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INSTRUCTIONS AND INFORMATION
Read the following instructions carefully before answering the questions.

1. The question paper consists of 10 questions.
2. Answer ALL the questions in the special ANSWER BOOK.

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

4. Answers only will NOT necessarily be awarded full marks.

5. You may use an approved scientific calculator (non-programmable and non-graphical) unless
stated otherwise.

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

8. Write neatly and legibly.
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QUESTION 1
A group of 9 students attended a course in Statistics on Saturdays over a period of 10 months. The
number of Saturdays on which a student was absent was recorded below and the scatterplot is drawn

for the data.

Number of Saturdays absent 0 1 2 2 3 3 5 6 7

Final mark (%) 96 |91 78 |83 |75 |55 70 | 68 |56
Ogive
120
100
'Y
®
g 8 / 1
5 7 ¢
(1]
£ 60 3 Py
(]
£
w40
20
0
0 1 2 3 4 5 6 7 8
Number of Saturdays absent

1.1  Determine the equation of the least squares regression line. 3)

1.2 Draw the least squares regression line on the grid provided on the given ANSWER (2)
BOOK.

1.3  Calculate the correlation coefficient. (1)

1.4 Comment on the strength of the correlation. 2)

1.5 If a student scored 52%, would it be accurate to predict that he or she was absent for 8
days? Motivate your answer. (3)

[11]
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QUESTION 2
2.1 A chess team consisting of 10 players scored the following points during the year.

23 34 39 40 42 53 56 62 68 76

2.1.1 Calculate the average score of the data. (2)

2.1.2 Calculate the standard deviation of the'data. (1)

2.1.3 How many players whose scores lie within ONE standard deviation from the 3)
mean?

2.2 The data set contains a total of nine numbers. The second and third numbers of the data
set are the same and the fourth number is 32. The seventh and eighth numbers are
different. The eighth number is one more than the 75" percentile. The mean for the data

1s 40.

Write down a possible list of nine numbers which will result in the above box and (6)
whisker plot.
[12]
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QUESTION 3

The figure below represents AABC with A(3;8), B(17; 6)and C(5; —6). The altitude AD cuts the
median BM at P.

Determine:
3.1 the coordinates of M, the midpoint of AC. (2)
3.2 the length of MB. (2)
3.3 the equation of the median, BM. 4)
3.4 If CE is drawn parallel to AB such that ABEC is a parallelogram and E is in the 4" (2)
quadrant, determine the x —coordinate of E.
3.5 the equation of the altitude AD. 3)
3.6 the coordinates of P. 4)
[17]
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In the diagram below, the large circle with centre A, has the equation x? — 2x + y? + 6y = 15.

A smaller circle with the equation (x — 1) + (y — b)? = 1, touches the larger circle at E.

The larger circle cuts the x-axis at B and C. The area of the triangle AABC is shaded.

4.1 Determine the coordinates of the centre A, and the radius of the circle. 5
4.2 Determine the coordinates of B and C. “4)
4.3 Determine the equation of the tangent to the larger circle at C. 4)
4.4 Determine the value of b. (2)
4.5 Determine the size of 8 rounded off to one decimal place. Assume that 8 is an obtuse 4)
angle.

4.6 Determine the area of the unshaded part of the larger circle. 4)

[23]
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QUESTION 5

5.1

5.2

5.3

54

If sinf = — 15—3 and cos 8 < 0, calculate without using a calculator and with the aid of a

diagram the value of:
5.1.1 sin26 5)
5.1.2 cos(@ + 30°) 4)

Evaluate without using a calculator:
sin 35° cos 35° (5
tan 225° cos 200°

1—tan4 _ cos 2A
1+tand 1+sin24
5.3.1 Prove the identity. 4)

Given that:

5.3.2 Hence, without using a calculator, determine the value of:
1 —tan22,5° 3)
1+ tan22,5°

Given: P =+/sinx.cosx

5.4.1 Determine the maximum value of P. 2)
5.4.2 Determine the general solution of sinx cosx = —0,24 &)
[28]
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QUESTION 6
The graphs of f(x) = cos x + q and g(x) = cos bx are sketched below for x € [—90°;90°]:

