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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

This question paper consists of 12 questions.
Answer ALL the questions.

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

Answers only will not necessarily be awarded full marks.

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

If necessary, round off answers to TWO decimal places, unless stated
otherwise.

Diagrams are NOT necessarily drawn to scale.

Six DIAGRAM  SHEETS for QUESTIONS 12, 21, 24,
7.1,92,10, 11.1, 11.2, 12.2 and 12.3 and the INFORMATION SHEET are
attached at the end of this question paper.

Write your name in the space provided on the DIAGRAM SHEETS and hand
them in with your ANSWER BOOK.

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

It is in your own interest to write legibly and to present the work neatly.

P.T.O.

MATHEMATICS 3
(Second Paper) 10612/14

QUESTION 1

Globally, cigarette smoking is killing people by the millions every single year.
The histogram below represents the total number of years as a smoker (25 or more
cigarettes per day) against the relative risk to contract lung cancer.

The risk of contracting lung cancer increases with both duration and intensity of
smoking.

Histogram representing the relative risk of lung
cancer
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State whether the distribution of the data is normal, positively skewed or
negatively skewed .

On DIAGRAM SHEET 1, draw the ogive (cumulative frequency polygon)
of the above data.

Indicate clearly on the sketch drawn on DIAGRAM SHEET 1, where the
median can be read off.

P.T.O.

Q)

(C)

(1
[6]
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MATHEMATICS 4 MATHEMATICS 5
(Second Paper) 10612/14 (Second Paper) 10612/14

QUESTION 3
QUESTION 2
31 The points Q (1 ; 3)and R (7 ; 0) lie on the line /,. The length of QR is a5 .
During the month of June patients visited a number of medical facilities for treatment. Determine the value of . 3)
The table shows the number of patients treated on certain dates during the month of
June. 32 Three straight lines AB, RS and x =-3 intersect each other.
The equation of AB is 3x+7y=-2 with ¢ # 0, and the equation of RS is
2
Dates in the month of June 3 5 8 |12 [ 15|19 |22 ]26 y= —gx +2.
Number of patients treated 270 | 275|376 | 420 | 602 | 684 | 800 | 820 Calculate ¢ )
21 OnDIAGRAM SHEET 2, draw a scatter plot of the given data. ©) 33 Inthe diagram below, EF || BC and the vertices of AABC are A, B (—5: 3)
. . L . and C (-3 ; 9). The x-intercept at point E of line AB is (1 ; 0).
22 Determine the equation of the least squares regression line of patients treated (v) 3)
against date (x). -3;9 17
23 Estimate how many patients have been treated on the 24™ of June. ?2)
24 Draw the least squares regression line on the grid on DIAGRAM SHEET 2. 3)
2.5 Calculate the correlation coefficient of the data. Comment on the strength of the
relationship between the variables. 3) B(-5;3) F
2.6 The statistics gathered for Youth Day, the 16 of June was (16 ; 102).
Comment on this point and justify your answer. 2) X
[16] ol /5
/ A
331 Calculate €, the angle of inclination of line EB. 3)
332 Determine the equation of line EF, which is parallel to BC and
passes through point E. “)
333 Calculate the size of EBC. 3)
171

P.T.O. P.T.O.



QUESTION 4

MATHEMATICS

(Second Paper) 10612/14

41 The points P(=3 ; 2), Q(9 ; 10) and R(a ; 4) lie on the circumference of the
circle, as shown in the figure below. PR is a diameter of the circle with

42
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centre C.
y
Q(9;10)
R(a;4)
P(-3;2 C
X

\ 0
4.1.1 Show that a = 13.
412 Determine the equation of the circle in the form:

(x=a)’ +(y=b)’ =7
Two circles with centres A and B are given below.
Circle A: (x=2)*+(y-3)*=9
Circle B: (x=1)*+(py+1)* =16
Without solving for x and y, determine if the circles
e intersect each other at 2 points.
¢ touch each other.

¢ do not intersect each other.

Show all your calculations.

43

(3)

(C)

6)
P.T.O.

MATHEMATICS 7
(Second Paper) 10612/14
The figure below shows a sketch of the circle with centre N
and equation x> —4x+)% +2y= %
Chord AB of circle N is parallel to the x-axis and lies below the x -axis.
The length of AB is 12 units.
y
~ X,
[4) -
k )
~
A < = B
43.1 Determine the coordinates of N.
432 Determine the radius of the circle.
433 Calculate the coordinates of A and B.
P.T.0.

(3
(O]

(%)
[22]
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MATHEMATICS 8
(Second Paper) 10612/14
QUESTION 5
5.1 In the Cartesian plane below, the point (a ; b) and the angle of 110° are shown.
ty
(a; b)
[0\ x
0
5.1.1 Complete the following: L ...110°.
a
512 Determine, rounded off to two decimal places the value of:
b
\/az +b°
52 Given: sin56°=g

Determine without using a calculator, the value of the following in terms

of g:

521

522

cos 146°

sin 112°

P.T.O.

1

(2

(2

(3)
18]

MATHEMATICS 9
(Second Paper) 10612/14
QUESTION 6
6.1 Express cos (2+Q) in terms of trigonometric ratios of P and Q.
6.2 Hence, derive a formula, which expresses cos 2P in terms of cos 7.
L sin 2x —cos2x +1
6.3 Given: ——————
sin 2x +cos2x +1
sin 2x —cos 2x +1 _

63.1 Prove that:  gnortcosarsl 0¥

632 Hence, evaluate tan 22,5°. (Leave your answer in SURD form).
6.4 Given the expression: sin 2x.cos 2x

6.4.1 Calculate the maximum value of the above expression.

6.4.2 Calculate the first negative value of x for which the expression has

this maximum value.
QUESTION 7
7.1 Use the system of axes on DIAGRAM SHEET 3 to sketch the graphs of:
f(x)= —%sin (x+30°) and g(x)=cos2x if —180°<x<180°

72 Write down the period of g.
7.3 Graph 4 is obtained when the y-axis for /" is moved 120° to the left.

Give the equation of # in the form A (x)=.........
7.4 Determine the general solution of:

cos2x =1
P.T.0.

Q)
(3

5

(3

(3

4
[19]
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QUESTION 9

QUESTION 8

9.1 Complete the following so that the Euclidian Geometry statement is true:
A mountain climber wants to determine the height, MN, of a mountain. (1)
He uses a theodolite (instrument used to measure angles). The mountain climber is Aline tgr?}z It:kf:oor?; the centre of a circle to the midpoint of the chord is
standing on flat ground. P is in the same horizontal plane as the foot of the mountain N.

He measures the following angles from P: 92 In the circle with centre O, chord AB = 18cm and AD = DB.

e The angle of elevation of the top of the mountain M, is x° Chord CB =24 cm.
e MPQ is y°

He then walks d metres to point O, which is also in the same horizontal plane as P and
N, and measures PQM which is z°.

921 Calculate the length of CD. Leave the answer in simplest surd form. 4)

922 [, (D

WO09"eZa21N0S3aINPa WOl papeojumoq

=3, calculate the length of DE. 2)
DE
171
8.1 Show that: AN :w (4)
sin (y+2)
82 Calculate MN, without using a calculator if @ =1000 m, x=90°—-yand y==z. 3)

171

P.T.O. P.T.O.
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QUESTION 10

In the diagram, O is the centre of the circle. Chords AB = AC. C]::D =28° and

ADB =30°

Calculate, with reasons, the sizes of the following angles:

101 E
102 A,
103 B

WO09"eZa21N0S3aINPa WOl papeojumoq

P.T.O.

(2
3

(2
[7]

MATHEMATICS
(Second Paper)

10612/14

QUESTION 11

11.1 Use the diagram on DIAGRAM SHEET 5, to prove the theorem that states

that /f, =C

A

11.2 In the diagram, AB is a diameter of circle, centre O. AB is produced to P.

PC is a tangent to the circle at C. OE L BC at D.

11.2.1 Prove, with reasons, that EO || CA.

1122 It é: = x, name with reasons, two other angles each equal to x.

1123 Caloulate the size of P in terms of x.

P.T.O.

(5

(C]

(3

(2
[14]
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MATHEMATICS
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QUESTION 12

12.1 Complete the following so that the Euclidian Geometry statement is true:

A line drawn parallel to one side of a triangle divides the other two sides

122 In the diagram below, CG bisects ACB. AD || GC.

Prove, with reasons, that:
12.2.1 AC=DC

BC_BG

1222 =
AC AG

A
2

12.3

(D

(C)

(3

P.T.O.

12.3.1

1232

1233

MATHEMATICS 15
(Second Paper) 10612/14
In the diagram, KMN and KTO are two secants of a circle.
2R
1
T K
Prove that AMTK ||| AONK.
Hence, prove that KM.KN = KT .KO
Calculate KT if OT = 6 units, MN = 3 units and MK = 5 units.
TOTAL:

3)
(O]

4
[16]
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DIAGRAM SHEET 1

QUESTION 1.2
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DIAGRAM SHEET 2

QUESTIONS 2.1 AND 2.4

Patients treated
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DIAGRAM SHEET 3

QUESTION 7.1
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MATHEMATICS

3
(Second Paper) 10612/15
QUESTION 1
A hospital carties out a survey to compare the reaction time of patients of different ages, 10 a
specific medication taken.
The results are shown in the table and scatter plot helow.
Age in years [15[7]18[20]21 242526 [290 31
‘Time (hundredths of a second) [ 21 [29[33 [32 40 |45 [65 [52 |62 [ 66 |
W -
T 50
E |
& 50
"
5 40
& .
@ 30
=
=
20
g
£ 10
o4 : ¥ } t
0 5 10 15 20 5 ] 35
Apgein years
1.1 Draw the line of best fit on the scatter plot on DIAGRAM SHEET 1. k]
1.2 ONE of the patient’s reaction time is an outlier,
12.1 How old is this patient? (1y
122 Explain why this patient is an outlier. (1)
1.3 Calculate the equation of the Teast squares regression line (line of best fit) for the data. 3
14 Calculate the correlation coefficient of the data. Comment on the strength of the
relationship between the variables. 2)
1.5 Hospital records for this reaction lime test give the following information.
15 vear olds 30 year olds
Time Time
(hundredths of a second) (hundredths of a second)
Lower guartile 20 61
Median 22 65
Upper quartile | 25 6
Comment on the reaction time of the different age groups on this test. Motivate your )
answer by referring to the values given, ﬁi}

P.T.0.
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QUESTION 2

2.1

&2

23

MATHEMATICS 4
(Second Paper) 1612715
The ages of 500 people attending a concert are given in the table below.
“Age in years | Number of people | Cumulative freq
0<A<1D | 20 |
0= A <20 130 |
W< A <30 152
30 A<40 9 |
40< A <60 26 B
60< A <80 18 |
B0 <A <100 2 | y
Complete the cumulative frequency column on DIAGRAM SHEET 2. (1
Draw an ogive (cumulative frequency graph) of the above data on DIAGRAM
SHEET 2. 3
Use your cumulative frequency graph to estimate
231 the median age. (1
232 the percentage of people at the concert who are 16 years and older. 3)
[8]

P.T.0.

MATHEMATICS

QUESTION 3

36

5
(Second Paper) 10612/15
In the diagram, A(=3;9)and D{—5 ;1) are points on AABD and AACD.
B and C are points on the y-axis such that A I%D =A E, D=90
A(-3:9) ¥
B
C
D(-5:1) x
(8]
¥
Caleulate the coordinates of M, the midpoint of AD. (2)
Calculate the length of the radius of the circle passing through A, B and D. (2)
Will paint C lie on circle ABD? Give a reason for your answer. (2)
Caleulate the coordinates of B. (5)
Determine the equation of the straight line passing through D and which is parallel to
AB. (3)
Caleulate the size of BDA. Round off the answer to the nearest degree. {6
1201
P.T.0O.




MATHEMATICS 6 MATHEMATICS 7

{Second Paper) 10612/15 (Second Paper) 10612715
QUESTION 4 QUESTION 5
& Gives P PR =0, ‘This question is to be done without the use of a calculator.
« dinurs ; : + PP s 1 . -
O 4.1.1 Determine the coordinates of the centre of the circle and the length of the 1 the disgrmbelow:the equauoz} of O is given hy3y - 2x=0. Sisa point on the 3
(@] of the circle. b x-axis such that PS L x-axis. SOP=a. The line segment OQ is drawn such that SOQ = 3.
é T is a point on the x-axis such that QT L x-axis.
S 4.1.2 Determire the equation of the tangent to the circle at (—2; —4). 4)
— 2] s
o 4.2 Points A(2 1 3) and B{—1 ; 6) lie on the circumference of the given circle.
Q Eip ; g) is the centre of the circle and lies on the line 2x+3y+1=0.
Q. P
9] .
o ¥
—h
—
o [P
—1 - x
3 B 16) v & L
m ‘L
o
e
- A3 5.1 Show that tanc = E (2)
D 3
n .
o Rip:q) i - 52 Caleulate the value of sine. (2)
c
8 33 Write down QOP in terms of ¢ and 5. (1)
D —_— . 5 N
N 54 If it is given that gin ff = v find the value of sin QOP. (4
_QJ 2x+5y+1=0 = 91
(@] .
o
¢
4.2.1 Show thatp —g= —4. 4
4.2.2 Henee, determine the equation of the cirele. (k]
} (19}

PT.O. - PT.O.




MATHEMATICS 8
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QUESTION 6
6.1 Simplify fully WITHOUT the use of a calculator:
U cos(40° — x} - cos x_—_xsin‘[_40f' = x_)_- sin x
(@) sin 205%.cos 25° (5)
%2 Given: &
- COSX+smx
o X
QD 6.2.1 Show that: L’f =cosx—sinx. 2y
o cos.x 4 sinx )
@ 2x 1
Q 6.2.2 Show that cosx [L} =— can be simplified to cos2x =gin 2 “4)
—_ cosi+sing) 2
o
3 6.2.3 Henee, determine the general solution of cosx [-— (:052,? W_—. 1 (3)
cosx+sinx,) 2
8;3 In AABC, AC=m, BC=n and C =4,
c
-~
D A
n
o
c
-
O m
]
N
o
()
g B - C
6.3.1 Write down an expression for the area of AABC. (1
6.3.2 Caiculate the value of x for which the area of the triangle will be a
maximum. (2)
6.3.2 What conclusion can you make about the type of triangle formed when the 1
areq of the triangle 15 a maximum? (
118]

P.T.O.

MATHEMATICS

9
{Second Paper) 10612115
QUESTION 7
The sketch below shows the graphs of fix) = cos2x and g(x) =sin(x—#)
for xe|—1807;180"]. A(60° ;1) is a point on the graph of g. Use the graph to answer the
questions that Tollow,
| I ¥ | l |

1 | 1 At0es1 | )

\ | !,f | | /'
\I/\ s
-Iﬂ'-l:ﬁ"-lﬁl’ RRE R R -I:\!‘ - -'!;‘ - -Ili‘ [ 1’5' £ xﬁ' ':? ajr 1;5‘ !VE [ |Ics' (1
l\

M — -&/ ! 1 - \/
|
|
| | |
7.1 Write down the value of @, (1)
T Determine the period of f. (1)
7.3 If h(x)= f(x)—1, write down the range of h. (1
74 Determine the values of x, where x € [n° 71 80“] for which
741 fixhglx)<0 (3)
742 flixlglx)=0 (2)
[8]
BT



QUESTION 8

() = EF = p units. G=p5.
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3]

Wrile down DE in terms of o

Show that:

5.2.1

MATHEMATICS 10
(Second Paper) 10612/15
In the diagram below, DE represents a vertical cell phone tower positioned on one corner of a
field. The field is shaped as a cyclic quadrilateral EFGH and E, F, G and H are all on the same
horizontal plane.. From I, the angle of elevation to D, the top of the cell phone tower, is & .
D
(1)
H,= %,6' {Crive reasons for your answers). (3}
s “_‘1 3
Do
cos = i
FH = p,/2(1 + cos ) 3
(10}

P.T.O.

MATHEMATICS 1
(Second Paper) 10612/15
GIVE REASONS FOR YOUR STATEMENTS IN QUESTIONS 9, 10, AND 1.
QUESTION 9
9.1 In the diagram, O is the centre of the circle with AB || CD and OH | AB,
AB=24em,CD =10 cmand OD =13 cm,
LR Give reasons for the statements below,
(@ G,=9%°
b) AHl=12
¢y OB=13 )
9.1.2 Calculate the length of GH. (5)
P.T.O.



MATHEMATICS 12 MATHEMATICS 13
(Second Paper) 10612/15 (Second Paper) 10612/15
QUESTION 10
9.2 In the diagram, O is the centre of the circle ACB. TA and TB are tangents o the 10.1 In the diagram, O is the centre of the circle. A, B, C and D are poinis on the
circle at A and B respectively. O and T are joined. BTM =110" circumference of the cirele. Use Euclidean Geometry methods 1o prove the theorem
which states that A +C = 180°. (5)
o
é I
S 2
o
Q
Q.
(] -
o
—h
o
3 A T M C
o 921 Proves that WOBT i5:4 cylic- quadeiiasesd A 10.2 In the diagram, the circle passes through A, M, B, P, Cand N,
Q. B
c 922 Give a reason why T,=T, (2)
—
8 9.2.3 Caleulate C. (@)
17]
o |
c
-
o .
D
N .
L
O
o
c
Let I‘Q, =X f’._, =7y and h:I.z =z
10.2.1 Write down the sizes of A, B and € in terms of x, y and z. (2)
10.2.2 Hence, calculate the value of A+B +C. 4y
[11]
P.T.0.

P.T.0.




QUESTION 11

In ARGM, E, =R, =R,. Tlies on RG produced 5o that TM || RE.

0.} papeojumoq
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Give with reasons, TWO other angles which are equal to R,

Prove that E—_ £
EG RG

G

MATHEMATICS
{Second Paper)

10612/15

14

M

L RM

Prove that AGYE [[| AGER.

EG _RG

Hence, prove that —=

If it is further given that GRM =90°, RM =6 and GM = 10.

EY RE’

Caleulate the lengths of:

11.5.1

11.5.2

RG
GE

E

_END

M

TOTAL:

(4)

“

)

(1}

()

(4)
[19]
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DIAGRAM SHEET 1
QUESTION 1.1
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[ NAME:

DIAGRAM SHEET 2

QUESTION 2.1

Age in years | Number of people | Cumulative frequency |
=A<l 20
10=A <20 130
20=A<30 152
D<A<40 92
D<A <nl 86
60< A <80 18
Bl =A <100 2

QUESTION 2.2 ANID 2.3

W092°eZ824N0S3INPa WO} PapPeojuMo(
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MATHEMATICS 3
(Second Paper) 10612/16

QUESTION 1

1.1 The table below shows the recorded monthly rainfall (in mm) measured at Silver
Lakes, a residential area in Pretoria, for the months of December. The statistics was
taken for the period 2004 to 2015.

Year 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Rainfall for
December | 286 68 150 147 176 132 | 255 174 172 197 172 39
(in mm)

Source: Prof. Francois Swanepoel from Silver Lakes

1.1.1 Which year’s rainfall will decrease the average December rainfall the
most? @
1.1.2 Calculate the standard deviation for the rainfall in December. 2)
1.1.3 Determine the percentage of the data points for the rainfall in December,
which lie within one standard deviation of the mean. 3)
12 The diagram below shows a comparison of the recorded monthly rainfall statistics for

the months of April, October and November, for the years 2004 to 2015.

5 29 49,5 87 151
April 41
5 3249 1 197
October I
26 64 107,5 133 220
November }—{ |[
E e e e W % % T v e v e e e e e s T e ek
12.1 Determine the range of the rainfall for the November months. 1)
122 Comment on the skewness of the data for the October months. 1)
123 If the maximum rainfall for October was incorrectly recorded and is now
increased, what effect will this have on
(a) the mean and
(b) the median. 2)
124 For how many years was November’s rainfall less than 64 mm? 2)
[12]
P.T.O.



MATHEMATICS

4
(Second Paper) 10612/16

QUESTION 2
A company called Math zrates sent out a number of advertising pamphlets. The table below
shows the number of pamphlets sent out to a certain place. The table also shows the orders that
were received after the distribution of the pamphlets.
W) Number of Pamphlets Number of Orders
o
E 600 350
=3 1000 550
@]

500 300
Q
Q. 700 300
D
o 600 330
- 100 200
% 500 350

800 450
D
o 300 250
E 900 500
M
81 Represent the above information in a scatter plot on the grid provided in the @)
c ANSWER BOOK.
=
(p)) Determine, using your calculator, the equation of the least squares regression line. 2)
D
5‘3 Draw the least squares regression line on the scatter plot drawn for QUESTION 2.1. 2)
o} Calculate the possible number of orders if 200 pamphlets were sent out. 2)
g 18]

P.T.O.

MATHEMATICS 5
(Second Paper) 10612/16

QUESTION 3

In the diagram below, PQRS is a trapezium with SP || QR and vertices P(a ; 5), Q(3 ; 0),
R(1 ; -8) and S(-1;-3). SE L QR.

3.1

32

33

34

35

3.6

37

y
P(a;?)
T
s A .
Q(3:0)
S(—=1;-3)
E

R(1; -8)
Determine the length of QR. 2)
Determine the gradient of QR. 2)

. 35 . .
Calculate the value of y if E(ﬁ y) lies on the line QR. )
Determine the equation of SE. 3)
Calculate the value of a. 3)

Calculate the value of:

3.6.1 (% ?2)
362 SRQ )
Determine the length of the radius of circle ESR. 3)

[22]

P.T.O.
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(Second Paper) 10612/16 (Second Paper) 10612/16
QUESTION 5
QUESTION 4
. . 5.1 If 5tan 0 + 2\/3 =0and 0°< @ <270°, determine with the aid of a sketch and without
The diagram below shows circle centre A with equation (x—2)" +(y+2)" =4 and a circle the use of a calculator, the value of:
centre B with equation, x> +)* +4x—2y+ p=0. The two circles touch externally at
T Z‘_i) 511 sin@ @
57 5)
512 cosd (1)

= y
§ 513 14cosf + 7/6sin @
- co0s(-240°).tan 225°
@]
Q o
o 52 Prove the identity:
D B.
o N cos@ —cos26 +2 _ 1+cos@
— 3sin@ —sin26 sin@ )
=
o
3 53 Determine the general solution of sinBsinﬁ + cosﬁcosﬁ = —ﬁ. 4)
D 2 2 2
o
c
- 54 Given: sinf.cosf=-1
M
0 :
o 54.1 Write down the maximum and minimum value of cos £. ()]
c
8 542 Solve for 8€[0°;270°] and S €[-180°;90°]. (4)
D 21]
N
_@Jl Write down the coordinates of the centre of circle A. [€))
(@)
ap Calculate:
3 421 The coordinates of the centre of circle B 2)

422 The radius of circle B (in terms of p) 2)

423 The length of AB 2)

424 The value of p 3)
43 If the two circles touch at the point T (% = gj , determine the equation of the tangent

in the formy =mx + c. %)

[15]

P.T.O. P.T.O.



