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QUESTION 1

1.1 | g=42 Av Value of g
Minimum : .@=42-35=7 AV Value of a
d=23 AV Value of
f—23 =14 Therefore f= 37 AV Value of d
f—b=22 5 Therefore b= 15 CAY Value of b
7+15+/c+23+2c+37+42 CAVY Setting up equation

=25 CAV Simplifying
3c+124 numerator
7 - CAY equation in ¢
3c+ 124 =175
3c =51
c=17 CAV 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 2 40
Total 40 930
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2.1 Estimated Mean = —2 = 23,25 Av930 AvV40
40 CAY Answer (only if (3)
denominator is 40)
(Answer only full marks)
2.2 DO NO RK THIS QUESTION
23 60 % of 50 minutes = 30 minutes Av Calculation

9 learners

Av 30 minutes
Av Answer (AO full marks)

3)
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QUESTION 3
y 1‘
B(8;10)
A(-8:6)
F (8 ;3 1)
/ B
- . O Ll
D(-2;0) M X
A\
3.1 6—0 6 Av'subst. of points A and D
mAD = 8+2 —6 -1 CAY Answer
2
32 | mAD =mBC=-1 ....(AD | BC) CAV gradient of BC
y=mx-+¢c
10=-1(8)+¢ CA Y subst. of point C and
18 =c gradient
y=-x+18 CAVY Answer 3)
33 BD = 10-0 10 1 Av'subst. of points A and D
meY =912 "10_ 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 ()
3.5 | T(3;5) ... midpoint A ¥ coordinates

C(13;5)

CA CAv““Eoordinates of C

3)
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3.6

1,2 2 20

= — 2 —2_)] —mf— = —

BF \,(8 8)+(10 33) 63 >
100

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

OR

Area of ABDF = Area of A DBM — area of A DFM

= %(10) (10)—%(10) [QJ

3
_ 100 _ 33,3 units >
33
OR
]
MpF = —
5 1
tan FDM = —
3
FDM = 18.43°
BD = 1042
oF - 10V10

3

sin 26.57°

10410
3

.. Area of A BDF = % 10v2 x

= 33,3 units’

A¥ Substitution
AV BF value

CAV Subst. into formula
CAY Simplification
CAVY Answer

(5)

[18]
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QUESTION 4
4.1
g
« E3;1D)
+ :‘-:
P(5;-5)
411 Ep=,/(3-5)2+ (1+5)? AV Substitution
=V (224 (6)° CAYEP value

EP = V40
(x—=3)2+@—-1)2=40

X2 —6x+9+ > =2y +1=40

x* +y* —6x-2y-30=0

CA v Substitution

CAY Answer

(4)

Radius: 145 3
adius: m = >—==
1
Tangent:m=§
y=mx-+c
1
—5=§(5)+c

-15 =5+ 3¢
-20 = 3¢

AV Gradient of radius

CAV Gradient of tangent
(provided it is positive)

CA V¥ Subst. Of point and
gradient.

CAY cf%@ﬁiue

Aﬁ%er

()
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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 CAV' Y Answer
i (AO full marks) 4)
422 | Radius of lariek circle:
Radius of larg:r circle: Zml A ‘/l (ZJE)
Radius of smaller circle: r = > (2\? 10) = 10 units 2
CA v Answer
OR
Radius = /(4 -3 + (-2 — 1)
= J10
OR
Raduis = /(4 — 5)* + (-2 - 5)
= V10 (2)
- 7 —
4.3 EC = J(g B 3)2 +3-1) AY" Substitution
= /6% +2°
= J36+4
=40 CA Y EC = 40
~+ EC= radius CA v equating to radius
. C lies on the circle, centre E CA v Conclusion
OR
K—6x+9+y"—2y+1=40
¥y —6x-2y-30=0
OR
(x=3) +(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
5.1
1
5.1.1 | cos192° . AV \m
= —cos12 i
1 Av'—cos 12
1+ ¢
CAY Answer
(3)
5.1.2 | cos 24’
=2co0s?12"—1 Av'Double angle
2
— 9 ( 1 ) _1 Expansion
2\’ 1+q? CA VY Substitution
= -1
1+ g2
CAVY Answer
OR
Cos 24° = | —2sin® 12°
2
=1 -2|-14
A1+ qz
—1- qu
1+ ¢
OR
2 2
1 q
Cos 24° = -
£J1+Q2J [\H"‘QZJ
_ 7
1+ qz 1+ q2
_ -7
1+ qz 3)
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513 |1—2sin%26"

= cos12° Av'Double angle
1
= CAvY Answer
V1+q?
1 2)
5.2 2 sin2 (x —180°) cos(180° — x)
cos(90° +f}9ﬁ1x — cos (x —90) sin (720" — x)
v (—si 2
2(-'1,@;191%{()2 (—cosx) AV (=sinx)
= T Av'—cosx
—sin x./sinx /sinx — (sin x. —sin x) AV — sin x
—2sin? x cos x AVsinx
= 5 Av'-sinx
—2sin®x cosx
CA\/T
= undefined CAY Answer (7)
5.3.1 cos A
LHS: (1 — tan A i
( )(0032 A} AvSIA
_ cos A
— 1_SmA cos A A v cos’ A —sin’ A
cos A os> A—sin® A
_ [cosA-sm A _©08 A _ A ¥ simplification
cos A (cos A —sin A)(cos A +sin A)

1
cos A +smn A
=RHS (3)