6.1 Determine:

6.1.1 the value of q if f touches the x-axis at the origin. (1)
6.1.2 the amplitude of f. (1)
6.1.3 the value of b if the period of g is half the period of f. (1)
6.1.4 the coordinates of the x-intercept of g. 2)

6.2  Use the graphs to determine the values of x in the interval x € [—90°; 90°] for which:
x.f'(x) <O0. 3)
[8]
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QUESTION 7
A telephone cable is to be created between 2 cliff sides AD and BE. An engineer stands at point
C in the same horizontal plane as the foot of the cliffs. He measures the angle of E from C and D

to be 8 and «a respectively. Cliff DA is y metres and x metres from the foot of cliff BE.

7.1 Show that the length of the telephone cable is given by:

. xtanf —y 5)
~ sina

7.2 If x =1000m,y = 250m and 8 = a = 45°. Calculate the distance between the
cliffs? 3)
[8]
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QUESTION 8
8.1 In the diagram below, O, is the centre of the circle and ABC is chord. OB | ABC.

Prove the theorem which states that AB = BC. &)

8.2 PR is a chord of a circle with centre M and radius r. The perpendicular line from M on PR
intersects PR at N and the circle at Q. PR = 120mm, MN = x and QN = 20mm.

8.2.1 Write down r in terms of x. (1)
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8.2.2 Hence calculate the numerical value of r, the radius of the circle. (6)

[12]

QUESTION 9
FA and FB are tangents to the circle ABC with BC = AC. FD ||CB and CAF = x. Chord AB is
produced to D and chord AC is produced to meet DF at E. BC is joined.

9.1 Write down FIVE other angles equal to x. )
9.2 Hence deduce that:

9.2.1 ABEFis a cyclic quadrilateral. 2)

922 AF =BD 2)

9.3 Provethat AF:FB = DE: AE 6)

[19]
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QUESTION 10
In the diagram below, F lies on lines ED and AB and G lies on lines ED and AC. DGFE is a
straight line and:

BFA |IDC , AB=40cm , BC=20cm , EF=16cm ,EB=10cm and FB = 12cm

10.1 With reasons, determine the value of % 2
10.2 Determine the length of ED. 2)
10.3 Without any reasons complete: AEFBJ|[A ... (1)
10.4 Hence, with reasons, determine the length of DC. 2)

3 Area of AEFB 1 5)

10.5 Show that -
OW ™At 16 Area of ADGC DG

[12]
TOTAL: 150
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d=+(—x)2 + (¥, — y1)?

f10) = lim

y=mx+c y—y; =m(x—xq)

(x —a)*+ (y —b)*> =r?
B b .
sinA  sinB sinC

a’> = b%? + c?> —2bc.cos A

In A ABC:

1
area A ABC = Eab.sinC
sin(a + B) =sina.cosfB + cosa.sinf

cos(a + ) = cosa.cosf —sinasinf

cos 2a = cos’a — sina

=1 - 2sin®a

= 2cos’a —1
. Xfx
X=="

n

n(A4)
P(A) = —=
(4) n(S)
y=a+ bx
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2 2
m=yz_y1 m = tan6
X2 —Xq

sin(ed —B) =sina.cosf —cosa.sinf
cos(a — ) = cosa.cosf + sinasinf

sin2a = 2sina cosa

Zn:(x1 — x)?
= i=1

P(Aor B) = P(A) + P(B) — P(A and B)

0.2

, LG -0
 Y(x—x)?
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If a candidate answered a question TWICE, mark only the FIRST attempt.

If a candidate crossed out an answer and did not redo it, mark the crossed-out

answer.

Consistent accuracy applies to ALL aspects of the marking guidelines.

Assuming values/ answers to solve a problem is unacceptable.