MATHEMATICS 8
(Second Paper) 10612/16
QUESTION 6
6.1 Show that the equation 2 cosx = sin(x+30°) is equivalent to V3sinx =3cosx. 3)
6.2 Hence or otherwise, calculate the value of x for xe[-180°;180°] if
2cosx =sin(x +30°). 4)
O
% In the diagram below, the graph of f(x) =2cosx is drawn for x e [-180°; 180°]
=)
@] N
QJ y
o
D
Q /r
— f
=
o
D
o o x
c - T 1 A dr 3¢ I 6 o)X 10° 150° ke
=
M
U) =T
o
c
-
(@)
D
N
D
(@) 3
g 63.1 Write down the range of f. 1)
632 Draw the graph of g, where g(x)=sin(x+30°) for xe[-180°; 180°].
Use the grid provided in your ANSWER BOOK. (3)
63.3 Write down the period of g. 1)
63.4 For which values of x is g strictly increasing as x increases, for
xe[-180°; 180°]? 2)
63.5 For which values of x will f(x).g(x) >0 for x € [-90°;90°]? 2)
[16]

P.T.O.

MATHEMATICS 9
(Second Paper) 10612/16

QUESTION 7

In the diagram below, PS is a tangent to the circle through P, Q and R. QRS is a straight line.
PR=RS= x and PQR =6.

Prove that PS=2xcosé. (6)
[6]

P.T.O.



QUESTION 8
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8.2.1

822

823

824

MATHEMATICS 10
(Second Paper) 10612/16
| Give reasons for ALL statements in QUESTIONS 8, 9, 10 and 11. |
The line drawn from the centre of a circle, perpendicular to a chord, ..... the chord. (1)
In the diagram below, two concentric circles with centre O are drawn. Chord BDE of the
larger circle has a length of 24 cm and is a tangent to the smaller circle at D. The radius of
the smaller circle is 5 cm. AB is the diameter of the larger circle.
Scem
2
B D
——————————— »24cme--------
Calculate the length of OB. “4)
Write down the reason why E=90°. (1)
Calculate the length of AE. 3)
Calculate the length of AD. 2)
[11]
P.T.O.

Complete the following statement.

MATHEMATICS 1
(Second Paper) 10612/16
QUESTION 9
In the diagram below, BCDE is a cyclic quadrilateral with BE =ED, BD=CD and AE || CD.
ACG is a tangent at C and meets EB produced at A.
9.1 If 63 = x, determine, with reasons, FIVE other angles each equal to x. 7)
92 Prove that BC = ED. 2)
191

P.T.O.




MATHEMATICS 12
(Second Paper) 10612/16
QUESTION 10
10.1 Use the diagram given in the ANSWER BOOK, to prove the theorem which states
that if ST || QR , then PS_ E Show all construction lines. )
SQ TR
O
S
S S
@]
Q
o
® Q R
o
192 In the diagram below NE is a common tangent to the two circles. NCK and NGM
8 are double chords. Chord LM of the larger circle is a tangent to the smaller circle at
3 point C. KL, KM and CG are drawn.
D
o
c
-
M
n
o
c
-
(@)
D
N
D
(@)
o
E
Prove that:
1021  KE€_MG “
KN MN
10.2.2 KMGC is a cyclic quadrilateral if CN = NG. 3)
10.2.3 AMCG || AMNC 3)
1024  MC _KC “)
MN?> KN
[19]

P.T.O.

QUESTION 11

In the diagram below, the length of the radius of the larger circle, with centre P, is twice the
length of the radius of the smaller circle, with centre Q. SRM is a tangent to both circles.

11.2

11.3

Calculate the size of li3 if (i),3 =60°.

If the length of the radius of the smaller circle is » and ATSQ || ASRQ, show that
the length of SQ is equal to 27

Calculate the size of TSR.

MATHEMATICS 13
(Second Paper) 10612/16
P Q L M
(€]
3)
(G
[11]
TOTAL: 150

END
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QUESTION 1

1.1

MATHEMATICS
(Second Paper)

10612/17

The box and whisker plot below summarises the results obtained in Paper 1 and

Paper 2 by Class A and Class B in a certain school in the 2016 Preparatory

Examination.

Class A Paper 1

Class B Paper 1

Class A Paper 2

Class B Paper 2

30 40 50 60

Percentages

70

1.1.1 Write down the median mark for Class B Paper 1.

112 Write down the interquartile range for Class A Paper 1.

80

90 100

1.1.3 Write down the range of percentages that were achieved by 75%
of the learners in Class B Paper 2.

1.1.4 Comment on the skewness of the data for Class A Paper 2.

1)
)

1)
1

P.T.O.
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MATHEMATICS
(Second Paper)

10612/17

The table below represents cumulative frequencies of exam percentages. The marks
are for a group of 30 learners.

121

122

123

124

125

Class interval Cumulative Frequency
10 <x=<19 1
20 <x <29 2
30 <x <39 4
40 < x < 49 6
50<x=<59 14
60 < x < 69 19
70<x=<179 23
80 < x <89 26
90 < x <100 30

Sketch the ogive (cumulative frequency graph) from the table
given above.

What percentage of learners achieved lower than 70%?
How many learners achieved marks from 80 — 89%?

Write down a possible mark for a learner who achieved the third lowest
mark.

Use the graph to write down the SMALLEST possible range of marks
achieved by the learners.

4 MATHEMATICS 5
(Second Paper) 10612/17
QUESTION 2
The marks obtained as a percentage by 17 learners in Paper 1 and Paper 2 in the
2016 Preparatory Examination is given in the table below. The same information is represented
in the scatter plot.
Paper1 [22 |83 |55[52|65[31 |61 [31[31[57]3033/45|31,/43|37]|79
Paper2 |21 |75[36|32|51]|19|38]23|26]|45|22[27 /40|23 34|31 |68
100
90 -
80
4
70 *
(3) 60 -|
1) 50 | +*
Paper 2 a s .
M) - o o
30 - | * L 2
1) 20 * ‘
10 4
(1) 5 _ _ _ _
2] 0 20 40 60 80 100
Paper 1
2.1 Calculate the equation of the least squares regression line for the data. 3)
22 Calculate the correlation coefficient of the data. 1)
23 Sketch the least squares regression line on the scatter plot provided in the
ANSWER BOOK. ?2)
24 A learner achieved 98 % in Paper 1 and 79.4% in Paper 2.
Are these marks valid and reliable? Substantiate your answer. 2)
18]
P.T.O. P.T.O.




MATHEMATICS 6
(Second Paper) 10612/17
QUESTION 3
3.1 In the diagram below, A (1;—6), B(3; 0), C(12 ;—3) and D are the vertices of a
trapezium having AD || BC. The inclination of line BC is .
ry “V

O
S
=)
@]
Q
o P X
D
o
—h
) C(12;-3)
D
o
c
-
M
n
o
C v D
=
(@)
D
B 3.1.1 Calculate the size of 6. %)
8 312 Prove that AD L AB. ®)
3 3.1.3 A straight line, MAN, only passes through vertex A of trapezium ABCD.

An angle of 45° is formed between line MAN and line AD. Determine

the equation of line MAN. 4)

P.T.O.

MATHEMATICS 7
(Second Paper) 10612/17
32 A straight line with a gradient of 2, cuts the x-axis at P, the y-axis at R and passes
through Q (3a ; 2a)
A y
Q(3a;2a)
< O P » X
R
v
321 Write down the equation of QR, in terms of a. 2)
322 Hence, determine the area of APOR in terms of a. 4)
323 Calculate the value of a, if the points D (-3 ; —14), Q and E (3 ; -2) are
collinear. 3)
[20]
P.T.O.




MATHEMATICS 8

(Second Paper) 10612/17
QUESTION 4
4.1 The figure below shows circle O with a radius of 8 units. Tangent AB touches the

circle at B and cuts the negative x-axis at A such that the inclination of the tangent is
147,77°.
Aky

O
S
=)
8 '\4@ 0
o TOA
D
o
—h
-
o B
D
g- v
=
M
n
(@] 4.1.1 Write down the equation of the circle. 1)
c
8 412 Calculate the coordinates of A. 4)
D
N
L
(@)
o

P.T.O.

MATHEMATICS 9
(Second Paper) 10612/17
42 A is the centre of a circle having equation x* —10x+ > +8y+31=0.
E (2 ; -3), a point on the circle, is also the midpoint of AB.
BEA is produced to D (11 ; —6). C is a point such that BC L DC.
y
X
[6}
/]
D(11;-6)
O
C

421 Write the equation of the circle in the form (x —a)* +(y —b)* = 7. 3)
422 Write down the coordinates of A, the centre of the circle. 1)
423 Write down the length of the radius of the circle in surd form. 1)
424 Calculate the coordinates of B. 3)
425 If x =k is a tangent to circle A, determine the value(s) of k.

(Leave your answer in surd form.) 3)
426 DF is a tangent to the circle at F. Calculate the length of DF in surd form. 4)

[20]
P.T.O.




MATHEMATICS 10 MATHEMATICS 1

(Second Paper) 10612/17 (Second Paper) 10612/17
QUESTION 5 QUESTION 6
In the diagram below, M (4 ; —1) is given and XOM =4, The sketch below shows a part of the graph of /' where f(x) = asinbx. A turning point of
v fisat (—45°;-1).
(61
© g

W) L V)
o
= M(4:-1) !
=)
o X
%_ T ) 90 ¥ p 9pe 3 180
o) )
o A (459 -1
4 Calculate the size of 6. 3)
8 I 7
32 Simplify, the following expression to a single trigonometric function, without the use
D of a calculator:
o 6.1 Write down the values of a and b. 3)
c 2¢0s(90°—x) o €08(60°—x)cosx —sin(60°—x)sin x
= sin(180°—2x) tan(—x) ) 6.2 Use the grid provided in your ANSWER BOOK to complete the graph of f for
8 x e[—180°; 180°]. 3)
o) - . A o o
&3 If cosl8°= k, express the following in terms of k, without the use of a calculator. 6.3 Hence, determine the values of x for which 77 (x) <0 in the interval x e[0°;180°]. ?2)
“a 18]
o 53.1 sin108° %)
D
D 532 cos(-36°) 3)
')
54 Solve for x if:

2sin x cosx+2sin x+cos’ x+cosx= 0 for xe [-180;180°] (6)
55 Given that tan@ = p in any right-angled triangle:

. 2p
551 Show that sin 26 = —~—. 2)
p +1
. . (p+1)
552 Hence, or otherwise, calculate the maximum value of ~—; R 3)
p
[26]

P.T.O. P.T.O.



MATHEMATICS
(Second Paper)

10612/17

12

QUESTION 7

The diagram below represents a right cylindrical silo. M is the centre of the circular base.
PQ and RQ are tangents to the base at P and R. M, P, Q and R lie in the same horizontal plane.

The vertical height of the cylinder is 36 metres.
QR =10,3 m and RPQ =54°.

36

2R
N
a0

M
I

Determine the size of Q.

Calculate the length of PR.

o9 BZodIN0OSalNpa WOol) paspeojumod

Calculate the volume of the cylindrical section of the silo.

(2
(2

(5)
9]

P.T.O.

MATHEMATICS 13
(Second Paper) 10612/17
GIVE REASONS FOR ALL STATEMENTS AND CALCULATIONS IN QUESTIONS 8,
9,10 AND 11.
QUESTION 8
8.1  Complete the statement so that it is TRUE.
The angle which an arc of a circle subtends at the ... of a circle is twice the angle it
subtends at the circumference of the circle. 1)
82  In the diagram below, the circle with centre O passes through A, B, C and D such that
BOD is a diameter. BD is extended to E such that FCE is a tangent to the circle at C.
ABE =42°and DBC=25".
A
1
Calculate:
82.1 BCD @
822 A 2
823 0, 2
824 ¢, (2
191

P.T.O.




MATHEMATICS 14 MATHEMATICS 15

(Second Paper) 10612/17 (Second Paper) 10612/17
QUESTION 10
QUESTION 9
In the diagram below, O is the centre of the circle. C is the midpoint of chord BD. Point A lies 10.1 Use the given diagram to prove the theorem which states that if DA is a tangent to the
within the circle such that BA L AOD. circle centre O, then DAB = BCA . %)

Show that DA.OD = OD? + OD.OA (1)

Prove that 2DC? = OD? + OD.OA (7)
[8]

WO0O"eZgnIA0SaInpa Wolj papeojumoq

P.T.O. P.T.O.



MATHEMATICS
(Second Paper) 10612/17

10.2 In the diagram below, ABCD is a cyclic quadrilateral with AC = AD. Tangents AT
and CT touch the circle at A and C respectively. FBC, ABE, AHC and DBT are
straight lines.

» W02'BZ92IN0S3INPa WO} papeojumo(

1021 B, =B,.
10.2.2 BECH is a cyclic quadrilateral.

10.2.3 CA is a tangent to the circle passing through points A, B and T.

16 MATHEMATICS 17
(Second Paper) 10612/17

QUESTION 11

In the diagram below, ACBT is a cyclic quadrilateral having AC || TB. CT is produced to P

such that tangent PA meets the circle at A. BT produced meets PA at D.

A
C
D,
B
P
11.1 Prove that APAT || APCA 3)
11.2 IfPA=6,TC=5and PT =x,
1121 show that PT =4. ()
1122 calculate the length of PD. 4)
[11]
(5)
TOTAL: 150

4)
(5)
[19]

P.T.O. END
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10612/18

QUESTION 1

In a Mathematics competition learners were expected to answer a multiple choice question
paper. The time taken by the learners to the nearest minute to complete the paper, was
recorded and data was obtained. The cumulative frequency graph representing the time

taken to complete the paper is given below.

100

920

80

70

60

50
40 /

Cumulative frequency

20

g GAUTENG DEPARTMENT OF EDUCATION
§ PREPARATORY EXAMINATION
8 2018

o

8 10612

—_

8 MATHEMATICS

= PAPER 2

D

o

c

-

)

UWIME 3 hours

o

CMARKS: 150

=

85 pages, 1 information sheet and a 21 page answer book

ez

MATHEMATICS: Paper 2
O 1061E

= (I

X05

IR

B2Eit

10
0 i

L4

0

10

20 30

40

50

60

Time taken to complete the paper in minutes

An incomplete frequency table for the data is given below.

Time taken to
complete the paperin | 10<x<20 | 20<x<30 | 30<x<40 [ 40<x<50 | 50<x<60
minutes
Frequency a 6 8 28 34
1.1 Determine the value of a in the frequency table. 2)
12 How many learners wrote the paper? [€))]
13 Identify the modal class of the data. 1)
14 Calculate:
14.1 The estimated mean time, in minutes, taken to complete the paper 3)
142 The number of learners that took longer than 35 minutes to complete
the paper 2)
191
P.T.O.

P.T.O.
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MATHEMATICS

(Paper 2) 10612/18

QUESTION 2

A group of students did some part-time work for a company. The number of hours that the
students worked and the payment (in rand) received for the work done is shown in the table
below. The scatter plot is drawn for the data.

wodezodlnosalnps Wwolj papeo]

Number ofhours |\ 7 | g | 1o | 13| 15 |18 |2 | 23| 25
worked
Payment (in rand) | 1000 | 1200 | 1500 | 1800 | 2500 | 2800 | 2900 | 3200 | 2700 | 4000
B 4500
4000 .
T 3500
. £ .
£ 3000 3
e e .
Z »
Z 2500
=
2000
< .
1500
.
1000
500
0
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
TIME IN HOURS
2.1 Calculate the standard deviation of the number of hours worked. 1)
22 Determine the number of hours that a student needed to work in order to receive
a payment that was more than one standard deviation above the mean. 3)
23 Determine the equation of the least squares regression line of the data. 3)
24 Mapula who worked for 11,5 hours was omitted from the original data. Calculate
the possible amount that the company has to pay Mapula. 2)
25 Use the scatter plot to identify an outlier and give a possible reason for this point
to be an outlier. 2)
[11]

P.T.O.

MATHEMATICS 5
(Paper 2) 10612/18
QUESTION 3
31 In the diagram below, points A(-2 ; —3), B(3;—4), C(4; r)and D(2 ; 1) are the
vertices of quadrilateral ABCD. P is the midpoint of line AD.
y
D2 1)
X
A(-2;-3 Cé:r)
B(3:-4)
3.1.1 Calculate the value of » if AD || BC. “4)
312 What type of quadrilateral is ABCD? 1)
313 Determine the coordinates of P. 2)
314 Prove that BP L AD. 2)
3.1.5 Determine the equation of the circle passing through PBA in the form
(x—a)’ +(y-by' =r". )
3.1.6 Calculate the maximum radius of the circle having equation
x>+ y* —2xc0sf —4ycosd = -2 for any value of 6. 5)
P.T.O.
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MATHEMATICS 6

(Paper 2) 10612/18
In the diagram below, points P(-2 ; 1) and Q(3 ; —2) are given and R is a point in
the third quadrant. PQ and PR cut the x-axis at S and T respectively.
QPR =77.47°.

P(=2;1)
X
S
Q(3:-2)
R’
321 Determine the equation of line PQ in the form ax+by+c=0 3)
322 Determine the equation of PR in the form y =mx+c. 6)
[28]

P.T.O.

QUESTION 4

In the diagram below, AB is a chord of the circle with centre C. D(-1 ; -2) is the midpoint

of AB. DC L AB. The equation of the circle is X* +3° +6y = 4x+12 .

41

42

43

44

Determine the coordinates of C.
Determine the radius of the circle.
Calculate the length of AB.

Calculate the area of AABC.

MATHEMATICS 7
(Paper 2) 10612/18
Yy
B
x
3
1)
(%)
3)
[12]
P.T.O.



MATHEMATICS 8 MATHEMATICS 9

(Paper 2) 10612/18 (Paper 2) 10612/18
QUESTION 6
QUESTION 5
The functions f(x)=tan2x and g(x)=1+sin2x are sketched for x e [— 135°;135 °]A
5.1 Simplify the following expression to a single trigonometric function.
sin x.5in(90° + ) - cos x.sin(180° + y)
cosx.cos(y —360°) +sin(- x)sin y 6)
D, coen i} .
0542 1ven: cos(A— B) = cosAcosB+sinAsinB
§ 52.1 Prove that cos(A+ B) = cosAcosB-sinAsinB 2) : -
8 522 Inthe diagram, T is a point such that HOT =P and sinP=a. Tis
o reflected about the x-axis to R such that HOR = Q 5
D -
o Tx; a) A -135° 45°
—
=
o
™ « Q R\ LR
o (0]
c
-
M
n
@) R
c
8 M 6.1 Write down the equation of the asymptote in the interval x € [— 135°; 0°]. (1)
8 (a) Determine the coordinates of T in terms of a. 2) . L
. . . sinx —2sin” x y .

Q (b) Write down the coordinates of R in terms of a. 2) 62 If h(x)= D xcosx” determine / in terms of f. @
(@] (c) Calculate cos®+Q). ?) ’
o (d) Hence, show that P + Q = 360°. 1) 6.3 Determine the equation of p in its simplest form, if graph g is translated by
3 moving the y -axis 45° to the right. 3)

53 Given: cost) =d 6.4 Determine the values of x for which (tan 2x)(~1-sin2x) < 0 for

x e[-135°;0°). 3)
5.3.1 Write down the values of d such that cosé is defined. 2) (i

5.3.2 Determine the general solution for @ if :
1 5
cosf=——+=
cosf 6 (6)
[23]

P.T.O. P.T.O.



MATHEMATICS
(Paper 2) 10612/18

10

QUESTION 7

The given figure represents a roof in the form of a triangular prism. The beams EG and ED
have length p metres. EF L GD and GED = 30°.

pa WO} papeojumoq

Without using a calculator:

Prove that GD* = p*(2-+/3).

~
o

Hence, determine the value of CD in terms of p, if CGD = 60°.

wodezalilnosalin

(3)

(3)
[6]

P.T.O.

MATHEMATICS
(Paper 2)

10612/18

11

GIVE REASONS FOR ALL STATEMENTS AND CALCULATIONS IN QUESTIONS

8,9,10 AND 11.

QUESTION 8

In the diagram below, TAP is a tangent to circle ABCDE at A. AE || BC and DC =DE.

TAE =40° and AEB=60°.

8.1 Identify TWO cyclic quadrilaterals.
82 Determine, with reasons, the size of the following angles:
82.1 B,
822 B,
823 D
824 E,

(2

(2
(2
2

(3)

P.T.O.
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MATHEMATICS 12 MATHEMATICS 13
(Paper 2) 10612/18 (Paper 2) 10612/18

QUESTION 9
In the diagram below, radius CO is produced to bisect chord AB at D.

CA =34mm and AB=40mm
In the diagram below, O is the centre of the circle. ABCD is a cyclic quadrilateral. BA and
CD are produced to intersect at E such that AB=AE =AC.

Calculate the size of C . 4)
[15]

Determine in terms of x:

9.1 B, 2)
9.2 E (5)
93 ¢, 3)
9.4 If £ = éz = x, prove that ED is a diameter of circle AED. ﬁ?‘ |

P.T.O. P.T.O.



MATHEMATICS 14
(Paper 2) 10612/18

QUESTION 10

10.1

wod'eZzadlnosSalnpa wWol) papeojumod

In AABC below, D and E are points on AB and AC respectively such that
DE || BC.

Prove the theorem that states that AD L E
DB EC
A
D, \E
B C

In ADXZbelow, AC || XZ and BP || DZ. DY is drawn to intersect AC at B.

D

Prove that: B = DA

YZ DX

P.T.O.

QUESTION 11

MATHEMATICS 15
(Paper 2) 10612/18

In the diagram below, NPQR is a cyclic quadrilateral with S a point on chord PR. N and S

6) are joined and RNS = PNQ = x.

Prove that:

11.1 ANSR ||| ANPQ
112 ANQR|||ANPS

113 NRPQ+NP.QR=NQ.PR

(5)
[11]

(3)
(3)

“)
[10]

TOTAL: 150

END



MATHEMATICS 3
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QUESTION 1

GAUTENG PROVINCE

REPUBLIC OF SOUTH AFRICA

A student is investigating the number of oranges in a bag in relation to the median mass of the
oranges filled in the same bag. The findings are recorded in the table below.

