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INSTRUCTIONS AND INFORMATION
1. This question paper consists of 11 questions.
2. Answer ALL the questions.

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. 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. Answer sheets for answering QUESTIONS 1.1, 1.2 and 9.1 are provided at the
end of the question paper. Write you name in the spaces provided on the
ANSWER SHEETS and submit them together with your ANSWER BOOK.

8.  Diagrams are NOT necessarily drawn to scale.

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

10.  Write neatly and legibly.
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QUESTION 1

A small tuck shop displayed a record of daily sales in rands, for the past two months
(60 days) using the following histogram.

1.1

1.2

1.3

1.4

1.5

Fregency(in days)

25

N
o

=
a1

=
o

300 400 500 600 700 800 900
Daily sales (in rands)

Complete the following table. Use the table provided on ANSWER SHEET A.

Class interval Frequency Cumulative frequency

300 < x <400 4 4
400 < x <500
500 < x <600
600 <x <700
700 < x <800
800 < x <900

Draw a cumulative frequency curve for the sales over the past two months. Use
the graph sheet provided on ANSWER SHEET B.

Use the graph in QUESTION 1.2 and determine the estimated median value for
the daily sales.

The tuck shop must make R475 in sales per day to break-even. On how many
days did the tuck shop make a profit?

On the first day of the following month, the tuck shop made R725 in sales. Does
this day lie within the top 25% of sales from the previous two months?

()

©)

(2)

()

(2)
[11]
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QUESTION 2
Five data values are represented as follows: 2k ; k+1;k+2;k—-3; 2k -2

2.1 If the mean of the data set is 15, show that k = 11.

2.2 Calculate the standard deviation (c)for this data, rounded-off to one decimal place.

2.3 If tunits are subtracted from each data value in the set, without further calculation,
explain how the mean and standard deviation would be affected in terms of t.

QUESTION 3

In the diagram below, ARPQ is drawn, with P(0 ; 6), Q(4 ; —2). M(-2 ; 0) is the midpoint
of RQ.

P(0; 6)

L

M(-2 ;6\\1

Q(4;-2)

3.1 Determine the gradient of the line MQ.

3.2 Determine the equation of the line MP, in the formy = mx + c.
3.3  Determine the coordinates of R.

3.4  Calculate the length of PQ, in simplified surd form.

3.5 Given that RPQT is a parallelogram, determine the coodinates of T if point T is in
the third quadrant.

3.6  Explain why RPQT is a rhombus.

(3)
(2)

(2)
[7]

(2)
©)
©)
(2)

()

(2)
[14]
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QUESTION 4

In the diagram below, lines AC and BD intersect at B, where AC L BD. C and D lie on
the y-axis, while A lies on the x-axis. The equation of AC is py — x —5p = 0, while a is

the angle of inclination for AC, with CDB = f.

D(0;-10)

4.1 Determine the coordinates of C.

4.2 If the gradient of AC is % , show that p = 2.

4.3  Calculate the coordinates of B.
4.4  Determine the size of a.
4.5 Hence, or otherwise, prove that ABOD is a cyclic quadrilateral.

4.6  Determine the coordinates of the centre of the circle which passes through D, B
and C.

3)

()
()
()
©)

(2)
[17]
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QUESTION 5

5.1

5.2

5.3

5.4

If 3sin #= 2. and cos £ < 0, determine with the aid of a diagram and without the
use of a calculator, the value of:

511  3cos? f-1

512  tan (-p-180°)

Given: tcos 15° =4

Determine the following in terms of t, without the use of a calculator:
521 sin15°

522  sin75°

5.2.3 1 — tan® 15° (Give the answer as a single fraction.)

Simplify the following to a single trigonometric function, without the use of a
calculator.

cos (90° — a)sin (—a —540°%)
tan 225° +sin a.sin (180° + o)

Given: 1 — cos@=2 sin?0
5.4.1 Show that the equation can be written as: (2cosé+ 1)(cosd— 1) = 0.

5.4.2 Hence, determine the general solution of (2cos@+ 1)(cosé— 1) = 0.

(4)
(3)

3)
2)
3)

)

(2)

(5)
[27]
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QUESTION 6

In the diagram below, the graphs of f(x) =tan x—1 and g(x) = —% cos 2x are drawn,

where x €[-90° ; 180°].