QUESTION 1
1.1 | A=90,375 v wvalue of A
B = —4,875 v value of B
¥ =90,38 — 4,88x v’ equation
(3)
1.2
Ogive y '
-intercept
120 Y P
v' passing through
100
\s mean pt (3,2;74,67))
) |
X 80
< \.\
°
E 60 I { (2)
€ ® )
©
i.% 40
20
0
0 2 4 6
Number of Saturdays absent
1.3|r=-0,80 v' answer
(1
1.4 | Negative strong correlation v negative
v’ strong 2)
1.5 52 =90,38 — 4,88x v 52=90,38 — 4,88x
x = 7,86 v  x=17,86
It is accurate since 7, 86 is closer to 8. v conclusion

OR

3)
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y =90,38 —4,88(8) v y =90,38 —4,88(8)
=51,34% v y=5134%
Whichis closestto52% .
v conclusion
(3)
[11]
QUESTION 2
211 _ 493 453
X = 10 . 10
— 49,3 answer )
AO: Full Marks
212 g, = 15,67 v’ answer (1)
213 | (X — 0y; X+ 0y) V' substitution
= (49,3 — 15,67 ;49,3 + 15,67) 4 interval
= (33,67 ;64,97) v 3
7 players (3)
22 |10 x x 32 45 y 51 53 80 v x=20
x =20 v 51
+ 312 v
Y — 40 >3
9 v 312
312 +y = 360 S owsu_
y =49 9
v y=49 (6)
[12]
QUESTION 3
3.1 3+5 8-6 x=4
M ( 2’ 2 ) P
32 | MB= /(17 —4)2 + (6 — 1)2 v’ substitution
= 154 ~ 13,93 Y answer @)
33 61 _ 5 v’ subst
Mup =T,,7 13
5 v gradient
l=®Wte v subst M(4; 1)or B(17;6)
v’ equation
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OR
y = %x - % v’ subst
OR v gradient
6—1 5 v' subst M(4; 1)or B(17;6)
MME =17 4713 v’ equation
y—6=%(x—17) )
5 7
Y1313
34 | 5+17 _ 1 v’ subst
2 v answer (2)
1 3+x,
2
x, =19
x=19
3.5 | myp, =-1 v omyp =-1
y=—x+c v’ subst grad and (3;8)
8=-3+c v’ equation
c=11 3)
Ly =—x+11 OR
OR v omyp =-1
myp = —1 v’ subst grad and (3;8)
y—8=—(x—-3) v’ equation
Ly =—x+11 3)
3.6 %x _ % = x 11 : equating
18x = 150
5x —7 = —13x + 143 v value of x
18x = 150 . valueof y
25 8
=3 =3 @
“P(353)
[17]

QUESTION 4
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41 [x2—2x+1+y2+6y+9=15+1+9 v (x—=1)?%+ (y + 3)?
(x—12+(y+3)2=25 v 25
A(1; =3) v value of x
r=5 v value of y
v r=5 (5)
42 |lety=0 v y=0
x?—2x=15 v' standard form
x? —2x=15=.0 v' B(-3;0)
=ER)x —>5) =10 v C(5;0)
X = S — 5 4)
B(—3;0)and C(5;0)
OR OR
(x—12+(0+3)2=25 v oy=
(x—1? =16 v (x-1*=16
x—1=44 v B(=30)
x=-30rx=>5 v C(5;0)
B(—3;0) and C(5;0) 4)
4.3 — 0 ;5—13) v mye :z
3 Vo Myn = _g
4 subst C(5;0)
mtan=—§ v y=—§x+23—0
y—0=—2(x—5)
3 @)
4 20
y="3**t3
44 \ri+r,=6 v 6
—-3—-b=6 v b=-9
b=-9 @)
45 |BC =8 v BC=8
(8)%2 = (5)%2+ (5)% — 2(5)(5) cos 6 v' substitution
cost‘):—% v COSH:_%
6 = 106,3° v answer
OR @
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_ —=3-0 OR
mAB - 1 _ (_3)
=2 v  tana=--
4 4
3 v’ 143,13°
tana = — 7 ,
4 tan,B = Z
a = 143,13°
3 v answer
tanf = 7 4)
B = 36,87°
6 =106,3°
OR OR
" _ 3
anp = 4 v tanf = %
p =3687° v+ BCA=3687°
*Bt4 = 3687 v ABC =3687°
ABC = 36,87° | < s opp = sides v answer
~ 0 =106,3° Isumof <sof AABC (4)
1 v tuti
4.6 areaAABC = = (8)(3) substitution
2 v 12
=12
v 25w
area of circle = m(5)? = 257 v answer
area unshaded = 25 — 12
“4)
= 66,54 units?
OR OR
1
areaAABC = > (5)(5)sin106,3° v’ substitution
= 12,00 Vo1
area of circle = m(5)? = 25n v 25m
area unshaded area = 25m — 12 v answer
— 66,54 units? @)
[23]
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QUESTION 5
5.1.1
x% + (=5)% = (13)?
x% =144
v
x=—12 3rd quad
v ox=-12
v 2sin @ cos @
sin 28 = 2sin @ cos 0 v" Substution
- 2(;5)(__12) v" Answer
13 13
5
10 ®
169
5.1.2 cos(8 + 30°) = cos 8.c0s.30° — sin 6 sin 30° expansion
S \(B) _(_s)\ (2 bst — 2 and — >
_( 13)(2) ( 13)(2) Subs iz M 13
_ 12345 v’ subst 3 and ~
26 2 2
v’ answer 4)
5.2 sin 35° cos 35° v tan45°
tan 225° cos 200° v —sin 70°
sin 35° cos 35°
= v -1
tan 45°(— sin 70°)
‘/ : o o
 sin35°cos 35° 2 sin 35° cos 35
~ (=1)sin 70°) v —%
_ sin 35° cos 35°
- —1)2si o o
(—=1)2sin 35°cos 35 )
__1 OR
2
OR v" tan45°
sin 35° cos 35° 2 v —c0s20°
X —_
tan45°(—cos 20°) 2 v o -1
B sin 70° v" sin70° in numerator
2(—1) cos 20° v" sin70° in denominatoi
sin 70°
L 5)
—2sin70°
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5.3.1 LHS: 1-tan4
1+tanA