Number of oranges in a bag 18 [ 16 |20 [ 15| 14 [ 13 | 14| 10
GAUTENG DEPARTMENT OF EDUCATION Median mass of oranges in the same bag | 1 | 105 | 72 | 142 123 [ 174] 136 | 192
(to the nearest gram) :

PREPARATORY EXAMINATION

)
2
=)
6 2019 SCATTER PLOT
2 250
o
o 10612
= 2 200
= MATHEMATICS %,
3 A
3 PAPER 2 5 150
3 ;
= 5100
= 3
@ * =
) TIME: 3 hours N
n
o MARKS: 150
c
8 16 pages, 1 information sheet and a 25 page answer book 0 5. % = = 2
TICS: Paper 2
X " f Number of oranges in a bag
3 T
S (M
O 10612E
g 1.1 Determine the equation of the least squares regression line for the data. 3)
1.2 Write down the correlation coefficient of the data, ()
X 1 @ 1.3 Draw the least squares regression line on the scatter plot given in your ANSWER
. BOOK. @
mmmw 14 Comment on the strength of the relationship between the number of oranges in the
bag and the median mass of the oranges. (1)
1.5 Determine the possible median mass of oranges in a bag, if there arc 12 oranges in
that bag. (2)
91
e P.T.O.
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MATHEMATICS 4
(Paper 2) 10612/19
QUESTION 2
2.1  Batteries are used in everyday life. The Grade 12 Physical Sciences learners investigated the
life span of batteries under constant test conditions.
The ogive (cumulative frequency graph) below shows the lifespan (in hours) of the batterics.
g BATTERIES
s 120 i = 7 48
> = e -
o 100 s
Q 7 +H
o | § S am
) % 80 yd =I=1- =
o & - o ] s
;h .}‘; & 3 o 1
o %“? S A
3 S 40 - b
8 ;
20
= : s —
® i ;
- L] 1
o 0 20 40 60‘ ] 80 100 120
c Tinte in hours
=
(@)
D 2.1.1 How many batteries were tested for this investigation? (1)
N
_Q.) 212 Use the graph to estimate the median time for the life span (in hours) of the
o batteries.
o (2)
3 2.1.3 The minimum lifespan of batteries is 10 hours and the maximum lifi i
hours. Use the cumulative frequency h to dra Sespat iy 100.
your ANSWER BOOK. e ok N (3)
2,14 Comment on the skewness of istributi :
s of the distribution of the lifespan of the batteries. (0
P.T.O.
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MATHEMATICS 5
(Paper 2) 10612/19

22 Thetable below represents values in a data set written in increasing order. None of the
values in the data set are repeated.

IS‘a‘19.>b|c‘d‘3SJ

Determine the values of a, b, ¢, and d if:

¢ The median is 20.
e The semi interquartile range is 8.
e The upper quartile is twice the lower quartile.
¢ The mean is 22. )
[]
P.T.O.

Scanned by CamScanner



6 \
10612/19

MATHEMATICS
(Paper 2)
QUESTION 3
EN | In the diagram below, A, B,C (6 ; 0) and D (3 ; 4) are the vertices of rectangle

WO09"eZa21N0S3aINPa WOl papeojumoq

ABCD. Diagonals AC and BD bisect each other at P(1; —2). AC is produced to
Q(11;2) and BD is produced to R such that BP = DR and CD | QR.

Q(11;2) x

(6:0)
P(1:-2)

3.1.1 Calculate the coordinates of B.

3.1.2 Determine the gradient of CD,

313  Show that the equation of QR is y = _§, 430

3

3.1.4  IfK@; ) is a point in the 4" quadrant such that PK = RQ, calculate the
value of y.

(3)

(2)

(6)

p.T.O.

Scanned by CamScanner

3.2

MATHEMATICS 7
(Paper 2) 10612/19
In the diagram below, P, Q(-8 ; —$) and R(1: —5) are the vertices of APQR. RP is
produced to V and QP is produced to W(a ; b) such that VBW =35°. The equation
; 2 i .
of QW is P QR is produced to U and URV =a. QW and RV intersect the
x-axis at S and T respectively.
Wi(a; b)
"a ooV
35°
/P
- s/ T .
h 0
o
u
Q(-8:-5) L
v
321 Calculate the size of @ . (5)
322 It is further given that QU L WU and R is the midpoint of QU.
Calculate the area of AQWU. (6)
[24]
P.T.O.
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per 2)

QUESTION 4

In the diagram below, a circle with centre M, cuts the x-axis at Q]and
T(0 ; 6) and R(0 ;-2). The equation of diameter SMP is y=—=x + 5

: ik = ‘3 1°.
KPL is a tangent to the circle at P(~6 ; 2). TM produced cuts the x-axis at U. QUT =101

>
i

WO09"eZa21N0S3aINPa WOl papeojumoq

4.4

4.5

§ and the y-axis at
4

1,317

Determine the equation of TU.
Calculate the coordinates of M.

If the coordinates of M are (-1 ; 1) , determine the equation of the circle in the form

(x - af +(y-bf =1

Prove that KL is parallel to TU.

1 ik
int V[ ——37 de i
o V( 2 J side the circle? Support your answer with calculations.

Scanned by CamScanner

3
3

(3)

3)

3
15l

p.1.0:

MATHEMATICS 9
(Paper 2) 10612/19

QUESTION 5

5.1

L

5.3

5.4

i 1 S
If sinl6"= ﬂ . express the following in terms of k, without the use of a
k7

calculator,

5.1.1 tan 1 6° (2)

5.2 cos32° (3)

Simplify the following expression.

€05(90°+x) sin (x—180°)— cos*(180°—x)
cos(=2x) (6)

Calculate the value of the following, without the use of a calculator.

05 75°.cos45° — cos15°.cos45° ()
2
Given: tan e[sin 26 + M} = —2cos’ @ + 3cosh + 2
sind
54.1 Prove the identity. 3
54.2 Determine the general solution of*
2
tan e[sin 20 + %] =0
s
4

Solve for a and b:

cos(a+b)=—% if a+b €[0°;180°]

|
—-2h)=— if a=2be[0°;180°
cos(a—2b) 5 if a e[ ] @
[26]

P.T.O.
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MATHEMATICS

7

(Paper 2) 10612/19
QUESTION 6
In the diagram below, the graph of f£(x) = cos 2x is drawn for the interval x e[0°; 270°].
X
24
' A
]| : 4 =
0 45° 00° 27 ¥
-1
o |
2 L = sy . VISR SSSeE, Frap T Seee & -

Wao BZa2M0OSaINPa Wol) papeojumoq

Draw the graph of g(x)= —%tanx for the interval x [0° ; 270°] on the grid
provided in the ANSWER BOOK. Show all intercepts with the axes and asymptotes,

Write down the range of A(x)=3- f(x) .

Use the graph to determine the value(s) of x in the interval x €[135° ; 270°] for which
L&) 5.
g(x) <

Scanned by CamScanner

)

(1)

(2)
17

P.T.O.

“1.1

7.2

7.3

MATHEMATICS py
(Paper 2) 10612/19
QUESTION 7
In the diagram below, B, C and D are in the same horizontal plane. A drone positioned at A,
captures the images of two objects at B and C. B is directly below the drone and C is 4 units
away from B.
DCB =60°; DBC =120°-a and DAB =90°-@ .
Determine D, in terms of a. @
Without the use of a calculator, determine BD in terms of & . 3)
243 tand
Show that AB = T o
18]
P.T.O.
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MATHEMATICS 12 \

QUESTION 8

In the diagram below, A, B, C and D are points on a circle having centre O.
PBT is a tangent to the circle at B.

Reflex BOC =0, =310° as shown in the diagram below.

Calculate, giving reasons, the size of:

8.1 D,
(3)
8.2 B,
2)
8.3 I§1, if it is given that A =60,
4
19l
P.T.O.
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MATHEMATICS 13
(Paper 2) 10612/19

QUESTION 9

9.1

9.2

Complete the statement so that it s TRUE.
Angles subtended by a chord of o circle, on the same side of a chord, are ... (h

In the diag‘r.am below, ABFE and EFDC are cyclic quadrilaterals in two equal circles
that intersect at E and F. BFC and AEC are straight lines. BD is a common tangent
to the €m:Ics at B and D respectively. EC = CD.

Let CDP =x

Prove, giving reasons, that:

921 F=F. )
922  ABDC is a cyclic quadrilateral. @
923 BE|CD. &
924 FCisa diameter of circle FDCE if it is given that EBDC is a rhombus. ®
[14]

P.T.O.
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QUESTION 10 0.2 Inthe diagram below, APQR is an o

10.1

' MATHEMATICS 15
:::‘::IrE;:AﬂCS 1os1z (Paper 2) 10612/19

quilateral triangle inscribed in a circle. V is a

point on the circle. QP produced meets RV produced at T, PR and QV intersect at W.

In the diagram below, AKLM and AGHI are drawn such thatK =G, L=H and M=,

Prove the theorem which states that if two triangles are equiarﬁular, then the
i : KL K
corresponding sides are in proportion, i.e. prove that S
K
o
G
o
* /\
H I
LJ
L A v
5
Prove, giving reasons, that:
1021 W, =TRQ N
1022  ATQR||AQRW .
PT PV
102, i
3 QW WR ©
[17]
p.T.O. .
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MATHEMATICS 1 3\1

QUESTION 11

In the diagram below, the circle with centre O is drawn. 0Q is drawn parallel to a tangent to the
clrclIe at D. ER is drawn with S on 0Q.
RD is produced to P and PQ is joined.

PE=xunits, PQ=ux+9 units, PD=%xunitsand DO = x + 3 units.

pa WO} papeojumoq

wod'ezoadinosalin

.
L
3
x
E +3 ®
x+9 ™=
(8]
S
Q R

Calculate the length of RO. (4)
If OS = 1,4 units and S is the midpoint of ER, determine the length of DE. (2)
If the area of APED= 2,7 units®, find the area of APER. 4
[10]
TOTAL: 150
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Mathematics
(Paper 2) 10612/20

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

This question paper consists of 10 questions.
Answer ALL the questions in the ANSWER BOOK provided.

Clearly show ALL calculations, diagrams, graphs etc. that you have used to determine
the answers.

Answers only will NOT necessarily be awarded full marks.

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

If necessary, round-off answers to TWO decimal places, unless stated otherwise.

Diagrams are NOT necessarily drawn to scale.

An INFORMATION SHEET with formulae is included at the end of the question paper.

Write neatly and legibly.

P.T.O.




Mathematics

(Paper 2) 10612/20

QUESTION 1

The A-Rithmetic High School decided to compare the results of 31 Grade 12 learners in
Mathematics and Physical Sciences in the 2019 Preparatory Examination.

e The Mathematics results are recorded in the table below.
e The box and whisker plot below illustrates the results of Physical Sciences.
Marks are recorded as percentages.

GREATEST possible difference between both subjects.
Calculate the learner’s mark in Physical Sciences.

O
o
E Mathematics Results
=)
o
QD 7 11 15 19 19 23 28 28 31 38 39
o 40 41 48 48 52 53 55 57 59 59 64
D 67 72 76 83 85 87 89 92 96 - -
o
—h
—
o e
3 Physical Sciences Results
®
o
c
— 5 40 50 70 100
g 11—
n
o
(- 0 10 20 30 40 50 60 70 80 9 100 110
—
(@)
8.1 Calculate the mean mark of the Mathematics learners.
QO
H.Z Comment on the skewness of the Mathematics data.
o
3.3 Determine which subject performed better in the 2019 Preparatory Examination.
Give a reason for your conclusion.
1.4 Write down a possible mark for a learner who achieved the tenth lowest mark in
Physical Sciences.
1.5 A learner scored the fourth highest in both subjects. The learner obtained the

2
1

(@]

(@]

(2)
191

P.T.O.

Mathematics 4
(Paper 2) 10612/20
QUESTION 2
A question raised by many educators is whether the results that a learner achieves in an
examination is dependent on the time that the learner takes to complete the examination.
The average time taken by each of the top 10 Mathematics learners was recorded. The data is
represented in the table and scatter plot below.
Average time 175 | 165 | 160 | 153 | 139 | 130 | 127 | 135 | 120 | 112
(in minutes)
Learners™marks | g5 | 95 | g9 | 87 | 85 | 83 | 76 | 72 | 67 | 64
(in %)
100 SCATTER PLOT
95 ®
L]
90 .
—_ L
X 85 py .
£ 80
w)
£ 75 ®
] .
£ 170
-« .
£ 65 s
g 60
Y9
- 55
50
100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180
Average time (in minutes)
2.1 Calculate the equation of the least squares regression line for the data. 3)
22 A learner completed the exam in 2,5 hours. Predict the mark that the learner achieved. 2)
23 Explain within the context why the regression line is not reliable. ()]
24 Calculate the standard deviation of the top 10 Mathematics learners. 2)
2.5 It is further given that ( p 103, 59) is the interval of 15 random learners’ marks within
ONE standard deviation of the mean. If X = 63,96, calculate the value of p. 3)
[11]
P.T.O.



Mathematics
(Paper 2) 10612/20

QUESTION 3

In the diagram below, points A(5;0), B(7; 6) and P(x ; y) form a triangle.
BP = AP and E is the midpoint of AB.

pa WO} papeojumoq

[\S) —_

w

wodBezZodJNasaln

B(7 ;6)

4

o A(5:0)

Determine the coordinates of E.
Determine the equation of line BA.

Line BA is parallel to the straight line with equation 7x — 3y + 5= 0.
Calculate the value of r.

If the area of AAOP = 10 units® and y < 0, calculate the coordinates of P.

@
3

3

™
[15]

P.T.O.

Mathematics 6
(Paper 2) 10612/20

QUESTION 4

The diagram below shows a circle with centre B(a ; b). BP is parallel to the y-axis with P on the
x-axis. AS is a tangent to circle B at A(-2 ; 4) and intersects the x-axis at S and the y-axis at R.

AE is a tangent to the smaller circle with centre D and touches the circle at E. ORS = 45°.

Ay

A(=2:4)

B(a:h

4.1

4.2

43

44

45

4.6

\f:, 0 S > x

Determine the equation of tangent AS. 4)
If OP = 4 units, determine the values of @ and b, the centre of the larger circle. 4)
Determine the equation of the circle with centre B. 3)

The equation of the smaller circle with centre D is x*— 2x + »*— 2y = 0.

Write this equation in the form (x — a)* + (y — b)* = 1. 3)
Write down the coordinates of D, the centre of the smaller circle. (1)
Calculate the length of AE, the tangent to circle D at E. ©6)
[21]

P.T.O.



Mathematics 7 Mathematics 8

(Paper 2) 10612/20 (Paper 2) 10612/20
QUESTION 5
QUESTION 6
5.1 Calculate the value of 1— 4sin”15° without the use of a calculator. (%)
The sketch below shows the graphs of f(x) = asinx and g(x) = cosdx for xe[—180° ; 180°].
5.2 Simplify without the use of a calculator:

A(—30° ) %) is a point of intersection of f and g.
JBsinx.sin® 72° + sin® 198°.«/§cos(x -90°)

o o 6
tan120°. sinx
O
o Ay
é.S Determine the general solution of the following:
= 6sinx.cosx + 3cosx — 4sin*x — 2sinx =0 7
o 1
o) f ™\
%4 Prove that:
o
CosA 1 1 g
I -tanA = 4 Al =30°%—
= ( )[COSZAJ cosA +sinA o 2
o
3 1 Il 1 X
‘.B.S If sin20 =k and 0° <26 < 90°, determine in terms of k: _180° 15 90° 1Ase Q0°
o
c 5.5.1 c0s26 ()
@
) 552 sin 26 )
@) tan @
c [29] -1
—
(@] v
D
N
D
(@)
o 6.1 .
3 . Write down the values of ¢ and d. ?2)
6.2 Determine the coordinates of D. (1)
6.3 For which value(s) of x is:
6.3.1 f decreasing for xe[—180° N 180°]? %)
632  S(®).g® <0 for xe[-180°; 0°]2 @)

(71

P.T.O. P.T.O.



Mathematics

(Paper 2) 10612/20

QUESTION 7

In the figure below, KM is a vertical flag post set in the centre of two circles which lie on the
same horizontal plane. MKN = MLK = x°. The radius of the inner circle ML = r units and the
radius of the outer circle MN = 27 units.

K

WO02"eZa21N0SaINPa WOl papeojumoq

1 Calculate the value of x.

~
()

If r = 5m and LMN = 110°, calculate the length of LN.

9 Mathematics 10
(Paper 2) 10612/20
QUESTION 8
In the diagram below, points A, B, C and D lie on the circumference of a circle with AD || EC.
CB is produced to E. GD is a tangent to the circle at D and DB = AD.
EBA = 67°.
B
C
8.1 Calculate, with reasons, the size of the following angles:
811  ADC @
©) 812 C 1)
@) 8.1.3 A ()
(8] .
8.1.4 D, 3)
8.5 BDG (@)
8.2 Prove that AB = CD. ?)
[11]
P.T.O. P.T.O.



Mathematics 11 Mathematics 12

(Paper 2) 10612/20 (Paper 2) 10612/20
QUESTION 9 9.2 In the diagram below, LM is a tangent to circle QNMWP at M. NW cuts QM and PM
at U and V respectively.
9.1  Inthe diagram below, A, B, C and D are points on a circle with centre O. OB intersects NQ = WP and NQ || MP.
AC at M, the midpoint of chord AC.
Let BDC = x.
Q
O
o
E P
-]
o
QO
o
D
Q N2
— B
—
@)
3 v
® A\
o 1 2
e 2
- 4 1 W
D L
wn M
@)
c
-
(@)
L)
N .
jab 9.1.1  Determine, with reasons, in terms of x: 9.2.1 State, with reasons, THREE angles equal to M,. (3)
O
g @ 0, o) 922  Prove that AWMV|| AQMN. 3)
(®)  ABO O 923 Prove that M. - MN. 3)
WV  PW
9.1.2  Prove that AB is a tangent to the circle that passes through points A, D and R. (6) [24]
9.1.3  Prove that AD* = 4DO* — 4AB” +4MB’. 4)

P.T.O. P.T.O.



Mathematics 13 Mathematics 14
(Paper 2) 10612/20 (Paper 2) 10612/20

QUESTION 10
10.2 ABCD is a parallelogram with diagonals that intersect at M. J is a point on BC.

10.1 In AABCbelow, D and E are points on sides AB and AC respectively such that BJ:JCis2:3. AJmeets BD at K. BD || JL and JL meets AC at L. Q is a point on AD
DE || BC. such that AB || QM.
Prove the theorem which states that AR = ﬂ
DB EC
O
o
E A
=)
@]
QO
o
D
o
=
D

o
8 D > E 10.2.1 Determine, with reasons, the following ratios:
c

ML
o a — 2
o (a) C @
n
o AK
c (®) = 3
= KJ
O .

C
@ B ©) 1022 If AB=+10 unitsand BC =§AB.
g Calculate the length of AQ. “
15

o [15]
3 TOTAL: 150

P.T.O. END
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sinA sinB sinC

a’=b*+c* —2bc.cos 4

1
area AABC = 2

sin (a + ﬂ) =sina.cos f+cosa.sin

cos (a+fB)=cosa.cos B-sine.sin B

2 .2
cos’ a—sin’ &
cos2a =41-2sin’* &

2cos’ -1

ab.sinC

sin (& — ) =sina.cos B —cos ar.sin B

cos (a— )= cosa.cos B +sina.sin B

sin2a = 2sina.cos

P(A or B) =P(A) + P(B) — P(A and B)

po 2= F-9)
S5y

Mathematics 15
(Paper 2) 10612/20
INFORMATION SHEET
x_—bi\/b2—4ac
2a
A= P(1+ni) A= P(1-ni) A=P(1-i)" A=P(l+i)
T, =a+(n-Nd S”=g[2a+(n—l)d]
T, =ar"' S =M sr#l Swzi;—l<r<1
" r—1 1-r
Fe x[(1+f)"—1] P:x[l—(1.+1')_"]
1 1
P tim LD E)
h—0 h
X +X, y+y
d =0 =x) +(n-») M| AR
2 2
_ _ _Y2h _
y=mx+c Y=y =m(x—-x) m=-:—"- m=tan6
X2 =%
(x—a)z+(y—b)2 =’
INAABC: a b _ ¢
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GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

PROOFREAD [] DATE MATHEMATICS
SIGNATURE (Second Paper)
PROOFREAD [] DATE
SIGNATURE MEMORANDUM
OQIOTE:
E. If a candidate answered a question TWICE, mark the FIRST attempt ONLY.
e  Consistent accuracy applies in ALL aspects of the memorandum.
20 S/R refers to STATEMENT as well as REASON
@]
QQUESTION 1
o
@1 e Negatively skewed v'negatively skewed /
o e Negatief skeef negatief skeef
- M
=
(@)
=3
(JDZ Cumulative Frequency Graph (Ogive)
100 ! . ' : - :
= | W
=
D 80 12
wn i v'shape
(@] > 7d v'grounding at 10
c E w0 = v'vaccuracy of points
8 A | | | Subtract a mark if grounded at
o) E R e e e T T (0; 0) and/or at the end
N g w0 | I
SO e e s v
e) E a0 4 + - + ' (4)
{ | { 1 1
o 3 3 . . | . - 1.3
3 [ I [ : v Q, shown on the graph,
10 . 1 : linked to cumulative
:_py/ i ! frequency
0 - : . ] b
0 10 20 30 40 50 QQS-.'} 70 )
Risk interval
[6]

10612/14
QUESTION 2
2.1
200 .
EE s E RN R EEEEEEERET S
e i i S|
i 1 // 1
700 ' e :
! § /' i
600 + i 6 3 B B r 1
1 I v t
3 I I #1375 7 s30,87H) f
Fowm - o P = ‘
E | f/ i v'v'¥'points plotted correctly
g | o ! -1 for every 2 mistakes
AT ! -1 if points are joined
300 — T (3)
Y }
00 pafil ]
a0 4 ! :
28 :
100 :
i
)
o !
o 5 10 15 0 5 30
Daturs in Jure
22 y=2688x+161,24 v'value of A = 161,24
v'value of B = 26,88
v'equation of the line 3)
23 y=26,88(24)+161,24 v'substitute in formula
y=806,36 v answer as Natural Number
806 people treated on 24" of June answer only @
CANNOT USE GRAPH - NO LINE OF BEST FIT (using calculator) = 806,42
DRAWN YET full marks
24 See grid v'straight line
v'graph passes through
(x;¥)
vgraph passes through
y-intercept from regression
line formula
3)
25 r=0,98 v/ correct answer
This is a very strong positive, linear correlation. vinterpretation
As the days increase the number of patients increase 3)
Hierdie is 'n baie sterk positiewe lineére korrelasie.
Soos wat die dae vermeerder, vermeerder die getal
pasiénte
2.6 This point is clearly an outlier/Die punt is 'n duidelike Youtlier/ uitskieter
uitskieter v'justification
The 16™ of June is a public holiday and people might 2)
have decided to wait for the next day or certain medical [16]
facilities might have been closed.
Die 16de Junie is ’n publieke vakansiedag en mense het
dalk besluit om te wag tot die volgende dagof sekere
mediese fasiliteite _kon dalk gesluit gewees het.