5.3.2 | DO NOT MARK THIS QUESTION

5.4 | DO NOT MARK THIS QUESTION

(18]
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QUESTION 6

6.1
S
:/-sn 120 90 0 30 ’
0.5
14
151
a4
Graph of f: A 1 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 o
6.2.3 singx = cos(x + 60)
1 . . v'Co - Rati
sinzx =sin[90 — (x +60)] A¥Co - Ratio
1 o \4/ 1 1 1
sinzx = sin[30° — x] Av Equation in sine only
a 1 o
Ex=30 —x A‘/Ex=_30 — X
3 . :
Ex =30 INt
o Av Answer)|
x =20 -l
CA( AQ-full marks) (4)
6.2.4 | h(x) = g(x + 30)
h(x) = cos(x + 30 + 60) A v'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
— = oSy
19 AV Trig ratio
PR=19cosy AY Length of PR
Now PR =PQ .....(AMPR = AMPQ ...90deg HS) Av Congruent triangles
1 .
Area of APQR = ~(19 cos y)(19 cos y) sin x Av'Reason SAS
_ 361sinx cos’y Av/Substitution into Area Formula 5)
a 2
72 | RQ? = 19% + 192 — 2(19)(19) cos(180" — 2p3) AV'Size of angle RMQ

RQ? = 361 + 361 — 722(— cos 23)
RQ? = 722 + 722 cos 23

RQ?% = 722 + 722(2cos? B — 1)
RQ? = 1444 cos? B

RQ = 38cosf

OR

MR? = RQ? + MQ? —2RQ . MQ cosf3
192 = RQ* + 19> — 2(RQ) (19) cos
0=RQ*-38RQ. cosf
38 RQcos B RQ’
RQ  RQ
RQ = 38 cosf

AV Subst. Cosine rule
Av'Reduction
Av'Simplifying

Av'Double angle expansion
Av'1444 cos? B

(6)

[11]
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QUESTION 8

8.1

O is the centp&@f the circle, radius r, and chord AB = v128
and

OC:CD=3:2. ABD = 27°

81.1 |0C 3 3r Av OC and CD in

D 2 2r terms of r.

AC = CB =42 cm ... (line from centre L chord) AV S/R

In AAOC:

2 _ (3..)° V2):

:1'6— (Er) + (4 2) ... Pythagoras AY Pythagoras (S/R)

e? =32 —

25 CAY Simplifying

r¢= % X % = 50 cm? CAY" Answer

r=5V2 cm

_ 3)

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

8.2.2

a) Sv
Sv
sV 3)
b) QRS = 120°...[Opposite angles of cyclic quad. ] Sv RvY (2)
©) |QRS+S; =120°+ 60° = 180 SV
PS || QR (Co-Interior angles are supplementary) RvV
2)
d) Q, = 90° .....(Corresponding Angles ; PS || QR) S/RV
TR is a diameter of the circle. (Conv. Angle in the semi -circle) | Rv' (2)
OR
S, = 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 Z's on semi circle)

[18]
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QUESTION 9

9.1

Sv" Construction

1

Area A ADE o APX M
Proof: —— ————~ = = = —— (Common vertex E, same vSvR
Area ADBE L ) DB height )
: v
Area A AED 5 AE X h, AE (Common vertex D, same S/R

= T+~ height i)
Area A DBE 1 ECxh EC

(Common base DE,
Area A DBE = Area A ECD same height, DE // vSvR

Area A ADE  Area A AED BC)
= ( No Marks if no

Arca A DBE  Area A ECD .
Area of A ADE is common | construction

. AD _ AE and Area A DBE = Area A | indicated in

""DB  EC ECD drawing or (6)
words)
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9.2

T
9.2.1 | In A’s ABC and EBA
1) B=B....[Common] S/RV
2) A, =E,...[Tangent — Chord Theorem] SVRV
3) C, = EAB....[Remaining Angles of A’s]
AABC ||| AEBA...[AAA] RV 4)
9.2.2 | AABC ||| AEBA
AB _BC _AC . i S/RV
5 = 7B EA similar triangles
2r
5 3
== Sv/Substitution
2r + 2—; J
2r 2r v iplicati
ar (21’ n _) e Sv'Multiplication
3 3
4r? 4% ’c
3 9
1612 -
5=
2 =25x k
re = —
16 :
Sy Answer
= (25 X — = — L
T 5 6= 2 metres @)
9.2.3 | Let AH=5a and HD = 7a
AF AH 5a 5 p Th FH I| ED vSvR (2)
FE_HD_7a_7'""[ rop. Theorem; FH || ED]
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9.2.4 5
AAFH = EﬂAHE .... [Common Vertex; Equal Heights] VS vR
ﬂAFH—S(SﬂAED) C Vertex; Equal Height
=17 :ﬁ ....[Common Vertex; Equal Heights] vS/R
AAFH 250 S
AAED 144! )
OR

Arca AAFH _ | AF.AH Sin A,
Area AAED 1 AE.AD Sin A,
_(AFT. AF AH
S|l | SICE€ —— = ——

AE FE AD

_(saY
12a
25

144

9.2.5 | LetOH =x
Then HC = r - x =17{5—xmetres

AF  BH

T «....[Prop. Theorem; FH || AB vS/R
715
Z + x

()72
(o) (-7

75+ 20x = 105 — 28x

48x = 30
_ 30 _ 5 ) v'S
x = g=g metres = 3)
[22]

TOTAL MARKS: 150
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