_sinA

— COsA
sin A
1+cosA

cosA—sinA cos A+sin A

cos A+sinA cosA—sinA

cos? A—sin? A

cosZ2 A+2cos Asin A+sinZ A
cos 24
=——=RHS

1+sin24

OR

1—tand
1+tand

sin A
CosA
sin A
cos A

cosA—sinA
cos A+sinA
cos 24
RHS: ——
1+sin2A
cos? A-sin? A
1+2sinAcosA
cos? A-sin? A
sin? A+cos?2 A+2sinAcos A

__ (cosA-sinA)(cos A+sin 4)
(sin A+cos A)(sin A+cos A)

sin A

COSA
cosA—sinA
cos A+sin A

cos? A —sin? A
cos? A+ 2cosAsinA +
sin? A

“4)

OR

sin A

Ccos A
cosA—sinA
cosA+sinA

cos? A-sin? A
1+2sinAcosA

(cos A—sin A)(cos A+sin 4)
(sin A+cos A)(sin A+cos A)

. 4)
cosA—sinA
" cosA+sinA
LHS = RHS
532 1-tan22,5° cos 45°
1+tan 22,5° 1+sin45°
__ c0545° V2
= 2
1+sin45 1+£
vz 2
_ 2
T
1+g answe
3)
7 (
= or —1 2
2+2 +V2
5.4.1 2sinxcosx 2sinxcosx
P= |——— p= |—/———=
2 2
= [3s!m 2x Answer
()
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542 sinx cosx = —0,24 v sin2x = —0,48
sin2x = —0,48 v 2x = 208,69° + k360°
Ref <: 2x = 28,69° v x =104,35°+ k180°
2x = 208,69° + k360°% k € Z v’ x =104,35°+ k180°
x = 104,35° + k180° v keZ
Or 5)
2x = 331,31° + k360°
x = 165,66° + k180°
OR OR
sin 2x = —0,48 v' sin2x = —0,48
2x = —28,69° + k360°% k € Z v 2x = -28,69°+ k360°
x = —14,35° + k180° v’ x = -14,35° + k180°
or v x=-75,66°+ k180°
2x = —151,31° + k360° v keZ
x = —75,66° + k180° %)
[28]
QUESTION 6
6.1.1 |y=-1 v’ answer (1)
6.1.2 | amplitude = 1 v\ answer (1)
6.13 | b=2 v’ answer (1)
6.1.4 | (—45°0) and (45°; 0) v (—45%0)
v (45%0) (2)
6.2 —-90°<x <0 o0or0°<x<90° Vv —90°<x<0
v 0°<x<90° (3)