2




QUESTION 3

10612/14

3.1

QR = ’\/(xQ_xR)Z+(yQ_yR)Z
(1-7)*+(B-0)’
Ja5

= 35

L a=3

OR

QR = \/(xQ_xR)2+(yQ_yR)2
a5 = J(1-7)’+(3-0)

a5 = 45

S5a*> = 45

a =9

a =35 a>0

OR

QR* = (xg _xk)z +()’Q —yR)2

50> = (1-7)°+(3-0)°
Sa> = 45

at =

a =3 . a>0

v/substitution in correct

formula

v answer for QR

va=3
(3)
v/substitution in correct
formula
v'5a®> = 45 Squaring both
side
va=3 ; a>0 (3]

v/substitution in correct
formula

v 5a* =45 Squaring both side

va=3 ; a>0 (3]

WO09PZa2IN0SaINpa WoJ} papeojumoq

10612/14
32 3x+ty=-2
3(-3)+ry=-2
ly=7 ........ ( 1) ‘/3(—3)+ly=—2
=——x+2
Y 3 V=17
y=-2(-3)+2
y=4....(2) vVy=4
ty=17
1(4)=7
t:Z v'value of #
4
4
OR
2
=—=x+2
Y 3
3x+ty=-2 s 5
32 V=3 2
y:—?x—? Y 4 4
_3 _2:_§x+2 v'equations equal
rt
LX) 2 23, v substitute x = 3
t 1 3
7 v'value of #
’:Z (C)
331 1-39) ¥
B4-5:3)
I.N .
j A
tané =m,,
tang = 3-0 v gradient of EB = _1
—5-1 | 2
tanB:—l \/tanG:—E
2 OR
6 =-26,565...+180° 60 =180°—-26,565 v 0=15343°
0=153,43° 0=153,43° 3)




10612/14
332 Equation of EF: v = 9-3 _3
Y=y =m(x-x) Mpe =My =3 BC_—3+5_
y=0=3(x-1) v mye =my, =3
y=3x-3 vsubstitute point (1 ; 0)
v'equation of line
)
333 | tanFEA =3 (From line in 1.3.2) )
FEA =7157° Y FEA=7157°
g BEF = 153,43°~71,57° s ona straight line/ £'eoprt lyn
< BEF =81,86° v BEF = 81.86°
> .
6 EBC =180°-81,86°
D EBC = 98,14° (co-interior angles /ko-binnehoeke; EF // BC) | ¥ EBC=98,14°
o (3)
(o)) [17]
o
_QUESTION 4
=
i1
3 4 LHL
D
o
c ,
—_— Hinid)
D (] e
wn .
o 0
c
-
(@)
D
N A A
jab 0=90° (£ insemi-circle/£ in halfsirkel) v 0=90°
(@)
o My Mg = -1
3 10-4 10-2
96_ a 89 +3 v/subs into m,.my, =1
o S
9—a 12
4 —
A? - "9 N v'simplification
=9+a
a=13 3

[1] 10612114
412 midpoint of PR
c [—3+13;4+2j
2 2
c6:3) vC(5:3)
r=,(13-5)"+(4-3)° or r?=(13-5"+(4-3)" | v substitute in distance formula
rt=65 Vi=+65/ r*=65
=65
Eq of circle: (x—a)’ +(y-b)> =r"
(x5 +(y=3)> =65 v (x=5)+(y-3)* =65
4)
42 r,=3 and A(2;3)
1y =4 and B(1 ; -1) v'radius and centre of circle A
,B —7 ’ v'radius and centre of circle B
St = v'sum of two radii
Distance between A and B
AB=1(x5—x,)V +(p—v,)° v calculating distance between
centres
AB=J(1-2) +(-1-3)
1116
=17 VAB=A17
Tt > Jﬁ v correct conclusion
The circles intersect each other (6)
43 x2—4x+y2+2y:&
4
L 1 )
A \ L [
2 2 149 )
431 (x=2)"—4+(y+D) -1= e v'completing the square
(=27 4 (o1 =10  standard form
N@:-D VN@:-1)
3)
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432 [ 5169
4 522 P
13 1 _
r=—_ OR  r=6- OR  r=65 v answer of radius
2 2
1)
433 NC L AB
S AC=CB=6  (line from centre L chord/
Iyn van midpt van sirkel L op koord) vV AC=CB=6
xA=2—6=—4 ‘ y 4 sin 112° v/ 25sin 56° cos 56°
O Substitute x =—4 in ¥ = 2sin 56° cos 56° v answer
149
o (—4)* -4+’ +2J’=T v'substitute x = —4 =2g1-¢° ®
- 32+y"+2y= % OR
o 128 +43 +8y =149 cos? 56°+sin? 56° = | vV c0s56° = 4/1-¢
%_ 43* +8y-21=0 S e
o) Qy-3)2y+7)=0 €0s856° =+/1-sin" 56 . i
S 3 7 _ W v 2sin 56° cos 56
—_ y== or y=-= in112° vanswer
= ) 2 2 sinl1 3)
o invalid y <0 =25in 56° cos 56° 8]
= 7 7 v'coordinates of A =2qy1-¢°
D 4 _4>_5 and B 8>—5 v'coordinates of B
o (5)
< [22] QUESTION 6
M
(HQUESTION 5 6.1 cos(P e Q) =cos P cos Q —sin Psin Q v correct formula (€8]
gl 1 b tan110° 6.2 cos 2P =cos P cos P —sin P sin P v cos P cos P —sin Psin P
= Z:tanuo" =cos® P —sin®> P )
2 M =cos’ P - (1 —cos” P) Y replacing
gl 3 Zsn1lo° B sin® P with 1 —cos® P
Q- — =sin110° ! =2cos” P -1 v 2cos® P -1
: a
O ~0.94 v answer 3)
o v 2) 63.1 sin 2x —cos2x+1
= LHS = 27 e00ar T
22 sin 2x+cos2x +1
2.1 cos 146° = cos (90° + 56°) . y,
) v —sin 56° ~ 2sinxcos—(1-2sin” x)+1 Ve
=—sin 56° smn =i (Qeos’ x—1)+1 2sin x cos x
v’ answer sin xcos+(2cos® x—1) + AT
=1 2sin? x +2sin xcos x y. 252111 B
OR - 2o AT LS ACOSL v'2cos*x—1
) 2cos” x +2sin xcosx
cos(180°—34°) @ _ 2sin x(sin x +cos x) v'factors
° 2cosx(cosx +sin x)
=—cos 34 <inx ‘/sinx
=—sin 56° v —sin 56° - cosx osx
=-q v answer —tanx
5
) = RHS ®
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I popeoTumMmog

L

HS =

OR

sin 2x — cos 2x +1

sin 2x +cos 2x +1

25sin x cos x —(cos2 x —sin’ x) +1

2sin x cos x + (cos2 x —sin® x) +1

_ 2sin x cos x —cos” x +sin’ x +1

2sinx cos x + cos x —sin’ x + 1

_ 2sinxcosx+2sin’x

25sinx cos x + 2cos® x

_ 2sin x (cos x +sin x)

2cos x(sin x +cos x)

_sinx

COos x

=tan x
= RHS

v/2sin x cos x
v cos® x —sin® x

v/simplification

v'factors

in x
S
cos x

(5)

920p)
(98]

WOIJ BZ9JITTOSIITTPO

o

OR

tan 22,5°=

sin 45° —cos 45° +1
sin45° + cos 45° +

ﬁ_ﬂ

sin 45° —cos 45° +1
sin45° + cos 45° +1

N:)

v/substitution of’ R

v tan 22,5°=

v answer

(3)

tan 22,5°=—
sin45° + cos 45° +

1 1
—=—-—=+1
_A2 2
L+L+1
JE V2

sin 45° —cos 45° +1

sin 45° —cos 45° +1

Vitan 22,50 ="——- 270 T
sin45° + cos 45° +1

I 1
v/substitution of —=

Na)

1 ﬁ -1
NGRS f_ v answer
=\2-1 3)
6.4.1 sin 2x.cos 2x
=l,25in 2X.C082X /%AZSI'H 2x.c0s2x
2
:lsin 4x
2
:l'l v max of sin4x=1
2
<« oL
2 2
3)
642 |sindx=1 vsindx=1
4x=90°+k.360° keZ v 4x=90°+£k360° keZ
x=225°+k90° keZ v x=225+k.90°
Xx=-675° v x=-675°
’ @
[19]

10




10612/14

10612/14
QUESTION 7
7.1 % f: v'shape
v'v'intercepts
15 . .
v'v turning points
1807 1) ICL:J l‘-ﬁb";l_
S s o~
i N\ o) / ' g/ g: ¥shape
wsgar T~/ L \ /e 0z v Vintercepts
- .o / .| v turning points
180 150" \120° 90" 607 -30™~[0" 30° \6O' 90" 1207750" 180° (6)
U N / 05 /
®) \7"- -1
( 907, -1)
.2 180° v answer (1)
=13 1.
O h(x)= —Esm(x -90°) v'¥' correct equation
0 OR @)
J Jsin[ (90" 1)]
(D h(x)=—-—sin| —(90° - x
ol 2 v —%sin[—(90° -x)]
T o
- =_E|:_ sin (90 —x):l
O 1
3 h(x)=%cosx \/Ecosx ?2)
-6,4 cos2x=1
R 2x=0°+k.360° keZ v 2x=0°+k360° keZ
= x=0°+k 180°, k€ Z Y x =074k 180
D ()
N OR
D |l v 2x=k360°, keZ
= 2x=k360°, keZ %ok 180°
0 x=k.180° keZ V)
D
g [11]
.QJQUESTION 8
~
BT |In AMPO:
3 PM d v’ correct substitution into sine
P £ _ - rule
sin z sm(180 (y+2)) dsin =
dsin z v PM =—
2= 1 sin (v +2)
sin(y+z)
In AMPN :
MN . ]
——=sinx v =gi
M ; sinx
MN =PMsinx ... 2 vsubstituting for PM into
d sin z.sin x equation 2 and final answer
" sin (y+2) @

1

82 Y = 1000sin J.)SI;I (90° _ y) v correct replacement of angles
) s <y v/ 2sin ycos y
_1000sin y cos y
2sin y cos y v’ Answer
=500 m 3)
7]
QUESTION 9
9.1 ...perpendicular / ... loodreg v perpendicular
/loodreg
@
921 | ABLCD (line from centre to midpoint of chord) / vYS/R
(ln van die midpt van sirkel na midpt vankoord) | [S/R Statement
DB=9cm  (AD = DB/ Given) and reason]
vDB=9cm
In ADCB
2 _ 2 _(0\2
(CD)" =247 =0 (pythagoras ) v'using Theorem of
CD* =576 -81 Pythagoras(S/R)
=495
CD =335 v CD =355
(C))
922 CD _ 3
DE ENCE
355 _, DE
DE
DE =455 v DE=+/55
(2)
17]
QUESTION 10
r o B o , v E, =90°
10.1 E1=90° (Zin a semi-circle /Zin hahwve sirkel) \ .
v Zin a semi— circle
i )
102 E, =90° ( Zin a semi—circle /Zin halwe sirkel) o
A v =180°
E+A,=180°  (opp £'scyclic quad/oorst Z'e van kvh) E+4, ISOA
oo v opp £'s cyclic quad
o A, =180°—(90°+28°) N
= 62° v A2 =62°
3)
OR

12
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FAC=90° (Zina semi—circle /in habwe sirkel) VFAC=9%° SR
A5=28° (£ inthe same segment subt by DC / v A4;=28° SR
Zein dieselfde segment onderspdeur DC)
o A =90°-28° A
—62° A2 =62
3)
310‘3 F2=30° (equal chords subtend equal £'s) / v F2=30°
o) (gelykekoorde onderspan gelyke hoeke) v equalchordssubtendeq £'s
= @
5 [7]
OQUESTION 11
1.1
(D K
o 1
= 2
o 2
= b
8 Construction: Draw a diameter/ middellyn AOE and join CE ¥ construction
- Proof:
[ A+ A, =90° (tan/rk tyn L radius) N N
D R , o VA +A,=90°
8 C+ ?2 = ?0" (£in asemicircle / Zin halwe sirkel) v tang L radius
— but C,=A, (£’ in the same segment) ‘/él + (“:2 =90°(S/R)
8 LA =C v C, =A,(S/R)
(5)
NIL2.1 | » o . o . . o .
Q) Ci =90 (£in asemi circle /Zin halwe sirkel) v C; =90° (S/R)
O Di = 90° (OE L BC) v Di =90°(SIR)
o - .
3 Ci =Di v Ci=Di (S)
. OEJJAC (corr £* areequal / ooreenk £° is gelyk ) v corr £ areequal
4)
OR
Ci=90° Zi i circle /Zin halwe sirkel .
Al (£ in asemi circ in halwe sirkel) v &y =90° (SIR)
D> =90° OE 1L BC "
K ( ) v Da1 =90°(S/R)
Ci+D, =180 o . 4 ‘ ‘/61+ﬁ22180° ©)
- OE||AC (cointerior £* areequal/ ko —binne/* is gelyk) v cointerior /* areequal
)

10612/14
1122 »
A=x (tan chord / rk lyn koord ) v ;\1 =x v tan chord
O =x (corr Z*fooreenk ¢ OE||AC ) /6 =x SR
3)
11.2.3 | InAPAC
s : A
IA’ 180°—x - 90°—x (sumof £ (Zf a trlar?gle/ VP =90°2x
—90°_2x som van £° van drichoeke) v sum of £*of a triangle
@)
[14]
QUESTION 12
12.1 | proportionally v proportionally
Q)]
221 ¢, (given)
61 =D (corr £* Jooreenk £° AD|| CG) \/é, = ]S(S/R)
C:=Ai  (alt 2*Averwisselende 2* AD|/CG) vCi=Ai (SR)
A=D v A =D
. .CA=CD (sides opp equal £/ syeteenoor gelyke/") v CA=CD(SR)
)
1222 | BC BG g . BC BG
— = 1 It de of A/ | A) |V —==—
D .GA (line || to one side of lyn ||een sy van A) D GA
but CA=CD (proved) \
. BEEG,
AC AG
vreplace CD =CA
3)
12.3.1 | InAKMT and AKON
Ao ] v'v'for any two of the
M =0 (ext. Zof a cyclic quad / buite £ kvh) three statements
1A“z = IQI (ext. Zof a cyclic quad/ buite £kvh)
IA( = IA( (common/ gemeensk)
~ AMTK||AONK  (££4) v'equiangular / gelykhoekig /
LLL
3)
1232[ MT_TK _ MK yMI_IK MK
ON NK OK ON NK OK

.. KM.KN =KT.KO

(O]

13

14
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1232

MK KT
‘OK  NK

5 KT
6+KT 8
KT? +6KT = 40
KT?+6KT-40=0
(KT+10)KT -4)=0

5 KT

4 =
6+KT 8

Y KT?+6KT-40=0

WO09"eZa21N0S3INPa WOl Papeo|pmoy

KT=-10 or KT=4 v factors
-~ KT =4 units v answer
4)
[16]
TOTAL: 150

15
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QUESTION/ VRAAG 1

10612/15

LU e v [x;7) (22,6 :44.5)
I |
i
; = ¥ line of hest fit
, £ 60 besie paslyn/flyn van beste
| g passing
| w50
| s
| £ a0
:
£ 30
=
o
£ 20
E
1
n + i 1 {
1] 10 20 30 40 |
Age in years |
_ 2)
1.2.1 25 years /25 jaar v answer { antwoord (1)
122 The reaction time according to the line of best fit for age v answer / antwoord (1)
25 should be 51,46. The reaction time of this patient is Any other valid explanation.
+ 5. Enige ander geldige
Die reaksietyd volgens die Lyn van beste passing vir die | verduideliking
| auderdom van 25 moet 51,46 wees. Die reaksietyd vir |
| hierdie pasiént is £ 65.
1.3 A=-21,03 v A=-2103
B=290 v B=290
| ¥=290x-21.03 v y=290:-21,03
— (3)
L4 =095 v r=095
v very strong / strong
very strong correlation / baie sterk korrelasie baie sierk / sterk (2)
1.5 | The 30 year olds have a higher reaction time on average.
| The interguartile range of this group is bigger v IOR
| | (IQR = 15)than that of the 15 year olds(IQR=5). The v far comments /
reaction time of the 30 year olds varies more. vir kommentaar
Die 30-jariges het gemiddeld n hoér reaksietyd
Die interkwariielvariasiewydte van hierdie groep is
groter(IOR=15). as dié van die {5-jariges(IQR=5).. Die (2)
reaksietyd van die 30-jariges varieer meer. [11]
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QUESTION / VRAAG 2
|21 Age in years Number of Cumulative frequency
COuderdom in people Kumulatiewe
Jare Aantal mense [fredovensie v
0<A<I0 20 20 L o
10<A<20 130 150 o
20<A <30 152 302 woorde
o 30 A <40 92 394
o 40 A <60 56 480
é 60< A <80 18 498 (y
= 80<A <100 2 500
2%’— s  plotti
plotting
g s of points
> | : plot van
Q|| g a00 i
| 3 ¥ joining
:"" E of points
(@] % =g verbind
3 E G | van puie
@D ¥ grounding
o 160 point at
E (0;0)
o o grond
] tby
8 Agein years ‘?;I-I g!:}
=g 3)
281 26 years old (accept 25 = 27) v answer
b 26 jaar oud {aanvaar 25-27) antwoord
N (1)
B0, 7%
o | 500
g =18%  The percentage of people 16 and above 18 is 82% ::;23;
Die persentasie mense 16 jaar en ouer is 82% (3)
181

10612/15

ZE

QUESTION/ VRAAG 3 A(=3:0) Ny
3]
L8
D{-5:1) x
n C
\
3.1 -3-5 941
M [—-2 s_“—z Yi=—4
M(=4;5) _ ¥ y=5 2)
[32 AM® = (-443)" +(5-9)" ORJOF DM = (-5 +4) + (1-5)" | ¥ conect substitution
=1+16 =1416 into distance formula
| =17 =17 korrekte vervanging in
Lo =17 afsiand formule
v r= '\'I'ﬁ
OR/OF
ADF = (=543 + [ 1-0)° v correct substitution
=4+ 64 into distance formula
=68 korrekte vervanging in
~AD = +/68 afstand formule
e
~oradius = %
V= -J]-?
=417 @)
3.3 | Yes. the circle will pass through point C v'yes{ ja
Ja, die sirkel gaan dewr punt C
B=C=90°, AD is the diameter  line subtends equal £5, 7
B=C=90". AD die middellyn lynsiuk onderspan gelyke reanon/ sefe @
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34

|B(D:y)

Mgy % Mgy, = —1
(..9_:._}._1 1-y ]:—I
\=3-0—-5-0,

(9= y)1-y)=-15
9—10y+y' =-15
yo-10y+24=0
(y—6){y-4)=0

sy=sbor y=4 = B0 6)

OR/OF
AB* +BD® = AD?
(O=- W' +(B-0) +(=5-0)" +(1-3)° =(-5+3)% +(1-9)°
Bl1—18y+y* +9+25+1-2y+ % =d+64
29" =2y +48=0

Vg Xy, ==
9—y

(55 /1 (55)
-3-0) ~5-0

v'standard form
standacrdvorm
v factors / fakiore

v'B(0; 6)

52 2
‘/( =¥ +(=3-0)" +
(5-0% -2

V(=543 +(1-9)°

5

)

2

>

o

QD

o

D

o . .

—_ Y =10y+24=0 ¥standard formf Standaardvorm
= (y—6My-4)=0

o o v'factors / faktore

3 y=6ory=4

. < B{0:6) v B0 6)

Py (5)
£ —

< P

- —-3-0

D ==1

()] v om, =—1

o ny =-1 L

E y—y =mix—x) OR/OF  y=-x+c¢

(@) v=1 =-lx+5) —S5=—]+¢ ¥'substitation of (=1 ; 5)
2 y—1 =-1-5 vl vervanging van (-1 ; 5)
-Q_) y =-x-4 y=-x—4 vy =i

8 3)

10612/15

36 N - 1-9
2S5y M= g4
tan @ =4 Y uné =4
- o Ve
=76 B(0 ; 6) 76
1-6
MMy :?‘5_:0_
=1
tang =1 Ytng =1
50 v45°
BDA = 76°- 45°
e S - ¥ 31" (-1 if NOT rounded)
= o 317 (~1 as NIE
Sii ( afgerond)
AB* =(-3-0)" +(9-6)* v (-3-0) +(9—6)°
AB =418 Y AB =8
BD? =(-5-0)? +(1-6)? v (=5-0)' +(1-6)*
BD =450 VED =450
i IE v'using a correct trig ratio
tanBDA = =06 gebruik korrekte trig verh
NG
a . v 31* (=1 if NOT rounded)
BDA =31 31°(-1 as NIE afgerond)
(6)
[20]
QUESTION/ VRAAG 4
!41-[ Kyt —2x 46y =0 o 2
. ] 2 V{x-1) -1
-1~ 14 (y —9=
(x=1" =1+(y+3)"—-9%=0 (@+3}2_g
(r—1 +(y+D' =1+9
(x=1 4+ {y+DH*=10
socentre @ (1:—3) vill=3)
. radius : /10 v V10 “
412 —3+44
’nrmlius =
142
gk
3 +'m, _i
m, Xm, =—1 3
.m, ==3
cguation of tangent / vergelyking van raaklyn v'my =3
P OR y=-3
A L | ¥ substitution of (-2; —4)
y+4=-3r—-6 —4=-3-2)+c¢ vervanging van {-2; —4)
y==3x-10 Le==10 |
y=-3x—10 | v y=-3x-10
S | 4)
6
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B(-1,6) ¥
A(2;3)
Rip: g
25 X
)
) 2x+5y+1=0
= )
=
434 |RA=RB i
O | Ra’=Rp? v RA? = RB?
g. (p=2)* +(g=3 =(p+1¥ +(4—6) v (p-2Y +(g—3)
D | p-dp+a+g —6g+9=p +2p+1+4" —12¢+36 Y (p+1) +(g-6)*
o —fp+b6g=24
—h v —6p+6g =24
- Sp—g=—4
o (4}
=
422 Rip;q) liesonthe line /IEopdielyn
D 2x+5y+1=0 P ]
fC:L 2p+Sg=—1 ..0) PRS-
= p-q=—4
g p=q—4...2) OR
@) sub{Tjinto(2) / verv(1) in (2) v Ng—4)+5g=—-11
c 2p-2q=-8...(2) 2p=2g=-8..42) 2p—-2g=-8
| 3 Ag—4)+5g=-1 2p+Sg=—1...(0) .
ﬁ 2g-8+5g=—1 (- Tg= 7 g=1
) Tg=1 g=1
o 4=
@) subginto equation2) fvervigin vel(2)
3 p=1—4
p=-3 R(-3:1) ¥ipimd
radius=R A OR/OF  radins=RB
RA®=(=3-2)" +(1-3)"  RB'=(-3+12+(1-6) |+ RA’/RB’
=25+4 =4+25
RA=4/29 RB=420 -
(3 1P ' " “RAIRB=
+3F (-1 =
Y v(x+3f +(r-1F =29
(]
9]

QUESTION/ VRAAG 5

10612/15

[51.1] 3y-2x=0

3y=2x
voy=ty
Y ana=m
- (2)
5.1.2
OP* =243 Py
OP =413 v OP=4/13
. 2 13 .
sind=——  orlof 2"lj(wnh rational denominator) . 2
V13 13 Vsmaf:——‘h_
{met rasionale noemer) 3 @)
521 N , B
¥
I3
NE
: -
7 zz\l I—J x
o 3 )
QéP =fl-a v i-a
) ry . (l)
322 in QOP = sin(f— ) ¥ sl a
: . =sin feos o — cos Fsin e
=sin flcos o —cos Fsin e 3 3
¢ 5 5 L gl ¥
=42x_ﬂ._}_[—_"xi; 5 5
L5 413) Us i) o4 2
—_—X——
.1 ERATY
5413 7
by .
5V13
(4}
2]
8
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6.1 | cos(40° — x).cos x — sin(40° — x).sin x
]