/9
560 35 1800 %
f
6.1  Write down the period of g. Q)
6.2 Determine the range of g(x). (2)

6.3  Use the graphs to determine graphically the values of x where:

6.3.1 f(x)>0 (2)
6.3.2 f(x).gx)>0 (2)
6.3.3 2tanx+cos2x =2 3)

6.4 Ifh(x) = M, describe the vertical translation of h from f.
COS X (2)
6.5 Determine the maximum value of p(x) = 4g(x). (2)

[14]
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QUESTION 7
In the figure below, AABC is drawn where AB_L BC and ACB= p, with CB = 3AB.

ADCB is drawn such that DCB = 135°, and BD =121 m

A
C
P [ ]
I v :
135° 2
121m
D
7.1  Determine the value of p, correct to 3 decimal places. (2)
7.2 If p=18,4°, determine the length of CD. (3)
[5]
QUESTION 8

The diagram below represents an open tank with a square base (side dimensions of x cm)
and a height of h cm. The tank has a volume of 490 cm?®.

h cm

V = Area of base x Height

x.cm
)

8.1 Determine the height (h) of the tank in terms of x.



Downloaded from Stanmorephysics.com

8.2  Show that A, the external surface area of the tank, is given by the formula:

A=x2+ 190 o2
X (2)
8.3  Given that the tank is 10 cm high, calculate the external surface area of the tank. 4)
[8]
QUESTION 9

9.1 Inthe diagram below, O is the centre of the circle passing through P, Q and R.
Chords PQ and PR are drawn, with OQ and OR joined.

Q

Use the diagram provided in ANSWER SHEET C to prove the theorem that
states that the angle subtended by an arc at the centre of a circle is double the size

of the angle subtended by the same arc at the circle, that is ROQ =2P (6)
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9.2 Inthe diagram below, DF is a diameter of the circle with centre O. Chord EG
intersects DF at H such that DF 1 EG. Chords EF and GF are drawn. EGF = 55°,

9.2.1 Determine, giving reasons, the size of:

@ b )
(0) 06, @
© E, @
@ E, 3)

9.2.2 Determine the length of OH, if the diameter of the circle is 10 units and
GE = 9.4 units. (4)
[19]
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QUESTION 10

In the diagram below, AT is a tangent to the circle at T. Chords BT, BV and VC are
drawn. CB is extended to A, such that AC || TV. BC = CV and BVT =x.

A

10.1 Determine, with reasons, 3 angles equal to x. (6)
10.2 If ATVC is a parallelogram, prove that AT = BT. 5)
10.3 Determine the size of x. (2)

[13]
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QUESTION 11

DE is a tangent to the larger circle at E. DH is a tangent to the smaller circle at H.
Chord HK is extended to meet the larger circle at E. F and K are the points of
intersections between the circles, with FK produced to D. GK is a chord of the smaller
circle with FE a chord of the larger circle. HF, GH and GF are joined.

11.1 Complete the following:

[33 =..t.. (extZA) (1)

11.2 Prove that DEFH is a cyclic quadrilateral. 4)
11.3 Prove that DF bisects HFE . (3)
11.4 If K = E,, prove that GK is a tangent to the larger circle at K. )
[15]

TOTAL: 150
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INFORMATION SHEET

—bi\/b2 —4ac

X =

2a
A=P(1+ni) A=P(1—ni)
T,=a+(n-1)d
T =ar™! Sn:ar -1
r-1

Fe x|(1+i_)n —1|

f,(x):r!imof(XJrh;—f(x)

d :\/(Xz _X1)2 +(y, - yl)2
y=mx+c

(x—a)2+(y—b)2:r2

a b ¢
sinA  sinB  sinC
area AABC = %ab.sinC

In AABC:

sin(a+ ) =sin a.cos 3 + cosa.sin f
cos(a + ) = cosa.cos S —sin a.sin
cos’a — sin“a
cos2a = 41— 2sin‘a

2c0s%a —1

> fx

n
UG

n(S)

Yy =a-+bx

X =

P(A)

Y=y, =m(X-Xx,)