[8]
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QUESTION 7
7.1 In ABCE: v  tang =‘E
X
EB
tan = — v. EB=xtanf
x
EF
EB = xtan@ v DE=g&
In ADEF: v. BF=y
sinoz—E v EF=EB-y
" DE
EF
DE = sina (5)
BF = AD =y |sides of rectangles
EF=EB—vy
=xtanf —y
xtanf —y
E=—QED
sina
7.2 DF? = DE? — EF? | Pythagoras v\ subst given info
xtan @ — y\2 v’ subst into Pythagoras
DF2=<.—y) — (xtan 8 — y)? yEag
Sina v answer

_ (1000 tan 45°-250
o sin45°

2
) — (1000 tan 45° — 250)2

3)
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~ DF =750m
OR
" _ EF
ana = DF
EF
DF =
tan a
DF = xtana-y

tana

__1000tan45°-250
- tan 45°

~ DF =750m

or

DF
cosa =——
DE

DF = DEcoso

OR

EF
v tana = —
DF

v’ substitution

v answer

3)

[8]

QUESTION 8

8.1 In AOBC and AOBA: v’ construction

OBC = OBA [both = 90°] v S/R

0A = 0C [radii] v S/R

OB = OB [common)] v' & AOBC = AOBA [RHS]

~ AOBC = AOBA [RHS] v" AB = BC [= As]

AB = BC [= As] (®))
182 |
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821 |r=x+20 answer
(1)
822 | PN = NR v § VR
=60 | line from centre | to chord
PM? = PN? + NM? | Pythagoras V' subst into Pythagoras
(x +20)%2 = (60)2 + x2 v x% 4+ 40x + 400
x% + 40x + 400 = 3600 + x? v x=280
40x = 3200 v 100
x =80 (6)
r =100mm
[12]
QUESTION 9
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9.1 |B,=A4,=x [tanchord theorem] v S VR
B, =A, =x [£sopp = sides] vs VR
B; = A, = x [tanchord theorem] vs VR
D = B, = x [corresp £s,BC||DF] v SIR
F, = B, = x[alt Zs,BC||DF] v SIR
(8)
9.2.1 F:l = A, = x [proved] v S
ABEF is a cyclic quad [ converse /s inthe same seg] v R
2)
9.2.2 | AF = BF [tans from common pt] v~ S|R
BD = BF [ Zsopp = sides ] v'S YR
AF = BD [= BF] 3)
9.3 In ABDE and AFAE: v’ ABDE and AAEF

D =A, =x|proved

B, = F, + F, | ext < of cyclic quad
E,=E; lint <sof As

~ ABDE | A FAE |AAA

but BD = AF and AF = BF
_AF _AF
“FB AE

v S

v SIR

v AAA

v S VR

(6)

[19]
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QUESTION 10
EF EB
101 =2 _22 [prop theorem, FB||DC] SIR
ED EC 1
> (2)
_10_1 3
T30 3
10.2 EF _EB [ proved] sy 6_1
ED  EC ED 3
6 _1 answer
ED 3
~ ED = 48cm )
10.3 AEFBIIAEDC v answer (1)
10.4 bc _ 30 [llAs] v SIR
12 10
v
~ DC = 36cm answer )
10.5 areaAEFB _ %(16)(10) SinE v areaAEFB _ %(16)(10) sinE
areaAEDC ~(48)(30) sin E areaMEDC ~(48)(30) sinE
_1 v 1

9

areaAEDC __ 48
areaADGC ~ DG

areaAEDC areaADGC 9 DG 3DG

arealAEFB . )
areaADGC ~ 3DG

areaAEFB areaAEDC _ 1 48 16

— [same height, common vertex]

9
areaAEDC __ 48
areaADGC ~ DG
multiplying

areaAEFB _ 16
areaADGC ~ 3DG

. 3areaAEFB _ L (5)
" 16areaADGC ~ DG

[12]

TOTAL: 150
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