10612/15

sin 205%.cos 257
~. i O_
. C0B(a0"— 5 5]  cos(Al° — x + )
—sin 25% cos 257
. cos(40°—x+x) 7 —gin 25°
U —-%(Zsin 25°%.cos25°)
% _ cos4p?
Taly i \/—‘]—sin 50°
S -Esm S0y 5
cos40° sin 50°
8 = QRCOE 5 ¥ 5in 50° = cos HF  orlof
o — cus40° - 5‘““50“ cos40° = sin 50° in numerator
(9] ) in noemer
o |=2 V=2
—h (5)
: = 1 P -
Q1 LI'lS!LK:M v cos2x=cos’ x—sin® x
COS X +SINX
3 _ {cos x —sin x)(cos x +sinx) N o
8 h COSX +5i0X ¥ factorising /fakiorisering
c =cosX—sinx
| = =RHS/RK (2]
2 | cosx cos2xy ) _ 1
C- cosx+sinx 2
= . 1 v cosx—sinx
(%) cosx (cosx—sinx)==
D 2
N %, . 1
— 0 = _ ) i
o CO8 FTCOsASIY =Y ¥ cos’ x—cos xsin x ==
8 | 2cos® x—2cosxsinx =1 -
3 2cos’ x—1=2cosxsinx v 2cos’ x—1 = cos2x
| cosZx=sin2x v Jeosxsinx = sin2x
4}

623 | cpaa| 20822 11
| cosx+sinx) 2
|

cos2x =sin2x
tan2x=1

OR/OF

2= 45°+1.180° : ke Z
x=225°4k90° 5 keZ

Yitan2x=1
v 2x =45+ k.180°

v x=225+k90° ; keZ

cos2x =sin2x
cos2x = cos(%0° - 2.x) v cos2x = cos(90° —2x)
23 =90°-2x +k.360° or 2x=2x-90°+k.360°;
ke Z
vdx = 90° + k.360°
4x=90°+k360° ; keZ ey vl
x=225"+k90° ; keZ )
63.1 1 ; 1
Area AABC = —msindx v Area AABC = —mnsindx
A 2
@
6.3.2 | Maxarcaif sindx =1 Ysimdr=1
4x =90° Yx=1225° (2}
e 22.§_°
| 6.3.3 | Right-angled triangle/Reghoekige drichoek v answer
L [18]
QUESTION/ VRAAG 7
P et
- sr- e m— £ «I)\tiqrp
3 +— -2 i' _-‘E S ........'..._........|
7.1 sin(60° ~ & =1
607 — g =90° ” .
i 0=-30 .
(1
7.2 i
period / periode = i
—180° - ¥ 180° (i
73 -2=y=0 offor [=2:0] v-2=y<0 (1)
45°<x<135° odor - ¥ 45° and 135°
1507 < x <180° ¥ 150° and 180°
v" ALL inequalities correct
ALLE ongelykhede korrek
Subtract I mark for extra intervals
Trek I punt af vir ckstra imtervalle i3
7.5 90°< x < 150° ¥ 90° andfen 150°
¥inequalities / ongelykhede (2)
181
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QUESTION/ VRAAG 8
_i
i
O
:
3 -]
) 3
8 PE e
v optancy I
% DE= ptana plan @
Bé.I | fi, =180~ 4 (opp £ of cyelic quad v ﬁ, = 1807 — B with reason/met rede
:'"' | teenoorst, 25 van kvh)
|F=H (" opp equal sides; EH = EF v [, =H, with reason/met rede
© |h=H, PP &q
3 | 22 teenvor gelyke sye) o
o F+H, =180°-(180°~ ) (Lof M van ) | ¥ B+H,=f
Q =p '
7
L i
— | *1 2 2
82 | Tn AEFH
o L
c sinlp SA08C°-5) ¥ substitution in sine rule
| S 2 vervanging in sinus formule
i ;1
'@ st 4 FHLsin
N Y Vp=— 2
Q 1 sin 7
! FH.sin_
8 =2.\;inl3c;q—lﬁ v’si;lﬂ:”sinlﬁcus—]-ﬁ
gy Tl
3 i
2003%,8 (3)
| 8.2.3 FH® = p° + ;-»3 ~2p* cos(180°— ) substitution in cosine rule
—2p +2p cos B .ver:ungm;g in kosinus reél
. v 2p +2picos f
= 4 | 2
2p”(I+cas fi) | v 2p (14 cos B)
| FH = p,/2(] +cos 3) o)
[10]

11

QUESTION / VRAAG 9 5 G
L 1
A L H
0

10612/15

S/R Statement and reason  S/R  Bewering en rede

9.L1 | (a) AB||CD corr. 2% equal / ooreenk £°gelyk
(b} line from centre 1 1o chord /Midpr. @ ; Midpt. koord

Y'reason [ rede

vreason / rede

(¢) Radius v'reason / rede
- (3)
9.1.2 | Join OB/ Verbind OB
HB =12 and/en GD =5 (line from centre | to chord / v S/R
Midpt. @ ; Midpt. koord})
In A OHB
- 3 z 2 0 =an* :
(oH)" =(0B)" —(BH) H = 90" (Pyth) ¢ Pibigarss
=(13) - (12f
=25
| Db YOH=5
i In AOGD
| (0G) =(0oD)’ —(GD)*
=(13) - (5)
=144
0G =12 YOG=12
GH=00G-0r51
=12-5
b Y GH=17
=7 S )|
12
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9.2.1 Tangents from same point / Tans from common pt v reason frede
Raallyne vanuit dies. punt
(1)
O
:
-] .
o A T M
91 | B,+B,=90° {an L rad /raaklyn | radius) ¥ SR
8 Ay+A, =900 (tan L rad /raaklyn L radivs)
_ AQBT is a cyclic quadrilateral{is b koordevierhoek v SR
= | (opposite £'s supplementary/oorstaande #'e suppl)
o | VR
3 )
9&3’2 0A=0B {radii) v 0A =0B
. ii)
Q| 1= T, (egual chords subtend equal angels/ v [[fld“’
E gelyke hoeke onderspan deur gelyke koorde (2)
9-(,,@" A, +B,=110° {ext £ of A/ buite £ van A) jssfg
o But ,?\! *—'Eg (s app equal sides / £" teennor gelyke sye) 7 f - 559
E A,=55" or B,=55° v SR
8 fkl =B, =C=55°(tan chord / / fussen raaklyn en koord @
. N
|
O |OROF
= v SR
3 0, +0, =110° {ext £ of cyel quadibuite £ van kv v'S
- - % v
0,+0,=2C (£ at centre = 2xat circ /midpts.s = 2xomtrekss) ‘/R:_
a C=55°7
L [17]

13

QUESTION / VRAAG 10

10612/15

| 10.1

Construction: Join OD and OB
Konstruksie: Verbind OD en OB

(':l[ =2A (£ at centre = 2x £ at circumference /
Midpts£ = 2 x Omtreks.2)
C)I =20 (£ at centre = 2x 2 at circumference /

Midpts£ =2 x Omreks.)
O, + 0, =360° {2 round aptOR £ inarev
Z“om n punt OF omwenteling
2A + 2€=360°
2(A+C)=360°

A+C=180° .

¥ Construction / Kenstruksie

v SR

v SIR

¥ SR

v 2A + 2C =360°

(5
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113 | InAGYE en AGER
G=G (common /gemeenskaplik) v G=G(SIR)
£, =R, (given igegee) Y E, =f{| (S/R)
V=B +E, (Brd Zof A /3e £ van A) jY= =_E1+[E1E’R]
’ 3 equiangular
AGYE||AGER (£, £.2) Ieelykhoekige A
orlof £,.2,2 (R) (4)
14 | EG R ;
%b}{—f_‘:%{g (equiang A's / AGYE ||| AGER) v
v % . |
= - T i (R)equiang A's/ AGYE||| AGER
1@.1 A=180°—y . EG _RG ;
- ) ¥ all 3 statements “EY RE gelykh & AGYE ||| AGER
é B=180°-x {opp £° of cyclic quad / al 3 bewerings Sl i
2 < i |5 ] -
S | e=1800-2 teenoorst. #° van kvh ) Tl 131 (RG)' =(GM)’ —(RM)'  GRM = 90° Pythag. )
o) rede (2) , ) ¥ substitute into Pyth
£ A P ¥ substitution of angles =(10) ~(6) vervang in Pyth
1.2 © 180° - x) +(180° - 2 su
% {180 y(} i | A ) vervanging van hoeke =64
=540 —(x+ y+z ¥ simplification .
g ~RG=3§ -
o =540°—180° (sum of £'s of A=1807) vereenvoudiging IR i g(é = 3GR (2)
—h v 180° B . " -
= o —— e ; A OR the ;RE||TM vV — =" lreas
o |7% v answer / antw () oM or Mnellasesdeat prop theorem: RE | o6 T e feele
3 111] (yn || een sy van A) ¥ iGT = 14
= T GE & ¥ substitution of values
(%ST TION / VRAAG 11 ST vervanging van waardes
c GE=52 orfof 20 orfol 5,7 units/eenhede v answer fantwoord 4)
a T 7 [19]
A 2
o TOTAL/TOTAAL: 150
c 1
=
o 3
D G " M
N
o
(@)
o~ =
15 R, =M, (alts's RE|TM / verw. /" RE[|TM) ;((;)v{(%)
R =T corr £'s RE[|TM Jooreenk. < RE[[TM) | ' )
1 z Ve R .
112 %:? (line ||one side of A OR prop theorem; RE || TM (R
(lyn || een sy van A) - v () ¥ (R
| But/Maar RT=RM (£ oppequalsides ; M, =T/
£* teenoor gelyke sye; M= T) @
EM_RM
EG RG

16
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s P’ QUESTION / VRAAG 1
/ I\ 1.1.1 2015 v2015
@%ﬁp%ﬁs GAUTENG ngvmce "

L T

T REFUBLIC OF SOMTH BICA 1.12 standard deviation/standaardafwyking = 65,18 V65,18
(2)
1.1.3 X =164 v x=164
(164 — 65,18 ; 164+65,18) V(9882 ; 229,18)

=(98,82 ; 229.18)
V 66,67%
% x100 = 66,67% o

PREPARATORY EXAMINATION/ 2T [ 0% 2

=194 V194
€))
VO ORBERE’DENDE EKSA MEN 122 skewed to the right /skeef na regs v'positively/skewed
OR/OF he righ
20 1 6 positively skewed / positief skeef %(]%Eé‘jtjire’%%:cgge{/ 0
123 (a) the mean will increase / die gemiddeld sal verhoog v'mean increases

(b) the median will stay the same / di di | dieselfde bly | v'median the same
MEMORANDUM W1 y ie mediaan sal dieselfde bly 5

124 O, =64 which means 25% of the data lies to the left of Q, /
25% van die data 1é links van Q, V5%

25%x12 years=3 V'3 years

for 3 years /vir 3 jaar )

[12]

MATHEMATICS (SECOND PAPER) /
WISKUNDE (TWEEDE VRAESTEL) (10612)

21 pages / bladsye
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QUESTION / VRAAG 2
2.1
Scatter plot/Spreidiagram
200 T no marks:
! | 0 — 3 points
| | correctly
700 1
I v'plotting
4 — 6 points
g g0 | [ | correctly
s | g !
2 | | v plotti
= 500 I » plotting
2 ?-_'é | |/ 7 -9 points
3 [ [ correctl
S | Swo )= 600358y ’
= 5
o = | el geen punte:
D :-?‘ | - 0 - 3 punte
o £ 300 | & | b korrek
—h ‘g ; .
S | =0 | | v stip4-6
3 b [ [ pte korrek
2 |
D 5 100 i | | V'V stip 7 -9
o < | | pte korrek
c |
8 0 100 200 300 400 500 600 700  E00 900 1000
@) Number of pamphlets/Aanral pamflette
22 ¥ =0,38x+130,73 V0,38
o V130,73
@D 2
EJ y-intercept at/ y-afsnit by (0 ; 130,73) v(0;130,73)
‘ point (X;)=(600;358) refer to answer book / verwys na v (600;358)
o antwoordboek (2)
Sh ¥=130,73+0,38(200) OR/OF Calculator usage / v'substitution
3 sakrekenaar gebruik ¥"206 correct
=206,73 ~ 206 orders/bestellings y =206,48 rounding
=206 orders/bestellings (accept 207) @)
18]

QUESTION / VRAAG 3 ¥

Pa;5)

N A

10612/16

R(1; -8)

3.1 QR=\)(x2—xl)2+(y2—yl)
=J3-1)+(0+8)’ OR/ +J(1-3)*+(-8-0)

v' correct sub into
distance formula /

=J4+64 OF korrekte verv. in
_ /&8 afstandsformule
=217
=825 v 217 or 825
2
32 0-(-8) -8—(0) v subst into formula
Mor =73 OR/OF -3 verv. in formule
_8 a8
2 -2 va
-4 = @
33 E(%;y}
v
Mor = y-0 4
—3y5_0 -4 OR/OF y3_5(_8):4 23
7l 7! . (-8) v
y—(=9) _
e or 35 . =4
Y 17 17
o
17
(2)
OR /OF
OR/OF
5




10612/16
Equation RQ: Vy=4x-12
y-0=4(x-3) 3§/ y+8=4(x-1)
y=4x-12 y=4x-12
:4(§]‘12 vy=-8
17 17
__ 4 (@)
17
34 SE L QR
1
g Mgy =—— 3§/ }’:—ix+6‘ ‘/’"SE=_Z
= I
> Y=y =mx-x) _3=_Z(_1)+C
6 1 13 v'subst / verv.
R Kl e=-7 “1:3)
8 :—%x—? y:—%x—% vanswer / antw.
= |OR/OF OR/OF
o 1 1
- OR/ — 1
3 Mo =y or YTy Y=y
64 1(35 3
8 y=n=mx-x) —ﬁ:—z(ﬁj c
c 64 1 35 13
= y_(_i)__,( _22 c=—" v'subst / verv.
8 17 4" 17 4 35 64
o 113 113 17 17
y=——x—-—— y=——X——
c 47 4 47 4
- This answer could also be leftas 4y=-x—13 OR/OF
8 4y+x+13=0 vanswer / antw.
N 3)
5‘; For parallel lines: / Vir parallellyne:
p Mpg = Moy,
8 5_ (_ 3) Answer only: FULL marks. v 5-(-3)
—=4 Translation can be used to a-(-1)
3 a-(-1) get the answer. va
8=4(a+1)
8=4da+4
4a=4
a=1 va=1 3)
36.1 myg =4
tan@ = 4 vV tan@ =4
0 =75,96° v 75,96° 2)

10612/16

362
_-8-(=3)
(-1
_.3 v_3
== >
5 5
tanff=—— ——
F==3 Y=y
=180°-68,20°
=111,80° v'111,80°
TSP =111,80°~75.96° ext. angle of a triangle / buite
—35.84° hoek van 'n driehoek V'35 84°
5 o corresponding angles / . : o
R= 35’84 ooreenstemmencde PS// RQ v R= 35’84 (5)
hoeke
OR/OF OR/OF
Draw a line RA parallel to x-axis through R / Trek n Iyn RA
parallel aan die x-as deur R V4
Moy = Mpg =4
tanQRA =4 v 75.96°
QRA = 7596°
o3
=3 2
2
tanSRA = 180°— 68,20° V11180°
=111,80°
SRQ=111,80°—75,96° V'35 840
=35,84° (©)
3.7 SR will be the diameter of the circle (line subt 90° angle) /

SR = (e, % F + 0, )
=J4+25
=J29

radius of circle / =‘/§_9 or 2,69

radius van sirkel

OR/OF

vsubst in distance
formula / verv. in
afstandsformule

v 29
V29

V== or 2,69
2
3

OR/OF
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SR will be the diameter of the circle (line subt 90° angle)

Oy
2° 2

(o2
2

Radius of the circle SRE / Radius van die sirkel SRE:

Midpoint of SR: / Middelpunt van SR:

v'subst in distance
formula / verv. in

2 2
R , tand
(1—0)2+[—8+%J 3F/ (—1—0)‘+[—3+%} afstandsform
RE: = 1+§ ‘/_
= f% or 2,69
=Y OR/OF 2,69
2 ? 3)
[22]

W09"eZa21N0SaINpPa [Wol} papeojumoq

10612/16
QUESTION / VRAAG 4 Y
B.
41 [AQ2;-2) vi(2:-2) 1)
421 X2 +y +4x-2y+p=0
XA+ (2P 432 =29+ (12 =2 +(-1)* - p
(x+22+(r-1)2=5-p v
B(-2:1) 1 @
422 | ¥ =5-p v5-p
r=,5-p Vor=ys-p
2)
423 | AB=J(2-27+(1+2° OR/ AB=,(2+27 +(2-1) v f;?Sté/) g’“
- V1659 or 2; 1) into
=25 distance formula /
_s afstandsformule
vs 2)
424 [AB=R+r vV R+4r=2+5-p
5=2+\/E v 5=2+5-p
3=\5-p
9=5-p
p=—4 v p=—4 3)
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43 _2+% 1+i v sub (2 ;-2) and
myy = 2 My = 2 z;—i
2_Z -2-= 575
5 5 OR/ OF sub /
6 9 verv. (—2;1)and
__ s -4 2 4
5 OR/OF 12 (E;‘Ej
3 5 into gradient /
o 3 _ 3 formula /in
= = _— gradiént formula
= &
-]
O Mpg X Myygent = -1
o) 4 4
% m‘a“g :g v ’"mngzg
o y+§=g( _g] v sub (3;—3)
;h 5 3 S 503
(@) 4 4 8
yho=oxo
3 5 3 15
4 4 4 4
® _4..4 Vy=2x2
o 7733 s @
c
- OR/OF OR/OF
DA -dxraryirayraza
. ) V ¥ —dy+dey +dyrd=4
(@) x —4x+y“+4y=—-4 Vo i yiidved
X —4x+y +4y=
E B: X +dx+y’-2y=4
8 A-B: ~8x+6y=-8 v —8x+by=-8
D ydyd vy
3 3
: (5)
8 [15]
10

10612/16
QUESTION / VRAAG 5
51.1
tand = —ﬁ
5
2J6
-5
r?=(2V6) +(=5) Pyth
=49
sr=7 i1
. 26
sinf =—— Jsinﬁ:é @
512 0= > 5
o o8 7 fcos&:—;
€))
513 | 14cos0+7V6sin6
cos(—240°).tan225°
14[—§j+7\/€ 26
7 7
T (cos240°)(tan225°)
__ —to+12 v'—0s60°
(—c0s60°)(tan45°) v'tand5°
2 v-Land1
= 5
——la
( 2}( )
=4 v “)
52 c0s @ —c0s 26 + 2
3sin@ —sin26 ,
cosH—(2c0529—1)+2 ¥ 2co0s* 0 -1
T T 3G —<indeosd v/ 2sin@.cos O

3sin@ —2sinfcos &
_cosf—2c0s’0+1+2
"~ sinf(3-2cos0)
_ 3+cosf—2cos’ @
" sin6(3-2cos6)
_ (3—2cosO)(1+cosH)
T sinf(3-2cos6)
_ l+cosé
"~ sing
=RHS

V' 34c0s0-2c08>0

v

(3-2c08O)(1+c0s6)

v 1+cosé@
sin@

(5

1"
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5.3

]

sin@sinﬁ+cosﬁcosaz—
2 2 2

V3

cos£c0s0+sinﬁsin6 =——
2 2 2

cos(ﬁ—ej = —ﬁ

v cos[ﬁ - 9]
2

0 NG) 0 ..

COS| 5 = —7 E:tl;O‘#k 360°
g 0 0 v 0=300°+k.720°
E 5 =150°+£.360° ke Z or/of 5 =-150°+k.360° ke Z v 0= —300°4+k.720°

4
=) 60 =300+k.720° ke Z 0 =-300°+k.720° ke Z “
o OR/OF OR/OF
Q@ £=30°
% ;ef 9 v g =180°430°+k.360°
— =180°-30°+k.360° —=180°+30°+£.360°; k € Z

o |2 * or/of U SO0 e v 300°4k.720°
=h | 0=300+k720° or/ of 0=420+k.720° v 420%+k.720° @
CX 1 [ Maximum value is 1 and minimum value is —1 / Maksimum waarde is 1 | ¥ answer /antw.
3 en mimimum waarde —1 (1)
ciD4.2 Range of both graphsis —1<y <1 v 0=90°
o sin@.cos f=-1 v p=-180°
c sin@=1 and/en cos f=-1 or/of sin@=-1 and/en cosf=1 v 0=270°
8 0=90° and/en f=-180° 6=270° and/en f=0° v p=0°
n 4)
o [21]
[en)
-
(@]
D
N
D
(@)
o

12

QUESTION / VRAAG 6

10612/16

6.1 2cos x =sin(x +30°)
2 cos x = sin x cos 30°+cos x sin 30°

(VB (1)
2cosx =sinx| — |[+cosx| —
2 2

4c0sx =+/3sinx +cos x
3cosx=+/3sinx

v/ sinxcos30°+cosxsin30°

B3 1

v ——and /en —
2 2

v 4cosx = /3 sinx +cosx

3

6.2 3cosx V3sinx

cosx cos x
tanx =3 v tanx =413
ref £ =60° v'ref angle / verw. hoek
x=60°+k360° OR/OF x =240°+k.360° ke Z v120°
SoX= {—1200 ,600} v 60° (4)
6.3.1 ye[-2;2] OR/OF -2<y<2 v yel[-2:2] (1)
632 . v’ x-intercepts
v y-intercept
v'shape
* (3)
633 360° v’ 360° 1)
634 —120°<x<60° OR/OF xe(-120°; 60°) v —120°< x
v x <60° )
635 | —30°<x<90° OR/OF xe(-30°90°) v -30°<x
Brackets/ Inequality signs have to be correct. v x<90° (?
[16]

13
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QUESTION / VRAAG 7 QUESTION/ VRAAG 8

O
(@)
= l
-}
o
QD
o
8 8.1 bisects / halveer V' answ/antw. (1)
_ ~ 82.1 D = D. + D. =90° [tan L radius / raaklyn L v S/IR
h SPR=0 [tan-chord / raaklyn-koord] v SPR=0 ODL BE (D‘ D, + D, =90 ) radius]
- o_ S e vR= o _
o R =180°-26 [sum £” of A/ som £ van A | ‘/I} 180 . 20 S.BD=DE=12cm [line from centre L to chord
3 X4 x? = 2x7 cos(180° - 20) / Loodlyn uit midpt. O na
PS? = x* + x — 2x% cos(180° - 20) > oo v S/R
D - v +2x* cos 20 koord)
o =2x7 +2x%cos 20 2 2., &2 -
c 221 20 OB" =127+5 [Pyth; D, =90°] v OB’ =12%+5
= =2x7(1+cos20) v 2c0s*0-1 =169
_n.2 29
8 —2x2(1+2(2:05 6-1) OB =13cm vOB=13 4)
=2x*(2cos 6 -
g ¥ (20 0) V43P cos? 0 822 | E=90° (2 insemi @/in halwe O]
= =4x"cos” 0 (6) OR [corresp £s; DO || AE / v
@) PS=2xcosé ooreenk. 2; DO || AE] R
D OR/ OF A _ @)
N OR/OF 823 | OD|| AE and/en BD =DE [Midpt Theorem /Midpt.- v'S/IR
.QJ V3 1 x* ~ 207 cos(180°— 20) AE=20D stelling] Y AE=20D
0 PS’ = x” +x” = 2x” cos(180° - 20) vyl =10 VAE=10 ©)
+2 20
= =2x" +2x% c0s 20 e OR/OF OR/OF
3 o OB=0A [radii]
=2x"(1+cos 26) v1-2sin2 6 AB=26 v AB=26
=2x3(1+1-25in%9) In AABE
2 _ g2 2 . B _one
—2(2-25in0) AE? =26 -24 [Pyth; E=90°] v SIR
=4x*(1-sin? @) v 4x* cos? 0 =100
4 cos’ 0 6) AE=10 vAE=10 (3)
=axcos 6] 824 |In AADE
PS=2xcosd AD? =10 +122 [Pyth; E=90°] VS/R
=244 v AD =244
AD=+244 OR/OF OR/OF 261
261 OR/OF 1562 OR/OF 1562 D
[11]

14 15



QUESTION / VRAAG 9

A
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QUESTION / VRAAG 10

10612/16

O
2
=)
o
Q
o
El' x = é} [given / gegee]
o = ]§2 [tan chord theorem / Ztussen V'S
- raaklyn en koord)] VR
o = éz [4s opp equal sides /£ teenoor v
3 SR
gelvke sye
D A . .
=B [alt zs; BE || CD/verw.£; BE ||
% ! D v'SIR
8 =D,+D, [ext £ of cyclic quad /buite )
w zvan kvh] VR
g éz =A=x [corresp £s; BE | CD / ooreenk.
- «; BE || CD] v'S/R
O @
2 | B=b [alt £s; BE || CD fverw.£; VSR
o)) BE || CD]
o ED=BC [equal zs ; equal chords V'SR
(@) gelyke omtr £°; gelyke koorde)
3 @
OR/OF OR/OF
In A BCD and/en A EDC
CD=CD [common / gemeenskaplik]
C,=EDC=x [proven in 9.1 / bewys in 9.1] V'S/R for all three
]32 =CED [£s in the same seg /£ in dies. | angles/ vir al drie
O segm. hoeke
A BCD = A EDC [AAS OR 248/ HHS OF ££8]
ED=BC [from = / uit =] v S/R 2

191

10.1

Construction: ITn APQR, draw height h relative to base PS and the
height k relative to base PT. Join QT and RS to form ASQT and
A TRS.