A=P@1-i)" A=P(1+i)"
n
S, =§[2a+(n—1)d]
Swzi;—1<r<1
1-r
P:Xl_(l_H)
i
M(X1+X2.y1+y2j
2 2
m=Y2"N m =tané
Xy =X

a? =b? +c? —2bc.cosA

sin(o— 8) =sin e.cos § — cosa.sin
cos(a — ) = c0Sa.COS 3 +sin a.sin

sin2a = 2Sina..COS o

) Z_ll(xi - X)*
7 n
P(AorB) =P(A) + P(B) - P(A and B)
2 (x=x)y-)

b=

> (x—x)?
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Name and Surname:

Grade:

ANSWER SHEET A

QUESTION 1

1.1

Class interval

Frequency

Cumulative frequency

300 <x <400

400 <x <500

500 <x <600

600 <x <700

700 < x <800

800 <x <900

(2)
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Name and Surname: Grade:

ANSWER SHEET B

1.2 70

60

50

N
o

w
o

Cumulative Frequency

20

10

0 100 200 300 400 500 600 700 800 900 1000
Daily Sales

(3)
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Name and Surname: Grade:

ANSWER SHEET C

QUESTION 9

9.1

(6)
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INSTRUCTIONS AND INFORMATION

A —-ACCURACY

CA — CONSISTENT ACCURACY
S—-STATEMENT

R — REASON

S & R— STATEMENT with REASON

YVVVVY

NOTES:

e |f a candidate answered a question TWICE, mark only the first attempt.

e If acandidate crossed OUT an answer and did not redo it, mark the crossed-out
answer.

e Consistent accuracy applies to ALL aspects of the marking guidelines.

e Assuming values/answers in order to solve a question is UNACCEPTABLE.
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QUESTION 1
1.1 | Class interval | Frequency Cumulative frequency |v* Frequency values
400 < x <500 11 15 frequency values
500 < x <600 22 37
600 < x <700 13 50
700 < x <800 7 57
800 <x <900 3 60 (2)
1.2 70 v (300; 0)
v" End points
60 3
52 v’ Shape
50 &
)
S A
S 40
2 /
E 30
S
8 i
20 /
10 -
0 o VIV
0 100 200 300 400 500 600 700 800 900 1000
Daily Sales
©)
1.3 | Q2=R580 v'v" Answer
Accept
R560 to R600 (2)
1.4 | On 10 days they made a loss. v'v" Answer
.. 50 days they made a profit. (2)
1.5 | To be in the top 25% of the previous months, the tuck v' R650
shop would need to have sold more than R650. v Conclusion
Therefore, R725 would have been in the top 25%. (2)

[11]
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QUESTION 2
2.1 2k+k+1+k+2+k—3+2k—2_15 v Tk-2
5 v Divide by 5
YKT_Z - 15 v Manipulation
7k-2=175
k=77
k=11 (3)
2.2 (22;12;13;8;20 v'v" Answer
G =522 (2)
2.3 | Mean would decrease by t units but the standard v" Mean decreases by t
deviation would be unaffected. units
v’ Standard deviation
unaffected (2)
[7]
QUESTION 3
3.1 _0-(=2 v" Substitution into
Mve =75 N correct formula
2—(-4)
1
Myo =—= v' Answer
3 2)
3.2 v" Perpendicular gradients
MuoX->=-1  MPLMQ pendieLiar gradt
v Gradient of MP
Myp =3
v" Answer
y=3x+6 (3)
3.3 Xg +4 _Yr+(=2) v/ Substitution into
—2= 2 0= 2 midpoint formula
v Xg
Xq = —8 Yo =2 v Yr
R(8:2) ©)
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3.4 2 2 v' Substitute into distance
= -4 —(-2
PQ = y/(0-4) +(6-(-2) Substi
PQ = 80
PQ =445 v" Simplified surd )
35 |E(-4;-6) v X =—4
Y Ye=-6 (2)
3.5 | The diagonals of the parallelogram are perpendicular. |v" Diagonals
perpendicular
v Given parallelogram (2)
[14]
QUESTION 4
4.1 |subst. x=0 v x=0
py —x-5p=0 v' Manipulation
py —(0) = 5p v X=5
5
y= 2P
P
y=>5
C(0;5) (©)
42 |py—x-5p=0 v’ Standard form
py =X+ 5p v' Equate gradients
y= > +5
p
.
AC 2
11
T2
Lp=2
OR
1
A(-10;0) My = > v A (-10;0)
v’ Substitute A
p(0) - (-10)-5p=0
10="5p
p=2 (2)
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4.3

