
34 |tanf =1 CAv'tanf =1

BDM = 45° CAV Answer (2)
3.5 | T(3;5) ... midpoint AY coorld:i_i:iia'i_:es

C(13;5) CA CAv¥éoordinates of C (3)
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3.6

1,2 2 20

= - 2 T e R e

BF \/(8 8)+(10 33) 63 5
_ 100

Area of ABDF = %(10) (?) = 33% square units.

OR

Av Substitution
AvY BF value

CAV Subst. into formula
CAY Simplification
CAY Answer

Area of ABBY = Area of A DBM - area of A DFM
I 1 1 10
== = _ (10)(10) - = (10)| —
L 10)10)-3 (o))
= B0 a3 i
33
OR
1
mpr = —
3 1
tan FDM = —
3
FDM = 18.43°
BD = 10V2
oF = 10V10
3
. Area of A BDF = —;- 1042 x '0‘3% sin 26.57°
= 33,3 units’
(5)
[18]
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QUESTION 4
4.1
ll.‘.‘
Cq_"_"f
f{r _7
4000 ai
Luf
ﬁ{_r
L_:
« E (3 b 1)
+ 0 x:
P(5;-5)
4.1.1 AV Substitution

=J(3=5)2+(1+5)?

P =(-2)?+(6)*

EP = V40
(x—=3)2+@-12=40
xP—6x+94+)y* =2y +1=40

CAVY'EP value

CA Y Substitution

x> +y? —6x—2y-30=0 CAY Answer (4)
4.1.2 ) 1+5 Av Gradient of radius
Radius: m = ——=-3
3-5
v o1 CA V¥ Gradient of tangent
angent: m.= 3 (provided it is positive)
y=mx+c
1
-5 = 3 (5)+c
-15=5+ 3¢ CA ¥ Subst. Of point and
-20 = 3¢ gradient.
2
= e 6 —_— ——
£ 3 i
1 2 40007
y=—-x — 6= CA/CLJfB&
3 3
Inngy
CAY Answer (5)
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4.2.1 | Coordinates of Centre of smaller circle: Av" midpoint formula
(ﬁ ﬂ) = (4; =2) AV Substitution
2 "2 ' CA CAVY' Y Answer
(AO full marks) 4)
4.2.2
Av L (24i0)
= /10 units 2
CA v Answer
Raduis = /(4 — 5)° + (-2 - 5)
_ i 2)
2 v ituti
43 EC = \/(9 —3f +(3-1) AY" Substitution
= /6% +2?
= 36+4
= a0 CA Y EC = 40
-+ EC= radius CA v equating to radius
. C lies on the circle, centre E CA vV Conelusion
OR
¥—6x+9+y?-2y+1=40
¥+ —6x-2y—30=0
OR
(= 3)2 +(y—1) =40
LHS= (9-3)*+ (3-1)> =40
RHS =40
~.LHS =RHS
-~ It lies on the circle @)
[19]
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QUESTION 5
51
1
5.1.1 | cos192° ) AY JT+q?
= —cos 12 5
1 Av'—cos 12
1+ ¢?
CAY Answer
3)
5.1.2 | cos 24’
=2c0s?12"—1 Av'Double angle
2
—9 ( 1 ) -1 Expansion
fo 1+q? CAV Substitution
= -1
1+¢q2
CAVY Answer
OR
Cos 24° = 1 —2sin’ 12°
=1-2/-14
J1+¢°
=1L 2%
1+ g
OR
2 2
1 q
Cos 24° = -
{\/1+qu [\(1+q2J
_ g
1+¢* 1+4°
_ =g
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513 |1—2sin?6
=cos 12" Av'Double angle
1
= CAY Answer
V1+¢q?
£ 2)
52 2sin?(x — 180°) cos(180° — x)
cos(90° + g{f’i?é:mx — cos (x — 90) sin (720" — x)
407
nAnT i
Z(ﬁ}fﬂx}z. (= cos x) AV (—sinx)?
~ —sin xrqs:‘li{f?% — (sinx. —sin x) AY'— cosx
SR ’ Av'—sinx
=2 sin? x cos x i;fl;;cr
0 =2 svinzx cos x
CA\/T
= undefined CAY Answer 7
5.3.1 cos A
LHS: (1 — tan A i
: )[0032 AJ gt
_ cos A
— 1_SmA cos A A v cos’ A —sin’ A
cos A /| cos’ A—sin® A
o [[EEEATRD _ 08 A : A ¥ simplification
cos A (cos A —sin A)(cos A +sin A)
. 1
cos A +sin A
=RHS (3)
5.3.2 | DO NOT MARK THIS QUESTION
5.4 DO NOT MARK THIS QUESTION
[18]
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Rl

I|II

Bl
O]
=1l | -
B5I5
=25
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6.1
S
/f'sn 120 90 60 30 '
0.5
14
151
24
Graph of f: A | mark for x — intercepts
A 1 marks for minimum and maximum points
A 1 mark for shape
Graph of g: A 1 mark for end points
A 1 mark for x — intercepts
A 1 mark for y — intercept (6)
6.2.1| ye[-1;1] CAY [-1;1] (2)
A ¥'notation
6.2.2 | 360° Av Answer (1)
2. 1 .
6.2.3 singx = cos(x + 60)
1 o o « = 1
sinzx =sin[90 — (x +60)] Sl
1 2 v E ion i &
sinzx = sin[30° — «] Av Equation in sine only
o ] o
Ex=30 —x AVSx =30-~x
3 a
Ex =30
" AY Answer |
— 20 e
* CA( AQ_full marks) @)
6.24 | h(x) = g(x + 30)
h(x) = cos(x + 30 + 60) A Y'substitution
h(x) = cos(x + 90) AV cos(x +90)
h(x) = —sinx Av Answer ( AO full marks) 3)
[14]
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QUESTION 7