Area of APST _ %XPSXh _Ps
Area of ASQT %XSQ «h
1
Area of APTS _ 2" P _ P [same base, equal height
Area of ATRS %x TRxk 'R ORsame I;ase,

ST || QR /dies. basis ;
gelyke hoogte OF dies.
basis, ST ||QR]

But Area ASQT = Area ATRS

Area of APST  Area of APTS
Area of ASQT  Area of ATRS
PS PT

SQ TR

v" Construction on
sketch/ Konstruksie
op skets

V'S

V'S

v'S/IR

V'S

(©))

16
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O
2
-]
o
QO
Q.
D
o
—h
-
o E
21 N, =C, [tan chord theorem / Ltussen vS/R
I raaklyn en koord)]
o N, =K, [tan chord theorem / £tussen v'S/IR
c raaklyn en koord)]
- A
) G =K,
0 CG | KM [corresp £s = Jooreenk. £ gelyk] | v S/IR
© | kC MG . 4
(- el bk [line || one side of A OR VR
— KN MN prop theorem; CG || KM /
2 Iyn || een sy van A ] 4)
1G22 ¢, =K, proved
o
@) ¢, =6, [4s opp equal sides / £* feenoor | v €, =G,
@] o gelvke sye] VR
3 | .6,=K,
-~ KMGCis a cyclic quad [ext £ =int opp £ / buite hoek VR
= oorst binne 2] 3)
10.2.3 | In A MCG and/en AMNC
Mz = Mz [common / gemeenskaplik] Vs
C.=N [tan chord theorem / Ztussen v'S/R
} : raaklyn en koord)]
Gl = 63 +é4 [£ sum in A/£ som van A]
AMCG || AMNC [ ££2] vR 3)

18

10612/16

10.2.4

MC_MN

== (A7 A1
MG MC

MC = MGMN
MC _MGMN
MN* MN
MG
" MN

KC_MG
KN MN

[proved / bewys]

MC _KC
MN* KN

v'S/R

V'S

V'S

VS

“4)
[19]
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QUESTION / VRAAG 11
2
2
O NA
g T P Q M
=)
o
Q
o
D
o
141 Q; — 2K [£ at centre =2x £ at circ / v’ Reason
8 IQI> 300 middelpts £ = 2x omtrek £] v N =30°
8 IjI =R, v'Reason
R,=30° R. =30°
c } [tan chord theorem / ztussen ¥ Ry =30 )
- raaklyn en koord)
‘(1;;,2 ATSQI|| ASRQ
© IS_SQ _TQ A
C | R RQ SQ A7 & »5Q_TQ
=
O |s0’=TQRQ Q. sQ
g =4rr Y TQ=4r
-g_) =4 v SQ* =4r?
9] 8Q =2r 3)
o
3 OR/ OF OR/OF
PQ=2r
- TQ=4r vV TQ=4dr
5Q _TQ ,5Q_TQ
RO SQ RQ S0
SQ*=TQ.RQ
= 4r? v SQ? =4
SQ =2r (3)

20
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11.3

Q=Q (A7 A ]
Q, =60° [£° onstrline / =° op rt.lyn)
S —90° [£ in semi-circle /£ in semi-
5, sirkel]
T: 30° [sum £° of A /som =* van A]
S, =30° [tan chord theorem / ZLtussen
raaklyn en koord)
TSR =120°
OR/OF
sin§, = XQ
SQ
-
2r
1
2
S, =30°
éz =90° [« in semi-circle /£ in semi-
TSR = és +§, sirkel]
=120°

v Q, =60°
v'S, =90°

v T=30°
v'S/R

v TSR =120°

)
OR/OF

v sin&:l

T2
v §,=30°
v SR

v TSR =120°  (4)
[11]
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QUESTION/VRAAG 1

MATHEMATICS (SECOND PAPER) (10612)
WISKUNDE (TWEEDE VRAESTEL) (10612)

1.1

Cles P l—CI:———
Cluwe 4 Pojm 2 I :D I

Percentages

#zopInosdinpa woly papeojumoq

pages / bladsye

wo?d

1.1.1 | median/mediaan =55 v'55 (1)
1.1.2 | IQR/IKV =60-40 v'60 - 40

=20 V20 )
1.1.3 | 15%-65% V' 15% -65%

1)

1.1.4 | Skewed to the left / Skeefna links
OR
Negatively skewed / Negatief skeef v answer/antwoor:

d
a)




10612/17

12
Class interval / Cumulative Frequency /
Klasinterval Kumulatiewe Frekwensie
10<x<19 1
20<x<29 2
30 < x <39 4
40 <x <49 6
50 < x <59 14
60 < x < 69 19
70<x=<179 23
g 80 <x <89 26
E 90 < x <100 30
D1
6 . Ogive / Ogief
Q
o o 33
® |ngz
o E é Ex v’ top points of interval /
— |23 20 hoogte punt van
= £ = ig interval
o 5 % 1 v'shape / vorm
3 =510 v'grounding point /
o E N; g laagste punt
o |55
c 0
8 10 20 30 50 60 70 80 90 100 110
wn Marks / Punte
o €)
2|19
—x100
8 30
N =63% v 63% (accuracy /
Q) akkuraatheid)
= @
p3[26-23
3 = 3 learners/leerders v3
Q)]
1.2.4 | Mark between 30 — 39/Enige punt tussen 30 — 39 v'30-39
@
1251 90-19
=71 vl
Q)]
[12]

10612/17
QUESTION/VRAAG 2
2.1 7=084x-2,92 va=0,84x
vb=-292
v equation / vergelyking
3)
22 r=095 v r=0,95
@)
23 line through the point: /
100 Iyn deur die punte:
90
80 Y v (46,36)
31 70 average point /
Q .
| 60 gemiddelde punt
3| so 4/ v (3,5;0)
= (46;36) ’
5 40 % /. x-intercept /
al 30 Py +* x -afsnit
g 20 - é’/
&l 10
0G50
0 20 40 60 80 100
Paper 1 / Vraestel 2 (2)
2.4 y=0,84(98)-2,92
y=79.4 OR/OF calculator / optel masjien
Yes / agree v .
. o o . yes/ja
The correlation suggests a positive association between variables,
therefore predictions using the least squares regression line is valid, | , reason / rede
reliable and usually accurate.
Ja / stem saam
Die korrelasie dui op 'n positiewe assosiasie tussen veranderlikes,
daarom is voorspellings met behulp van die kleinste kwadrate @
regressielyn geldig, betroubaar en gewoonlik akkuraat.
[8]
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10612/17

QUESTION/VRAAG 3
3.1 *

. oM n Y Y

D By
/ T
U / T2
S e
E R‘?._‘\\H‘_
) E““H,____
o W e )
%’_ H“L:
Vi n
&l =30
—_ o 12-3 .
—
v =——

o — _% My 3
3 tané = my- 1
D ; vtanf =——
Q == 3
C 3
= 0 =180° —18,43° v'18,43°
8 ~16157° v 0=16157°
o “)
Ell m,;, = my. AD parallel BC
- 1 myn ===
o _ 1 AD 773
D 3
N -6-0
i B ey
(@) =3
@) Vim,, =3

m =3 ( 1]

g Map =2\ =3 4 1
3 M 51 4 :3{_5)
=-1
- AB 1 AD 3

3.1.3
v a=116,6°
Inclination of the line / T -
Inklinasie van die lyn y T vm=-2
a=161,6°—45°
=1166° N
tana = m 3 v'substitute / vervang
B = "line A(l,—6)
tan116,6°=-2 vy x4
y=y =m(x-x) ORIOF y=mx+q @)
y+6==2(x-1) -6==2(1)+¢
y+6=-2x+2 qg=-4
y=-2x-4
32 ;
_ Q(3a:20)
[§] P x
R
32.1 | y=y =m(x—x) v'substitute / vervang
y-2a=2(x-3a) (322‘;38) ,
y=2x-6a+2a and/en m=
y=2x—-4a
v y=2x-da
2
Q(0:—4a) v Q(0;-4a)
Area / Opperviakte 1 POQ = ': b.h
} v correct
=—(2a)(4a) substitution / korrekte
2 vervanging
=4a’ vaa®
)
6
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323

mpy = My,
-2+14 2a+2
3+3 3a-3

2(3a-3)=2a+2
6a-6=2a+2
da =38

a=2
OR/OF

Mpy = Mpy

2a+14 -2+14

Ba+3 343

2(3a+3)=2a+14

6a+6=2a+14
4a=38
a=2

mDQ :mEQ
2a+14 2a+2
3a+3 3a-3
(2a +14)3a—3)=(2a +2)(3a +3)

6a’ +36a—42=4a’ +12a+6
2a’ +24a—48=0
a’+12a-24=0
(a+12)(a-2)=0
a=-12or/ofa=2

invalid / ongeldig

If learner assumed that D
and E lie on the straight
line QPR do not award
any marks. /

Indien leerder aanvaar
het dat D en E op die
reguit Iyn QPR 1é, moet
daar geen punte toegeken
word nie.

OR/OF

v —2+14:20+2

3+3 3a-3
v'simplification /
vereenvoudiging
va=2
3)
v 2a+14 _ -2+14
3a+3 3+3
v simplification /
vereenvoudiging
va=2
3)

v 2a+14  2a+2
3a+3 3a-3

v simplification /
vereenvoudiging

v a=2 chosen/ gekies

3

QUESTION/VRAAG 4

10612/17

41

el

/

[20]

wod'ezadilnosalnpa wWolj paspeojumod

411 | ¥+’ =64 vxi+y =64
OR/OF OR/OF
¥+ =8 Ayt =§

@
412 | OAB=132,23° (4s on a str line / £° op reguit lyn) .
OBA =90° (tan L radius OR tan 1 diameter / v OAB=3223°
raaklyn L radius)
sin32,23°= % V' 32,230 :O’S—A
sin32,23° = ) &
OA
_ 8
sin32,23° v OA=15
=15
- A(-15:0) v A(-15:0)

“
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42

B(=1;+

s

—_

x*—10x+y* +8y+31=0
(x=572 +(y+4)? ==31+25+16
(x=5) +(y+4)* =-31+25+16
(x=35+(y+4)7 =10

Y (x=3) +(y+4)°
Y -31+25+16

V(x=52+(y+4)’ =10

O
S
)
Q
Qo
D
o
— 3)
4902 | AGG—4) v AG-4)
o @
P3| =10
® r=+10 vr=A10
Q Q)
5_4 xB+5=2 yB—4=_3 ‘/xB+5:2
o) 2 and/en 2 2
8 xp=-1 yp=-2 /M=_3
~B(-1;-2) 2
E v B(-1:-2) 3)
%_5 k=5-+10 or/of k=5++10 VVk=5+410
N Any one of the two can be written first and then be allocated Vk=5-410
_QJ the two marks. / Enigeen van die twee kan eerste geskryf ©)
(@) word en dan die twee punte toegeken word.
5.6 r? = AF? =10 v AF* =10
AD = J(11-35)* + (-6 +4)° v substitute in
distance
=36+4 formula / vervanging in
=J40 afstandsformule
v AD =+/40 or
-2 20
AFD =90° (radius L tangent / raaklyn L radius)
FD? = AD’ - AF Pythagoras
= (Va0 - (Jio]
=30
FD =+/30 v FD=4/30 @
[20]

10612/17
QUESTION/VRAAG 5
5.1
tan0=—l /t:a.n<9:—l
4 4
0, = 14,04 v O, = 14,04
0 =360°-14,04° L,
—345.96° 345,96
(3)
5.2 2c0s(90°-x) o c0s(60°—x) cos x — sin(60°—x)sin x
sin(180°-2x) tan(—x)
v 2sinx
2sinx €08(60°—x + x) v 905(600_" +x)
=— v'sin2x
sin2x —tanx v —tanx
__ 2sinx o c05460° v 2sin xcosx
2sin xcosx _sinx sinx
cosx v oS X
1 1 cosx
= X — X ——
COSX 2 sinx
__ 1! vl
T 2sinx 2sinx
(7
5.3.1 | sin108°= sin(90°+18°) v reduction/
=cosl8° herleiding
-y vk ()
5.3.2 | cos(—36)°= cos36° v’ cos36°
=c0s2(18°%)
=2cos’18°-1 v 208’ 18°—1
=2k -1 v 2k -1
(3)
54 2sin xcosx +2sin x +cos” x +cosx = 0 R
2sinx(cosx +1)+cosx(cosx+1) =0 ¥ common tactpr/
) gemeenskaplike
(cosx +1)(2sinx +cosx) =0 faktor
cosx =—1 or/of  2sinx=-cosx
x=180°4k360° or/of 2tanx=-1 v eosx =-1
! 1
tanxy =-—— vitanx=-—
2 2
x=-2657°+k180° keZ
OR/OF j 153.4°
-26,57°
ref£ =26,57° v 180°
x=15343°+k.180° keZ
(6)

x ={-26,57°;153,43°;180°}

10




10612/17

551

tanﬁz%

p2+_)72:r2
prHl=r

r=+p*+1

sin26 = 2sin@cosf

Apkale)

2p

10612/17

= @
p+1
21 @1y
P+l
_p+2p+l , P H2p+]
p2+l p2+1
2p  pP+l 2
==t v 2p + 2 *
p+l p+l PP+l pP+l
=sin20+1 OR/OF  sin20+1
Maximum of / Maksimum van sin26 is 1 v 2
2
Maximum of / Maksimum van (p 2+1) will be 2 3)
+1 261

wod'ezadlnospinpa WOl papeg|umod

11

QUESTION/VRAAG 6
a=1 va=1
61 | p=2 vV b=2
3)
62 v’ x-intercepts/ -afsnit
yh' N v T/P
v'shape/vorm
R x
~180p -135° —o0f\ 450 /| 4| o9\ 1359 18
R\ (3)
6.3 |xe(45°;135°) OR/OF 45°<x<135° v critical values /
kritiese waardes
v’ correct interval /
korrekte interval
()
181

12
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Z's sup)
LM =108

v substitution into correct cos

10612/17

QUESTION/VRAAG 7 /\

36
O
2 a0
= I
o N
Q
o
D 10,3
o
—h
-
g Q
! PQ=PR (tangents from the same point /
o raaklyne vanuit dies. punt)
E ljRQ =54° (£'sopp.equalsides / £° reenoor gelyke sye) | , Pf(Q — 540
D Q =180°—(54°+54°) (L'sofad/ L van A)
g =72° v answer / antwoord ?2)
@ PR? =(10.3)" +(10,3)* = 2(10,3)(10,3)c0s72° v'substitution into correct cos
- .
@) =12,11 rule / vervanging na korrekte
) cos reél
N vanswer / antwoord 2)
3 MPQR is a cyclic quad. / MPQOR is 'n koordevierhoek (opp. A
c vM=108°
(@)
o

(12,11)* =% +7% =2(r)(r)cos108°
146,6521 = 2r* —2r* cos108°
=2r*(1-cos108°)

rule / vervanging na korrekte
cos reél

?(1 —cos108) vanswer / antwoord
=56,02 o
Volume of/van silo = nr*h v'substitution into correct
=71(56,02)(36) volume formula/vervanging
=633 57 71m? na korrekte volume formule
’ vanswer / antwoord (5)
9]

QUESTION/VRAAG 8
1
42° 1/2 D E
BRZS 0 3
2 3
C
E
8.1 ...centre / ...middelpunt v answer / antwoord
Q)]
8§21 | BCD=90° [£ in semi O OR diameter v BCD =90°
o subtends right angle OR VR
Zin semi O OF deursnee ®)
onderspan rete hoek OF
Z inl o/
2
zin halwe © OF / in%@]
822 Al =420 [ £'s opposite equal radii / v Al =42°
£ teenoor gelyke radii] VR
2
823 | 0, =84 [£ at centre =2x £ at VO, -84
circumference / vR
Midpts« = 2 x Omtrek] )
824 |C, =25 [tan chord theorem / v, =25
£ tussen raaklyn en koord] VR
(2)

9]

13

14




QUESTION/VRAAG 10

D

NB No construction: Breakdown 0/5

10612/17

10612/17
QUESTION/VRAAG 9
)
2
=)
o
Q
o
D
o
—h
=
O
§1 DA.OD = OD(OD + OA) v OD(OD + OA)
=0D?+0D.OA
D (0]
o
(> In ADA and ADCO
8 bob [common / gemeenskaplik) vS D=D
wn - . [line from centre to midptof | v'§ ¢, =90°
o C,=90 chord / Midpt. © ; Midpt. YR
(- Cz A koord) / Iyn van middel tot | S 6 A
8 5.6 midpunt van koord 2T
o T [3¢ £50fA /3 vana] | VS B=0;
N | ~ADAB|ADCO [£2]
2 et ,DA_AB_DB
D D
@) DA.DO=DC.DB ¢ Co Do

OD?+0D.OA = DC.2DC
-.0OD? +OD.OA =2DC?

v'OD* +0D.0A =DC.2DC

(7)
8]

10. 1

Construction: Draw diameter
AOF and join FC
Konstruksie: Teken middellyn
AOF en verbind FC

DAF =90°
FCA =90°

FAB=FCB
DAB=BCA

[tan L radius/tan L diameter
raaklyn L radius)

[« in semi © OR diameter
subtends right angle OR

Z inLO /
2
Zin halwe O OF £ in%@]

[4s in the same seg /
2% in dies. O segm. |

v" Construction on sketch/
Konstruksie op skets

v S v R

v R

v R

)

15

16




QUESTION/VRAAG 11

10612/17

11.1 In APAT and APCA

p=p
=G

>

>

1t =A+A,

- APAT ||| APCA

[common / gemeenskaplik]

[tan chord theorem / £ tussen
raaklyn en koord)|

[£ sum in A OR sum of £s
in AOR Int £s A/ £° van A]

[£2££ OR/ OF equiangular /
gelykhoeking
/24.2]

v S/R

v S/R

v R

(3)

10612/17
O
2
=)
(@)
™W21| Pp= (Ajz [4s opp equal sides v S/IR
o ZC teenoor gelyke sye]
(D A A
o D=8, [exterior angle of a cyclic | V'S
- quad/ buite £ van kvh] v R
o U
3 C, =B, [4s in the same segment V'S
2% in dies. O segm. | R
D R (5)
(@} B =B,
22| ¢ +C,=D [tan chord theorem v S/IR
- / Ztussen raaklyn en
8 o koord]
o butD=B, [proved] V'S
R —C 4C V'S
E -8, _C‘,+C2 _ [exterior £ = int oppz OR | v' R
o ..BECHisacyclicquad converse of ext 2 of )
Q) is'n koordevierh cyclic quad /
N buite £ van vierhoek =
_QJ teenoorst. binne £]
g,2,3 Ez = A] + ‘1 [extjcrior < of a triangle/ v S/IR
3 buite £ van A]
but ]§2 = Cl + Cz [proved/ bewys]
and AT =CT [tapgents from the same v S/R
point / raaklyne vanuit
dies. punt] V'S
. . [£s opp equal sides / s
LG +C=A +A, Z° teenoor gelyke sye]
A+ A=A +T, [« between line & chord |
AZ = Al OR converse of tan chord R
. . . theorem /
.. CA isatangentto circleABT 2 tussen Iyn en koord = 2
in teenoorst. O segm.
gm. | )
[19]

17

18
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11.21

PA AT PT
PC CA PA
PA*> =PT.PC
6% = x(x+5)
36 = x* +5x

¥ +5x-36=0

(x+9)(x—4)=0

APAT || APCA

v S/IR
V'S

v’ substitution /
vervanging

v’ factors / faktore

sx=-9 or/of x=4
~PT=4 4)
22 InAAPC
PD _ PT [line || one side of A OR/OF vs
PA PC prop theorem; DT || AC / YR
Iyn || een sy van A ']
PD_4 PD 4
6 9 v o = 3
pp = (O
9
v ,
_8 12,67 answer /antwoord
3 4)
(11]

wod'ezadilNoSsalnpa wolj papeejumod
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TOTAL/TOTAAL [150]




GAUTENG PROVINCE

REPUBLIC OF SOUTH AFRICA

PREPARATORY EXAMINATIONS
VOORBEREIDENDE EKSAMEN
2018
MARKING GUIDELINES /
NASIENRIGLYNE

GAUTENG DEPARTMENT OF EDUCATION

GAUTENGSE DEPARTEMENT VAN ONDERWYS
PROVINCIAL EXAMINATION / PROVINSIALE EKSAMEN

MATHEMATICS / WISKUNDE
(PAPER 2 /VRAESTEL 2)