Equation of AC: 2y —x—-10=0
1
=—X+5
y 2
Equation of BD:y =—-2x - 10
1 X+5=-2x-10
2

Xx+10=-4x-20

Substitute p=2

Equation of BD

Substitute y into other
equation

5x=-30
X=-6 X=-6
y=2 y=2
~.B(-6;2) (5)
4.4 1 Substitution into correct
tanao = —
2 formula
o = 26.57° Answer (2)
4.5 | ACD=63,43° int £'s of A ACD
[ =26,56° int £'s of A Yij
o= Rede
. ABOD is a cyclic quadrilateral
(converse /'s in same segment) (3)
4.6 | DB is a diameter (line subtends 90°) x=0
v 0+0_5+(—10)j y=_2
L2’ 2 2
=Mgp (0 ) E)
2 2)

[17]
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QUESTION 5
51 511 sin = 2 v" Quadrant Il
-3 by _
+@er=z  (5:2) x=o
x=_/5 v Substitute
T B
3cos? B 1 \ x | Cosp
J5 2 v' Answer
=3 — | -1
= § -1
3
_2
3 (4)
5.1.2 | tan (-3—180°) v ~tan
=—tan f3 v" Substitution
2
=_| = v Answer
=3
_2
V5 (3)
52 | 521 ° = t
tcos 15 44 v cos 15° = —
cos 15° = T
t v Jt?-16
- o) 27
sin 15 =16 i
Vt2 -16 157
= 4
t 3)
5.2.2|sin 75° v' Complement
= cos 15° v’ Answer
4

(2)




Downloaded from Stanmorephysics.com

5.2.3 1—tan?15° 2
s , [mJ
Jt? -16 4
=1-| —
[ 4 ] 2
t°-16
2 v
) v Correct
_16-t" +16 o
T 16 multiplication by
32—t LCD
16 3)
3 | £0s(90° — &) sin(—o.—540°) Y’ tan 45°
225° 1 si in(180° v’ sin a.—sin a
tan +_S|n oc.-SIn( + o) v sin asin o
_ sina.sin o v 1_sin? g
tan 45° + (sino.)(=sina) , 1
B Sin2 o tan2 o
~ 1-sin’a
_sin‘a
cos® a
= tan’ « (5)
54 [54.1 |1-cosf=2sin%0 v’ 2(1-cos?9)
1—cosf=2 (1 - cos?6)
1-cos@d=2—2cosf v’ standard form
2c0s?0-cos0-1=0
(2 cos@+ 1)(cosd-1)=0 (2)
542 |2cosf+1=0 or cosfd—-1=0 v 1
1 cosf=— >
cosfd=— — or cosfd=1
2 v cosf=1
RA = 60° or 6=0°+K.360°; KeZ |v Bothsolutions for
QIl - = 120° + K.360° ; K & Z cosd=_ -
QI : 6=240° + K.360° ; Ke Z 2
v 0=0°+ K.360°
v +KeZ (5)

[27]
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QUESTION 6
6.1 | 180° v__Answer 1)
62 | 1 1 v Endpoints
—— < y < — .
2 2 v" Notation 2)
6.3.1 |45°<x<90° v X >45°
v x<90° (2)
6.3.2 | -90°< x < —45° or 90°< x < 135° v —90°< x < —45°
v’ 90°< x < 135° (2)
6.3.3 |2tanx + cos2x =2 v’ 2tan x -2 =-cos 2x
2 tan x — 2 =-cos 2
anx 1cos X v tanx—lz—% oS 2X
tan X —1 =—— cos 2x
2 v Value of x
- F(X) =9(x)
where x = 45° 3
6.4 hix _ sSinX+CosX v tanx+1
( ) B COS X v Up by 2 units
h(x) = sinx 1
COS X
h(x) =tanx + 1
h(x) =f(x) + 2
. Vertical translation up by 2 units (2)
_ 1 5 v’ —2c0s 2x
6.5 |p(x)=4 —Ecos X v Max of 2
p(x) =—2 cos 2x
. Maximum value of 2 (2)