7.1 PR

T AV Trig ratio
ER=19c05y AV Length of PR
Now PR =PQ .....(AMPR = AMPQ ...90deg HS) AV Congrient triangles
Area of APQR = i (19 cosy)(19 cos y) sinx Av'Reason SAS

_ 361 sinxcos?y Av/Substitution into Area Formula )

2
7.2 | RQ? = 192 + 192 — 2(19)(19) cos(180° — 28) AVSize of angle RMQ
RQ? = 361 + 361 — 722(— cos 23) AV Subst. Cosine rule
RQ? =722 + 722 cos 23 A¥Reduction
RQ? = 722 + 722(2cos? B — 1) AV Simplifying
RQ? = 1444 cos? B Av'Double angle expansion |
RQ = 38cos B Av'1444 cos? B ©)
OR
MR? = RQ? + MQ? —2RQ . MQ cos 3
192 = RQ* + 19 — 2(RQ) (19) cosf
0=RQ*-38RQ. cosf
38 RQcos B _ RQ*
RQ RQ
RQ = 38 cosf
[11]
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QUESTION 8
8.1 O 1s the cenﬁg& f the circle, radius r, and chord AB =+v128

cm. OCD i(:I k and

OC: CD #2. ABD =27°

00q]
N
O
i
A 7B

8.1.1 |0C 3 3r Av OC and CD in

D 2 2r terms of .

AC = CB = 42 cm ... (line from centre L chord) Av SR

In AAOC:

2 _ (3.\° %

11”6 = (5 r) + (4\/5) ... Pythagoras AV Pythagoras (S/R)

—r?=32 C e

25 CAV Simplifying

$ = % X E = 50 cm? CAY" Answer

r=5V2 cm

(5)

8.1.2 | AOD =54° (angle at the centre 2 x angle at the circum) AV S AVR (2)
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8.2.1 | (Exterior angle of cyclic quad = int. opp. A) Svv (2)

822

a) Sv
Sv
sV 3)
b) QRS = 120°...[Opposite angles of cyclic quad. ] SV RV (2)
¢) | QRS+S; =120°+ 60°= 180 SV
PS || QR (Co-Interior angles are supplementary) RV
(2)
d) Q, = 90° .....(Corresponding Angles ; PS || QR) S/RvV
TR is a diameter of the circle. (Conv. Angle in the semi -circle) | RV’ (2)
OR
él =60° ... given
Q[ =30° ... given
Q, + Qz + é, =180° opp £'s of a cyclic quad
~Q, =90°
-~ TR is a diameter ( £'s subt by 90°)
Conv /'s on semi circle)
[18]
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9.1

1

Sv" Construction

Area A ADE _ 372P% b,
Prooff —— ——— = = ———— = —— (Common vertex E, same vSvR
L v
Area A AED EAE X hy AE (Common vertex D, same Ll
= = .~ height i)
Area A DBE 1 EC x h EC
2 (Common base DE,
Area A DBE = Area A ECD same height, DE // vSvR
Area A ADE  Area A AED BC) .
Arca A DBE _ Arca A ECD _ (NoMarks if no
AD AE Area of A ADE is common | construction
w2 W I and Area A DBE = Area A | indicated in
DB EC ECD drawing or (©)
words)
Toa7
g
4000]
40007
| T
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9.2
T
9.2.1 | In A’s ABC and EBA
1) B=B....[Common] S/RY
2) A, =E,..[Tangent — Chord Theorem] SYRY
3) C, = EAB....[Remaining Angles of A’s]
AABC ||| AEBA...[AAA] RV (4)
9.2.2 | AABC ||| AEBA
ol _BC _BE s i s S/RV
k= similar triangles
2r
5 3
2r . © Sv'Substitution
2r + 3
2r 2r v iplicati
—(21’ _) — 5 Sv'Multiplication
3 3
4r? 4% -
3 9
1612 o
Py
“F250K ’
T
= |25 < 98 t
= ¢ = 7 metres 4
9.2.3 | Let AH=5a and HD =7a
AF AH 5a 5 vS ¥R (2)

FE HD 7a

=z .....[Prop. Theorem; FH || ED]
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9.24 5
AAFH = EQAHE .... [Common Vertex; Equal Heights] VS vR
) ....[Common Vertex; Equal Heights] VSR
v'S
@
OR
Arca AAFH _ | AF.AH Sin A,
Area A AED L AE.ADSin A,
_ ( AF]z . AF AH
S| —|sce —=—
AE FE AD
= [5_a 2
12a
- A
144
925 | LetOH=x
Then HC = r - x =175—xmetres
AF BH
_—— e ; : v'S/R
'E = OE [Prop. Theorem; FH || AB
7715
Z + x
. (15 i ) 3 (15 )
s )T\
(75_|_5 )_(105 & )
M (%
75+ 20x = 105 — 28x
48x = 30
30 ;
x=7g=g metres 3)
122]
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