MARKING GUIDELINES /

10612

MATHEMATICS / WISKUNDE

wod'®zZadilN0Salnpa wWolj paspeojumod

(PAPER 2/ VRAESTEL 2) (10612)

15 pages / bladsye

NASIENRIGLYNE
QUESTION /VRAAG 1
1.1 a=24 vvVia=24 2)
12 100 v'100 (1)
1.3 50<x <60 v’ answer 1)
141 | 5o 24xI5+6x25+8x35+28x45+34x55 v/ numerator
100 v'v'392
=392 Answer only 3/3 ? 3)
142 100 — 34 V34
=66 v 66 2)
191
QUESTION /VRAAG 2
2.1 o =647 v answer [©))
22 x =145 vVix=145
One standard deviation above the mean:
14,5+6,47
=2097 v'20,97
Therefore a student needed to work for 21 hours ¥ 21 hours 3
23 | y=45438+13142x Va=45438
vb=13142
v equation /
vergelyking
3
24 | Payment when x =115/ Betaling wanneer x=11,5
¥ =45438+131,42x OR/OF v substx =11,5/
= 45438 +13142(113) by using the calculator vervangx =11.5
=R 1965,71 R1965,73 2/2marks v R1965.71
2)
2.5 | (23,2700) v (23, 2700)
The student could have done some of the work incorrectly and v’ reason
needed to redo work without any payment 2)
Any logical reason can be accepted
[11]




QUESTION /VRAAG 3

10612

y
D2 1)
Py
P
A(=2;-3) C:r)
)
(@) B@3:-4)
B _1-(3) voomy, =1
@] T2 (-2)
2|
D my, =my. =1 [AD] BC]
Q| ,_r-e i )
—h 4-3 4-3
o jor+t
3 1 Vortd=1
r+4=1
8 r=-3 v value of r/
c waarde vanr
— | OR/OF
8 v my, =1
o myy, = mye  [AD| BC] r—(—4)
c |13 _r+d v 4-3
8 2+2 4-3
D r+d=1 v r+4=1
N r=-3
Q v value of r/
o waarde van r
(@] @
332 Trapezium / Trapesium v answer /
antwoord
1)
313 P(_2+2;_3+1) yo1=ie-2) vx=0
2 2 OR/OF y=x-1 V=1
=P(0:-1) PO;-1) @
1 (4
314 bR =%
=-1 vV oy =—1
Myp X Mpp = 1);_1 v product =—1
..BP 1L AD 2)

10612
3.1.5 | AB is a diameter /middelln [ APB=90°]
AB=426 e
% vr =_2"
2
13
, 26 13 Virt=—
rr==— or — 2
4 2
midpointof AB = (ﬁ ) ﬁj
middelpunt van AB 2 2 /l
_(l ‘_7) 2
2°2 U
2 2 2
.‘.(x——) +(y+1j B v'equation /
2 2 2 vergelyking
OR /OF
midpointof AB = [ﬁﬁj 1
middelpunt van AB 2 2 s
= 2,
272 ——
2 2 2 2
2_(1 _ 2 (o1 7 v/substitution into
r —(5+2 + —=+3| orlof r = + 1+2 distance formula /
vervang in
§+l = l+§ afstandformule
4 4 4 4
1 1 vit= 13
B B 2
2 2
1y 7V 13 v'equation /
X——| +|y+=| ==
2 y 2) T2 vergelyking
(5)
316 x% +y* —2xcosf —4ycosh = 2
x* —2xcos@+y* —4ycos = -2
(x—cosO) +(y—2cosO) =2 +cos* O + 4cog* ¥ (v—cos 0) +(y-2cos 0
P2 = 2+ cos’ 0+ hoog? § ~ 2+ 00+ deos™ 0
s Vr?=-2+5c08*0
=—-2+5c0s" 0
Forany valueof @ the maximum of cos*6 = 1 v'max of cos’@ =1
P =-2+5
. vr=43
Maximum value of r =+/3 5)




10612

32

10612

y
QUESTION /VRAAG 4 B
&
4.1 ¥ +y +6y—dx=12
. v _7\2 2
(x=2P+(y+3)’ =12+4+9 (x=2)" +(y+3)
(x=2y +(p+3)° =25
s v v .
C2:-3) Answer only 3/3 C2:-3) 3)
42 | r=5 Vr=35 (1)
43 | DC?T=Q2+ 1Y +(3+2) vsub into distance
=9+1 formula /vervang in
=10 afstandformule
vDC* =10

BC?=25 (radius)

DB? =BC2-DC? (Pyth)
=25-10
=15

DB =415

AB =215 or/of 775

vsub into / in Pythagoras
vDB =415
v AB =215 or/ of

7,75
®)

)
2
320 21
o S 4
Q 3 vgradient of PQ /
o === gradiént van PQ
D 5
O |y i=3kx+2)  or/of 2=3@)te
—h 5 5
Py v'sub P, Q and /
o Sy-5=-3v—6 —2:—§+c sub P, Qand / enm
3 1
D 3x+5y+1=0 C:_E
Q. 3 1
c y=-Zx-=
P >0 v'equation / vergelyking
8 3x+5y+1=0 (correct form)
o 3)
322 | tanPSO = Mpq,
- A 3
) B v tanPSO = -2
@D =73 5
N .
Q PSO =180°-30,96°
(@) =149,04° v PSO =149,04°
o PTS=149,04°-7747°  [ext £ of A]/ )
3 =71,57° [buite £ vanA] v PTS=71,57°
my, =tan71,57°
=3 V iy =3
y-1=3(x+2) or/of 1=3(-2)+c v'sub P(=2;1) and / en
y=3x+7 y=3x+7 m
vequation /vergelyking
(correct form)
(6)
128]
5

44 | Area= %(AB)(DC)

v area formula /
opperviakte formule

-1 evi5)vio) ¥ substitution /
2 vervanging
=5J6/12,25 (ca from /van4.2)
v answer / antwoord
3)
[12]




10612
QUESTION /VRAAG 5
5.1 sin x.sin(90° + y) — cos x.sin(180° + y)
COS X. cos(y —360°)+ sin(— x)sin ¥y
_ sin x.cos y — cos J.C.(—Sil? ) v cosy
€oS x.cos y + (—sinx).sin y v _siny
ol- sinx.cos y 4+ cos x.sin y v cosy
S COS X.CO8 y —sinx.siny v —sinx
E _ sin(x+y) v sin(x + y)
S cos(x+y) cos(x+y)
o | =tanr+y) v tan(x + y)
o0 ©)
551 cos(A +B)
D | =cos(A-(-B)) v cos(A-(-B))
o | _ _ ; e
I cosAcos( B).+s1n.(A)sm( B) Vsubst B—> —B
= | =cosAcosB-sinAsinB )
O | _rus
52 T
@ | 4 ;1
= AN
- —vl-a |
8 v Pythagoras
2 2 2
o ¥ryer T(— l—az‘a) /T(_ l—az;a)
C | ¥=-1-& ’ @
= Answer only 2/2
562 ) v vRI-V1-a* ;—a
('Q‘,I R(—\/l—a2 ,—a) ( ) @)
572
(08 cos(P+Q) = cosPcosQ —sinPsinQ
Vi 2l 2
3 =(—\ll—azx—\/l—az)—(a)(—a) ( ! ax 1-a )
=l-d+d ~(ak-a)
=1 v
(@)
522 | cos360°=1
(d) Aa S A o
P+Q=360° ;P>90 ; Q>180 V answer )

10612

531 | -1<d<1 or/of [-1:1] v'v answer / antwoord (2)
532
cosG:L+é
cosé 6

6c0s° 0 = 6+5c0s0
6c0s’@—5c0s0—-6=0
(3cos@+2)(2cos@—-3)=0

cosf = —% or cosf = % no solution/geen oplossing

0 =+13181°+£k.360°; ke Z

OR /OF
6 =180°—-48,19°+ £.360°

=13181°+£.360°; ke Z

or 6 =180°+4819°+£.360°
=228,19°+k.360° ke Z

vV 6c0s20—5c0s6—6=0
v'factors / faktore

v both solutions
v choosing ¢osg—_2
3

v 9=13181° + £.360°
v 0=-13181°+k.360°
OR /OF
22819°+ k.360°
If ke Z is omitted then
subtract one mark /
As k € Z weggelaat is, trek
een punt af

6)

23]
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QUESTION /VRAAG 6
f
*\ \‘\_‘?
) 5
g ‘
1135° -90° D 450 -
5
o
Q
o
(9]
o
—
=
6@ | x=—45° V x=—45°
3 (has to be an equation x =..)
- - @
——
6. | h(x)= s;n.x - 2sin” x
C Z8SIn~ X.CoS x
3 _sinx(1-2sin? x) v sin x(1 - 2sin > x)
w 2sin® x.cos x
@) _ (1-2sin” x)
E 25sin x.cos x
@) _ cos 2x v cos2x
Q) sin 2x v sin2x
N 1
-QJ " tan2x
O 1
o - v
3 f(x) S(x) @
63 | p(x)=1+sin2(x+45°) v 1+sin2(x+45°)
=1+ sin(2x +90°) v sin(2x +90°)
=1+ cos2x Answer only 3/3 v 1+cos2x 3
6.4 | (tan2x)(-1-sin2x) <0
(tan2x)(1+sin2x) > 0 _
—90° < x < —45° or [-90°; —45°) ; (tg%f’;)'(l +5in2x)20
- =X
v x <—45°
3)
[11]

QUESTION /VRAAG7

10612

7.1

GD? = EG? + ED? - 2EG.EDcosGED
= p’+p* —2p.pcos30°
) 2p2 - 2p2[§]

=2p2—\/§p2
=p(2-+3)

v’ correct substitution in
cos-rule / korrekte
vervanging in cos-reél
)

2
v'simplification /
vereenvoudiging

2p2—\/§p2

3

72 |In ACDG

ED _ ancGD

GD

CD = GD.tan60°
=P’ 2-V3)3
=P’ 2-3)3
= pJ6-33

v D =tanCGD
GD

VP 2-3)
v 3

3

[6]

10
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QUESTION /VRAAG 8 QUESTION /VRAAGY

O
s
8P | EABC v EABC
O |EBCD v EBCD 2) 9.1 In40BC
8% 1§2 =40° [tanchord theorem / £ tussen raaklynen koord) vSvR ) B,=C, (£'sopposite equal radii /£° teenoor gelyke radii) | v § /R
A v
= S . ) . B, =90°-2x (sumof Z'sofaA // som £° van 4/ £° van A) .
82 | B,=60° [alt £ :AE|BC] /verw. binne 2*; AE|| BC ; i 2 B, —90°- 2
= @ i @
8@3 | D=120° [opp<’ ofacyclic quad / teenoorst. £ vankvh] VSYR 92 A, =2x (Zatcentre = 2xZatcircumfere nce v SVR
3 @) midpts £ =2 xomtreksZ)
8(2D4 E, =C, [£ oppequalsides/ £° teenoor gelyke sye] VS A3 u Cl +E  (ext. ZofaA /buite / vanA) Vs
O | E, =30° [sumof £ ofaA/som £° van A/ £L* van A] Vs but/maar AB=AC=AE(given /gegee)
E VR 3) Cl =f (£'s opp equal sides /£ teenoor gelyke sye) v ?
& LB=x B
8 .. - (5)
c 93 ]31 + Ez =C,+C, (£'s opp equal sides / VS
8 Z£° teenoor gelyke sye)
™D B, =C, =180°— (2x +90°~2x+90°-2x) (sum of £'s of aA/ V'S
B ) som Z° van A/ £° van A)
o 2Cy=x V'S 3)
g 9.4 Al =C (ext. Zof acyclic quadrilate ral / v SV R
buite Z van koordevier hoek )
83 AD =20 v'AD =20 =90°—2x+x+x
ADC =90° [line from centre to midpoint of chord / A VA =90°
midpt. O ; midpt. koord OF VR A, =90° !
lyn van midpt ©na midpt van koord) ED is a diameter of circle AED (line subtends 90°Z VR
sinC = 20 .20 / converse of Z in a semi circle) @)
R 34 vsinC= v ED is 'n middellyn van sirkel AED (lyn onderspan 90°Z of
smg = ;)65(8;0 vC=36° omgekeerde van Z in halwe sirkel)
=26, Accept 36°
“
5] [14]

11 12



QUESTION /VRAAG 10

—_

W09"eZa2IN0sainpa wal) papeojumoq

Construction: In AADE, draw height h relative to base AD and
height k relative to base AE. Join BE and DC to create A BDE and
ACED. /

Konstruksie: In AADE, trek hoogte h relatief tot basis AD en die
hoogte k relatief tot basis AE. Verbind BE en DC om ABDE en
ACED tevorm.

Proof: / Bewys:

1
Area AADE _ FAD-h _AD

Area ABED %BD. h DB

1
Area AADE _ FABK _AE

AreaACED TEC

lCE,k
2

but Area of ABED =Area of /vanACED  [same base, same height /
dies. basis; dies. hoogte]

. ArecaAADE _ Area AADE

" Area ABED ~ Area ACED

_AD _AE

“DB EC

v’ construction /
konstruksie

V'S

V'S

v SVR

V'S

(©)]

13

10612

10.2
D
B C
X Y P
10.2 DA DB . .
InADXY . —=— line || to one side of A or
DX DY [line | v SR
prop.theorem; AB|| XY/
Iyn||een syvan A of
ewer. stelling ; AB|| XY]
In DYZ: e 4 = 2R [line|| to one side of A or Vs
ZY DY
prop.theorem ; BC| YZ /
bn||een syvan 4 of
ewer. stelling ; BC || YZ]
DA _zp vs
DX ZY
ZP=BC [opp. sides of a parm / vS/R
teenoorst sye van||" ]
BC_DA
YZ DX (5
[11]

14
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QUESTION /VRAAG 11

O
:
-]
o
QO
Qo
(@)
1€ | In ANSRand ANPQ
- RNS=PNQ [given /gegee] V'S
O |R,=Q, [£’in the same segment vS/R
3 omtr £¢ in dies sirkel segm]
8 él =NPQ [sumof £*inaA
c som Z° van A/ Z° van A]
8 . ANRS|| ANQP [Z, 2, /] v R @3)
1U2 |In ANQRand ANPS
g RNQ=PKS [RNS=PNQ] V'S
8 Q,=bh, [£*in thesame segment / V'S
D omtr Z° in dies sirkel segm]
B f(zéz [sumof £* inaA/
b som £° van A/ L° van 4]
(@] .
= S ANQR||ANPS [Z£,Z4,Z] VR 3)
113 QR _NQ L \NQR | ANPS]
PS NP
QR.NP=PS.NQ v'S/R
No=oe [ANRS||ANGP]
Q PQ v'S/R
NR.PQ=NQ.SR
NR.PQ+ QR.NP=NQ.SR + PSNQ V'S
=NQ(SR +PS) V'S (4)
“ NRPQ+NR.QR = NQ PR 101
TOTAL / TOTAAL [150]

15

10612



2%\ GAUTENG PROVINCE

REPUBLIC OF SOUTH A

PREPARATORY EXAMINATION
VOORBEREIDENDE EKSAMEN

2019
MARKING GUIDELINES /
NASIENRIGLYNE

MATHEMATICS (PAPER 2) (10612)
WISKUNDE (VRAESTEL 2) (10612)

®ZOPIITOSHINPS WO} papeojumoq

wo?d

pages / bladsye

10612/19

QUESTION / VRAAG 1
Number of oranges in the bag 181161201 15| 14 13 14 10
Aantal lemoene in sak
Median mass of oranges in the same bag (to
the nearest gram) / Mediaangewig van die 1o 11051 72 11421 123 | 174 | 136 | 192

lemoene in dieselfde sak (tot die naaste
gram)

SCATTER PLOT / SPREIDINGSDIAGRAM

[ N3
n
=]

[°d
(=3
=)

...
R
S

4

/

[y
(=3
=)

N
=]

Median mass of oranges / Mediangewig van lemoene

0 H 10 15

Number of oranges in a bag / Aantal lemoene in sak

20 25

1.1 a=307,20
b=-11,70
7=30720-117x

v a=307,20
vbh=-1170
v $=30720-117x

3)
12 r=-093 vr=-093
@)
1.3 See scatter plot above/sien spreidingsdiagram hierbo v (10;190,2)
(10;190,2) v (20;73,2)
(20;73,2) ?2)
14 Negative strong association / vanswer / antwoord
Negatiewe sterk assosiasie (1)
1.5 $=307,20-11,7(12) v'substitution / vervang
-1668 vaanswer / antwoord
2)

191




10612 /19
QUESTION / VRAAG 2
2.1.1 1100 vanswer / antwoord (1)
2.1.2 | Median / Mediaan = +62 v'vanswer / antwoord
(Accept / Aanvaar
61/62) 2)
213 v Q1 =37/38
v Q3=172/73
v Q,=61/62&
I min & max / min & maks
v ) ) ) - - - ) (10 & 100)
@) W0 20 30 %0 50 60 707 80 9 100 110
= 3)
=
2.1.4 | Skewed to the left / Skeef na links v left / links
O @)
2 bh=20 v =20
= d-a
(D =8
O 2
: 2a=d
®) sub 2ai—a=8
3 a=16 v a=-16
(D d=32 vd=32
O 5+416+19+20+¢c+32+35=7x22
= ne=27 V=27 )
[11]
J)
o
c
—
(@]
D
N
D
(@)
o

QUESTION / VRAAG 3

10612/19

3.1
. QU i«
As
B
v
3.1.1
1= 3+x _2=4+_y /1=&
2 2 2
2=3+x —4=4+y v Aty
x=-1 y=-8
B(-1;-8) v B(-1;-8) (3)
312 0-4 v'substitution into gradient
mep "3 formula / vervang in
4 gradient formule
-2 4
3 /m(_'D =_§ )
313 -4 v'substitute m /vervang m
y-2 :T(X -1D v'substitute / vervang
_ N Q(11;2)
ot S0 y="Exec
3 3 4
2=""(11+c
OR/OF 3
_50
3
_-4,.0
T3S @




10612/19

10612/19

D=y, -») +(x,-x,) OR/OF

_ (0_4)z +(6 _ 3)2 R(S,IO) mldp()lnt /middelpunt
-5 RQ=+(2-10) +(11-5)

D=5 RQ=10

D is the midpoint of PR / D is die middelpunt van PR
C is the midpoint of PQ (line from midpoint of 1 side || to 2nd side)/
C is die middelpunt van PQ (lyn van middelpunt van I sy || aan 2de

sy)

RQ=2CD=10 (midpoint theorem/ middelpuntstelling)
PK =RQ
(y+2) +(4-17 =10 VO +2) +@-1y =10
(y+2) + (41} =102 V2 +4y+4+9=100
(y+2F=91  or/of V2 +4y-87=0
y+2=+401 44 -40)-87)
y=4401-2 o 20)
y=-1154 y:—4i\/ﬁ
or/ of 2
v#154 y=—1154 or / of y#754

vCD=5O0OR/OF
R(5; 10)

v’ statement / bewering

vRQ =10

v'correct substitution into
distance formula /
korrekte vervanging in
die afstandsformule

v'simplification /
vereenvoudiging

v y=-1154
(6)

32

W09 BZadINESTINPo WOl PopeoumMo(

" " Wi(a: y)
P
- S_16 T1 X
0 >
a
. R(l :-35)
Q-8 :-5) U
'
321 My, = tan & /mPQ =tan@
tan6 =1
9 = 450 /6 = 450
P =350 vertical opp £ s/ regoorst e v'P1=35°
QR || to the x-axis / aan die x-as
Ti =35°+45° ext Zof A [ buite £ v A
A v T =80°
T, =80° A
A vVa=T =80°
a =T =80° corr £ s ST||QR /
ooreenkomstige £ e ST||OR
OR/OF
OR /OF
v =
— myp, = tan 0
tan6 =1 v 0 =45°
0=45° Ao .
QR || to the x-axis / aan die x-as Y5, =Q=45
§1 :é:45° corr £’s ST||QR /
ooreenkomstige £ ’e ST||OR
f’l =35° vertical opp £ s/ regoorst Ze Jf)l —35°
=35°+45° A
@ ext Zof A | buite £ v A Va=T =80°
o =80°

(5
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322

Uz +(_8) _
x at/by U: 2

1

~.U, =10units / eenhede

QU =18 units / eenhede

xat/by W=xat/ by U=10

yat/by W:
2
=10+=
7 3
2
3
32 47

WU=2215=22
3 3

: Lag(¥
- AreaAQWU = 2(18)[ 3 j

=141 square units/eenhede kwadraat

v'U, =10units / eenhede
v'QU = 18units / eenhede

vu=10

vwu=7
3
v'correct substitution in
area formula / korrekte
vervanging in oppv.