[14]




Downloaded from Stanmorephysics.com

QUESTION 7
1 1
71 |tanp= = v tanp= =
p 3 p 3
p = 18,435° v' Valueofpto3
decimal places (2)
7.2 | In ABCD v Correct substitution
CD 121 into sine rule
. (18,4°) " sin135° v" Manipulation
>IN 2 v Length of CD
_ 121xsin9,2°
~ sin135
CD=27,36m 3)
[5]
QUESTION 8
8.1 | V=x?h v" Substitute into volume
490 = x°h formula
h—ﬂ v hin terms of x
X 2)
8.2 | A=x?+4xh v’ Base of x?
490 490
A=x2+ 4X(—2j v 4)((_2)
X X
A=+ 1960 o
X (2)
8.3 10 = 490 v Substitute h = 10
X2 v’ X?2=49
X? =49 v x=7
X=7 (x> 0) v Surface area
1 960
A= (72 + ——
7
A =329 cm? (4)

[8]
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QUESTION 9

9.1

Join PO and extend v" Construction
In APOQ
A oA oa v SR
0,=Q+P, ext £ of A
A A . . v SR
but Q=P, Z's opp equal radii v S
-0, =2P,
Similarly in AROQ
0, =2p, V'S
.'.CA)1+(A)2 :2I51+2I52 v S
(31+(52 :2(I51+I52)
. ROQ=2P (6)
9.2 ]9.21
(a) D =55° Z's in the same segment v S VR (2)
(b) |06, =110° Z atcentre =2x Zat v S YR
circumference (2)
(©) E, =110°-90° ext ~ of A v R
v S

E, =20°

()
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(d) El =35° int £'s of A v R
A v S VR
E, =35° Z's in asemi-circle
OR
ES = IA:1 Z's opp equal radii v S VYR
A v' SR
E, =35° int £'s of A (3)
9.22 |OE=5 equal radii v SR
HE = 4,7 line from centre perpendicular v S v’ R
to chord
OH?=5%2_(4,7)> Pythagoras' Theorem v S
OH = 1,71 units
OR
OE=5 radii v' SR
. ~hno  OH v'v'sin 20°
Sin 20° = — v OH
OH = 1,71 units
OR
HE =47 line from centre v S VR
perpendicular to chord v’ tan 20°
v
sin20°= 91 OH
4,7
OH = 1,71 units 4)
[19]
QUESTION 10
101 | B, =x alt. Z's, ACII TV S VR
V/, = X Z's opp equal sides S YR
'i'z =X tan chord theorem v S vR (6)
10.2 | A =2x opp £'s parm v s VR
B3 = 2X ext £ cyclic quad S vR
A= B, both equal 2x v R
AT =BT sides opp equal /'s
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OR
I§3 =2X ext £ cyclic quad v S YR
. v SR
T, =2x alt Z's, ACII TV
ST =V,+V, both equal 2x v S vR
.. BTVC is an isosceles trapezium
(one pair parallel sides and one pair of base angles v Logic
equal)
.. CV =BT sides of isos trap
en CV = AT opp sides parm
- AT =BT (5)
10.3 | In AATB, v R
5x = 180° int £'s of A v'S
X = 36° (2)
[13]
QUESTION 11
111 f)3 = I:II + El ext £ of A V'S (1)
112 1 D, =H, +E, ext £ of A
H,=F, tan chord theorem v § VYR
A v SR
and E; =F tan chord theorem
.D,=F +F,
. DEFH is a cyclic quadrilateral (ext £ = opp int ~) [V R (with (Ds = F1+F2) (4)
113 | A, =F, tan chord theorem v SR
A a v S VR
H =F Z's in the same segment
3)




Downloaded from Stanmorephysics.com

114 I:I3+I:I4:IA51+IAE2 ext £ cyclic quad V'S YR
I:|4 = Kl tan chord theorem v SR
I:|3 = KZ Z's in the same circle segment |[v S v R
K, +K,=E, +E,
K,=E, given V'S
~ K, =E,
.KF is a tangent converse tan chord theorem v R(if K, =E,
proven) (7)
[15]

TOTAL: 150