Sformule
. 141square units /
eenhede kvadraat
(6)
[24]

W09'8Za21N0SaINpRrwoll PapeoumMo

QUESTION / VRAAG 4

10612/19

»X

v

4.1 A A
TUS=180°-10131°=7869°  adjsupp<Ls / v TUS=78,69°
aangrensende suppl Ze
My, = tan78,69° =35 gy =5
c=6
y=5x+6 Vy=5x+6
3
42 x—int/afsnity =0
-1 X+ 4 =0
5 5
-x+4=0
x=4
. S(4:0) v'S(4;0)
—6+4 240 v'substitute correctly /
M= 2 7 2 korrekte vervanging
v —1-
< M(-1:1) ML
OR / OF
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5x+6:——x+i
5
26 26
5T s
AtM: x=-1
=-1
S M(-1L1)

CANDIDATE MUST SHOW CALCULATIONS TO GET
MARKS IN THIS QUESTION / KANDIDAAT MOET

14
Vi5x+6=-——x+—
3 5

/y:]

U BEREKENINGS TOON OM PUNTE IN HIERDIE VRAAG 3)
O TE VERDIEN
=3 [ (1) +(-1) =1
) 2 2_ 2
5 Co+1) +@2-1) =r v'substitute / vervang (-6;2)
w r’ =26 V=26
O (x+17 +(y -1y =26
(D V(x+1) +(y-1) =26
0 OR/OF OR/OF
= | 1)+ (p-1f =02
D 2
3 (4 + 1)2 + (0— 1)2 =r° v'substitute / vervang (4 ;0)
b r’ =26
N vt =26
x+1)7 +(y-1) =26 A
= G+ (r-1) v (x+1) +(v-1) =26
= G)
(B4 1 1
(N My =3 myp X1, =—1 vy, =3
g my =5 radius L tan/ radius | raaklyn Vimg =5
-
% My =5 proven / reeds bewys
. _ _ Vg, =5
N Somgg =myg =5 TU
Al KL| TU
I 3)
3,5 2 R
= VM = (—1+§j +(1-7)
=6,02 v VM =602
radius=+26=5,1
6,02>5.1 v'6,02>5.1
V(—lﬂj
2
doesnotlie within the circle./ v'conclusion /
1é nie binnedie sirkd nie. gevolgtrekking
(3)
[15]

10612/19
QUESTION / VRAAG 5
511 5 ¥
x*=WIl+k") - (1) (Pythagoras)
¥ =k
x=k 1 Vx=k
o1 1
tan16 = ‘/tan16°=;
@)
512 | cos32°
=c0s2(16°) v'cos2(16°)
— 205 16°—1 v 2cos” 16°-1
2
B k
=2 e -1 v'correct substitution /
+ korrekte vervanging
OR/OF OR/OF
co0s32°
=c0s2(16°) v cos2(16°)
— cos?16°— sin?16° v cos’16°- sin® 16°
2 2
_ k 3 1 v'correct substitution /
- N+ k2 e korrekte vervanging
OR/OF
OR/OF
cos32°
=co0s2(16°) v cos2(16°)
=1-2sin’16° v'1-2sin*16°
1 2
=1-2 .
1+ k2 v'correct substitution /
korrekte vervanging 3)
52 | cos(90°+x) sin(x —180°) — cos® (180°—x)

cos(-2x)
_ (-sinx)(-sinx) — cos® x
cos2x
sin® x— cos’ x —cos2x
- Sin_xcos x OR/OF
cos” x —sin” x cos2x

_ —(cos” x—sin’ x)
cos® x — sin® x
-1

1]
|
—_

v —sinx
v'—sinx
v—cos® x
v cos2x

v'—(cos’ x — sin’ x) OR/ OF

—cos2x
v -1

(6)

10

1"
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10612 /19
55
cos(a+b) = —g ref £/verw/=45°
a+b=180°-45°
a+b=135. (1) v a+b=135°
cos(a—2b) :% ref £/ verw/=60°
a—-2b=60°......... (2) va-2b=60°
3b=75° (DH-(2)
b=25 v b2
a=110° Va=110°
“4)
126]

nosolution/ geenoplossing
ref/verwy £ =60°
0=1120°+k360°; ke Z OR/OF 0=120°+k360°;keZ
0=240°+k360°keZ

53 c0875°.c0s45° — cosl5°.cos45°

= c0575°.c0s45° —sin75°.sin 45° v 0875 cos45°—sin 75°.sin 45°

=cos(75°+45°%) v cos(75°+45°)

=cos120°

=-¢0s60° v —cos60°

__1 oL

=3 5

OR/OF
) OR/OF
0 €0575°.c0s45° — cosl5°.cos45° o A . e
g —sin15° cos45° — cosl 5° sin 45° sin15°.cos45°—cosl5°.sin45
— =sin(15°-45°) V'sin(15°-45°)
g =sin(-30°)
O | =-sin30° Y =sin30°
(D 1
ok == oL

2 2
= )
~34.1 2
5 tan 6 (sin 20 +3c9—59j
siné
(D . 2 -
ok = sind (25in9c050+M] v'2sinf@cosf and / en sind
- cosé cosé
- —2sin2 0 +3c0s0 v'simplification /
(D vereenvoudiging
g :2(1—cos2 9)+3c059 V' 1-cos’ 0
— =—2c0s* §+3c0sf+2
= (3)
%44-2 —2co0s’ 0+3cosf+2=0
2

N 2cos” 0 —3cosf-2=0 v'factors / faktore
D (2cos0 +1)cosd-2)=0 (2cos@ +1)cosd - 2)
O 1 v'both equations / beide
3 cosd = - or/of cosf@=2 vergelykings

cosH:—% or/of cos@=2

¥ no solution / geen oplossing
v O =%120"+£k360° keZ
OR/OF
0=120°+k360°%k e Z
0=240°+k360°keZ
0

12

13




QUESTION / VRAAG 6

10612/19

6.1

y=

(=}
=

[
|
|
|
|
1
1
I
I
I
I
1
45¢ 904
|

|

|

|

|
|
I
|
1
-2y - T

1358 180°

25° 27

f(45°;—lj
2

v’ x-intercepts /
X-afsnitte

v'shape / vorm

v'asymptotes /
asimptote

“4)

ye[24] OR/OF 2<y<4

v yel24]
OR/ OF
2<y<4 (1)

xe[135°;180°] OR/OF

x€[225°,270°)  OR/OF

135°<x<18(°

225°<x<270°

v xe[135°;180°]
OR/OF
135° < x <180°
v xe[225°270°)
OR/OF
225°<x<270°
@)

[71

W02"eZ82.NOSSINPY WY Ty PFPEOTUMOQ

14

QUESTION / VRAAG 7

10612/19

D
1 1200 g B
4
C
7.1 D, =180°-60°—(120°~a) (sumof Zsof A/ somvd LevA) | v D, =180°—60°—(120°—at)
]51 =q v ﬁl =a
@)
72 .BD = i v'substitution into correct sin
sin60°  sina rule / vervang in korrekte sin
BDsina = 45in60° reél
ARG
2 v'simplification /
BD sina vereenvoudiging
BD = &
sina vanswer / antwoord
i 3)
7.3 INAADB:ADB=0  (ZsofaA) v ADB=40
AB
BD tand vtrig ratio / trig verhouding
AB =BD.tané
23 v'substitution of BD /
=" tan@ )
sina vervanging van BD
AB = 2\/3 tan @
sina
3)

8]

15
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QUESTION / VRAAG 8
O
=
)
O
)
O
(D
O
—h
m
O
(D
=)
3.1 0, =50° £ saround a point/ Ze om n punt V'S
% ]51 =25° Zcentre =2x £ at circumference VS
) midpts £ =2 x omtreks £ vR
O 3)
8.2 ]§3 =25° tan chord theorem / V'S
; raaklyn koordstelling vR
D ©)
N3 BCD =120° opp £ s of a cyclic quad /teenoorst Ze vivh | v'S/R
Q) .
@) B, =35° sum of Zs of a triangle / som ZLe v A Vs
O OBC = OCB = 65° Zs opp. equal radii / Ze teenoor gelyke vs
3 "R — {50_350 radiuse
) .. B, =65°-35 Vanswer /
B, =30° antwoord
OR/OF OR/OF
BCD =120° opp £ s of a cyclic quad/teencorst Ze vivh | vs/R
B, =35° sum of Zs of a triangle / som Ze v A V'S
B,+B, +B, =90° radius L tangent / radius 1 raaklyn Vs
B =30° vanswer /
! antwoord
)

9

16

10612/19

QUESTION / VRAAG 9
9.1 Equal / gelvk. vanswer / antwoord
92
921 f)l = Al —x tan chord theorem / raaklyn koordstelling | v'S/R
Al _ AZ v, = chords subtend = £ s S
= koorde onderspan = Ze VR
3)
922 F=A=x ext. £ of cyclic quad / buite £ v kvh V'S
L. vR
D =A=x
ABDC isacyclicquad/  ext Z=opp int £ OR converse of ext. £
ABDC is 'n kvh of cyclic quad / vR
buite £ = oorst binne £ OF omgekeerde
buite £ v kvh (3)
923 B, +B,=A tan chord theorem / raaklyn koordstelling | v'S
A=D, proved / reeds bewys
B, +B,=D,
BE| CD correspond £s =/ ooreenkomst Le = vR
(2

17
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QUESTION / VRAAG 10

10612/19

10.1

M

NB: NO construction 0 /5 / GEEN konstruksie 0/ 5

924 (AZI+(A32+A1+A2=180° opp £ s of a cyclic quad / V'S
teenoorst Ze v kvh vR
¢ =C, diag rhombus bisect £ / V'S
diag ruit halveer £
F=F, proved / reeds bewys
2C, +2F, =180°
Cl +f~2 =90° Vs
J E,=90° sumof Zs of A /somvan Ze v A
O
E FC is a diameter of circle ~ converse £ in a semi circle / VR
») FDCE.
5 FC is 'n middellyn van omgekeerde £ in half sirkel
0 sirkel FDCE.
% OR/OF OR/OF
1 A A
;h Let F =T, =x proved / reeds bewys vs
®) C=180°—2x opp £ s of a cyclic quad / vR
3 teenoorst Ze v kvh s
D C =C.=90°—x diag rhombus bisect £ /
O v diag ruit halveer £
= In AFDC or / of AEFC VS
B D=90° or/of E=90° sum of Zs of A /somvan Ze v A
- FC is a diameter of circle ~ converse £ in a semi circle / VR
= FDCE.
% FCis 'n middellyn van omgekeerde £ in half sirkel 5
o sirkel FDCE, (%)
) [14]

woo’
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On sides KL and KM of

AKLM mark points A and B respectively such that KA = GH and
KB = GI. Draw AB

Op sye KL en KM van AKLM plaas A en B onderskeidelik sodat
KA =GHen KB = GI. Treklyn AB.

Proof / Bewys

In AGHI and/en AKAB

KA=GH construction / konstrukse
K=G given/ gegee

KB=GI construction / konstrukse
..AGHI = AKAB S«S

-

but L= given/ gegee

“A =L

.. AB| LM corr.Zs=/ooreenkoms. Le=
KL _KM line|| one side A/lyn||eensyv A
KA KB

. KL_KM

"GH I

v'construction / konstruksie

vS/R
AGHI = AKAB S/S

V'S

vR

vS/R

(5

19
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1023 In ATPV and / en AWQR
1.PQR =R, both 60°/ albei 60° Vs
PQR = v, ext.Zof acyclicquad. / buiteZvkvh v'S /R
V, =R, vs
2. 132 = TRQ ext. Zof acyclicquad. / buite £ v kv s
but / maar W, = TRQ proved / reedsbewys
-
3.12:(:\)2 sumof Zsof A/ somv Zev A V'S
AVPT ||| ARWQ LL2 VR
VP PT VT S
W = W_Q = E corresponding sidesin prop/
ooreenkomgige sye i verhoudng
LPT_PV
WQ WR ©)
[17]

10612/19
10.2
»,
=
)
O
b
0.
(D
ok
=
=
O
(D
ok
=
(D
2
O
=
O
(D
330'2'1 lil =60° equilateral A/ gelyksydig A Vs
) Wl = 13l +Ql ext.ZofaA/buiteLv A V'S
g =60°+Q,
=R, +Q
Q, =R, Zsinthesamesegment/ /S/R
Ze indieselfdesegment
- W, =TRQ
3)
10.2.2 | InATQR and / enAQRV
1. VVI = TliQ proved / reedsbewys /s
2.R,=TQR equilateral A/ gelyksydig A V'S
3AQZ=T sum Zs of A/somvanZevA
. AWRQ||ARQT LLL vR
3

20
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QUESTION / VRAAG 11

10612/19

x+t9 —

O
=
)
O
)
ok
D11 | PE_PD line || one side APOQ OR | ¥'S
= EQ DO prop theorem ED||OQ / vR
—y Iyn || een sy APOQ OF
O 5 eweredigheid stelling ED||0Q
= R
(D 9 x+3
E— x* +3x=6x
— ¥ =3x=0
B x(x-3)=0
O x=0 or/lof x=3
= N.A/ nvt vx=3
O DO=6
3 DO=0R radii / radiusse
) OR =6 units / eenhede VOR=6 )
t P1.2 | Sis the midpoint of RE / S is die
o middelpunt van RE
5 DE =208 midpoint theorem / VR
DE = 2,8 units / eenhede middelpunt stelling v answer 2)
113 AreaAPED _PD same height (DE) / VS
ArcaAPER PR dieselfde hoogte (DE) vR
-2
14
-1 oL
7 7
Area APER =7 xArea APED
= 18,9 units®/ eenhede’ V18,9 “4)
[10]
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NOTE:

e Ifacandidate answers a question TWICE, mark only the FIRST attempt.

e Ifa candidate has crossed out an attempt of a question and not redone the question, mark the
crossed out version.

e Consistent accuracy applies in ALL aspects of the marking guidelines. Stop marking at the
second calculation error.

e Assuming answers/values in order to solve a problem is NOT acceptable.

LET WEL:

o As n kandidaat 'n vraag TWEE KEER beantwoord, sien slegs die EERSTE poging na.

e As 'n kandidaat n antwoord van 'n vraag doodtrek en nie oordoen nie, sien die doodgetrekte
poging na.

o JVolgehoue akkuraatheid word in ALLE aspekte van die nasienriglyne toegepas. Hou op nasien by
die tweede berekeningsfout.

e Aannames van antwoorde/waardes om 'n probleem op te los, word NIE toegelaat nie.

GEOMETRY /| MEETKUNDE

A mark for a correct statement
(A statement mark is independent of a reason.)

'n Punt vir n korrekte bewering
(n Punt vir 'n bewering is onafhanklik van die rede.)

A mark for a correct reason
(A reason mark may only be awarded if the statement is correct.)

n Punt vir 'n korrekte rede
(n Punt word slegs vir die rede toegeken as die bewering korrek is.)

Award a mark if the statement AND reason are both correct.

(Ken n punt toe as beide die bewering EN rede korrek is.)




10612/20
QUESTION / VRAAG 1
1.1 5o 1581 ,1381
31 31
=51 v 51
OR/OF OR/OF
X =51 (calculator method / sakrekenaar metode) Vsl @
1.2 .. skewed to the right (positevely skewed)
), .. skeef na regs (positief skeef) v answer / antwoord
O @
5.3 Physical Sciences performed better. v answer / antwoord
) Q, is 40% in Physical Sciences and 28% in Mathematics which
5 indicates the lower 25% of the class performed much better in
o) Physical Sciences than in Mathematics.
O Fisiese Wetenskappe presteer beter. v reason / rede
(D Q1 is 40% in Fisiese Wetenskappe en 28% in Wiskunde wat
ok aandui dat die onderste 25% van die klas heelwat beter presteer
L in Fisiese Wetenskappe as in Wiskunde.
=~ (2)
0.4 Accept any mark between 40 — 50.
3 Aanvaar enige punt tussen 40— 50 . v'v answer / antwoord
@
D_.5 The greatest difference is 87%—71%=16% v 87%-71%=16%
j— .. the Physical Sciences mark is 71%. v answer / antwoord
= Die grootste verskil is 87%—71%=16% answer only full .marks /
B .. die Fisiese Wetenskappe punt is 71%. antwoord alleenlik volp. umfZ)
=) 9]
QUESTION / VRAAG 2
(D
N. 1 a=1241 va=12,41
A b=0,49 v b= 0,49
8 y=12,41+0,49x v $=12,41+0,49x
3)
2 7=12,41+0,49x
=12,41 + 0,49(150) v'substitution / vervanging
=85,91~86% V" answer / antwoord
OR/OF OR/OF
7=8517 vV y=8517
@
23 | $=12,41+0,49x
The y-intercept is 12,41 which means that a learner who did not )
begin the exam achieved 12,41%. This is clearly impossible. v conclusion / gevolgtrekking
Die y-afsnit is 12,41 wat beteken dat 'n leerling wat die eksamen
nie begin het nie, alreeds12,41% behaal het. Dit is onmoontlik.
@

3

10612/20

2.4 10,28 v'v'10,28
2
2.5 639-0c=p v639-c=p
639 +0 =103,59 v 639+0 =103,59
127,92 = p+103,59
p=2433 v p=2433
OR/OF OR/OF
0=103,59-63,96
=39,63 v 6=39,63
p=63,96-39,63 v/ 63,96 — 39,63
=24.33 v p=24,33
(3)
[11]
QUESTION / VRAAG 3
A)
B(7 ; 6)
E
) o A(5:0) o
v
Pix:v)
3.1
3
22 6
E(6; 3) v3
(@)
32 6-0
mBA:TS
-3 vimg, =3
y=mx+c
“3x4 y=y=m(x-x) v'substitution of m and
e y—6=3(x-7) (756) /(5:0)
6=3(7)+c OR/OF Vervanging van m en
c=-15 y=3x=21+6 (7:6) /(5:0)
A y=3x-15
y=3x-15 v y=3x-15
OR/OF
4




10612/20

y=mx+c

y=3x+c y=y=m(x-x)
y—-0=3(x-5)

0=3(5)+c¢ OR/OF
c=-15
y=3x-15

y=3x-15

3)

w
W

rx—3y+5=0
=3y=—rx-5

v'standard form /
standaardvorm

3)

~

Area AAOP=10
1

—xAOx 1L h=10
2
1
—x5x 1L h=10
2
1L h=4
but / maar y<0
~y=—4
AP=BP
AP?= BP?

(x=5)" +(~4-0)= (x=7)’ +(-4-6)
x* =10x+25+16=x>—14x+49+100

v %xSxJ.h=lO

v Lh=4

Vy=—4
v (x-5) +(-4-0)°
and / en
(x=7)" +(—4-6)’
v'equate the two lengths /
gelykstel van die twee

WOI BZ9JITTOSaIINPo Wol] PapPeOJuMOo(d

lengtes
4x=108 v 4x=108
x=27 v x=27
P (27;-4) @)
[15]

10612/20

QUESTION / VRAAG 4

1
A(=2:4)
B(a;b) R
45 D
) P 0 S —> X
v
4.1 a=135° ext Zof A / buite ZvanA
tan (135°)=m v tan(135°)=m
m=—1 vm=-1
y=mx+c
_ y=y=m(x-x)
yeolvee v substitute m and (-2;4) /
A= su —2;
4=—1(-2)+c OR/oF Y412
5 y=—lx-2+4 vervang m en (—2;4)
c=
y=—x+2 v equation / vergelyking
y=—x+2
(C)]
42 | p(-4:0)
Va=—4
a=—-4 a
My, .myg =—1
my, =1 v omg,=1
4-b
Mgy = 214 v'substitute / vervang
1:2
2
2=4-b
b=2 v'b=2
(C)]
6



=JI8 OROF =32

DEA =90° radius L tangent / radius L raaklyn
AD’ =DE’ +AE? pythagoras
2 2
(e
18-2=AFE?
AE=4

10612/20
43T (xma) +(y-b) ="
2 A2 v'substitute midpoint in
(rt4) +(r=2) =r correct formula / vervang
(_2.;.4)2 -{.(4_2)2 =’ middelpunt in korrekte
dadoy? formule
ta=r v'substitute / vervang (-2;4)
2 2
(x+4) +(y-2) =8 v (x+4) +(y-2) =8
3
44 | ¥ —2x+ 32 -2y=0
v (x=1Y
g (¥ —2x+1)+ (0" -2y +1)=1+1 Ex ;2
V(-1
y
2
§ (x—1f +(y-1)=2 »
— 3
;.5 D(;1) vanswer / antwoord
@
|
6 |DE=2 vDE=+2
DA = /(_2_ 1 +(4-1y v'correct substitution in
correct formula /
=949 korrekte vervanging in

korrekte formule
vDA=+f18 OR/OF 32
v DEA =90°

Y ()

v AE=4
(6)

[21]
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QUESTION / VRAAG S

10612/20

31 1—4sin’15°

=1-4sin*(45°-30°)
=1-4]sin 45°c0s 30° - cos 45°sin 30°]°
L2 ey

|22 272
Vo-2]
| 4
[6-443+2
.16
_8—4\/5}

|16

e

=1-4

=1-4

=1-4

4
=3-1

OR/OF
1—4sin*15°

=1—-4sin®(60° - 45°)
=1-4[sin 60°cos 45° — cos 60°sin 45°]°
r 2

V32 \/E}

=1-4 = X2 2 N2
22 22

[V6-27
4
_6—4\/§+2}

16

:8—4\/5}

16

27]

4
=43-1

v 1—4sin*(45°-30°)
v sin45°cos 30° — cos 45°sin 30°

V243 21

v_=2_'= _

2°2 272

v1g 632
16

V31

OR/OF

v 1-4sin?(60° — 45°)
v'8in 60° cos 45° — cos 60°sin 45°

SB32 12
272 22

v1og 674342
16

V31
(5)
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52

J3sinx.sin?72°+sin? 198°A\/§cos(x—90°)
tan120°.sin x

6sin x.cos x+3cos x—4sin” x—2sinx =0
(65in x.cos x +3cos x) —(4sin® x+2sin x) = 0
3cosx(2sinx+1)—-2sinx(2sinx+1)=0

(2sinx+1)(3cosx—2sinx)=0

si11x=—% OR/OF  3cosx=2sinx

v'grouping / groepeer

v’ factorise / faktoriseer

WOI BZIIIT

3cosx(2sinx+1)—2sinx(2sinx+1)=0
(2sinx+1)(3cosx—2sinx)=0

sinx:—% OR/OF 3cosx=2sinx
3
tanx =—
2
RA =30° RA =56,31°

x =210°+k.360°
x =330°+k.360°

x=56,31°+k.180°
x=23631°+k.180% ke Z

OR/OF

v factorise / faktoriseer

v sinx=—1
2
v tanx:3
2
v’ 210°+£.360°

v’ 330°+£.360° ,
v 56,31°+k.180°, ke Z

OR/OF

_ f3sinx.sin® (90°-18°) +sin® (180°+18°) .3 sin x v sinx
N tan (180°—60°).sin x
N v cos’ 18°
J3sinx.cos® 18°+sin 18°./3 sin x /c,OSﬂIS
= - sin”18°
—tan 60°.
tan sinx v —tan 60°
Bsinx (cosZ 18°+sin’ 18°)
5 = _ 3 sinx v'factorise / faktoriseer
O =1 V-1
- OR/OF OR/OF
) V3sinx.sin® 72° +sin* 18°.4/3 sinx oo
0 —— v'sin* 18
3 —tan60°.sin x Vsinx
D _ /3 sin x(sin® 72° + cos® 72°) v/ —tan60°
O —J3sinx v’ factorise / faktoriseer
2 o
—y _ V3sinx(1) v cos’ 72
O —+/3.sinx
3 =-1 v -1
6
3 (6)
=
(D
)
3 65sin x.cos x +3cos x—4sin” x—2sinx =0
v'grouping / groepeer

v sinx:—l
3 2
tanx =~
" 2 v tanx:%
v’ —30°+k.360°
x=-30°+£.360° x=5631°+k.180° ;keZ v 210°+ £ 360°
x = 2107+ k3607 Vv 56.31°+4k.180°k € Z
@)
54
(1-tanA) cosA :;_
cos2A ) cosA+sinA
LHS/LK =(1 - tan A)(ﬂj
cos2A
—(l— sinA]( cos A ] ,SinA
cos A M\ cos? A —sin® A cosA
2 2.2
_(cosA—sinA)( cos A J v cos’ A—sin® A
cos A (cos A —sin A)(cos A +sin A) y cosA —sin A
:; cosA
Cos g v (cos A—sinA)(cos A+sinA)
LHS /LK =RHS /RK w
5.5.1 | cos26
=VI-k* vv -2
o |
l -\n'l.l—ﬁ"'
OR/OF OR/OF
2ng 1 <in?
cos’20 =1—sin*26 v/ cos” 20 =1-sin* 20
=1-k’
2
c0s20 =1-k* ‘/\ll—k
(2)

10
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5.52 | sin26

tan @

. v 2sin6.cos O
_ 2sinf.cosf ino
TV e
cosf
cosf
=2sin6kcosH,C?se
siné

—2c0s’ @ v'2co0s’ 0
),
O But/maar 00529:1’1—k2
§ 2c08” @—1=4f1-k v'2cos” -1
5 2c08” @=4fl-k* +1 v 1=k +1

sin26 > (©)]

Qb) =V1-k +1
O tan&
)
4 129]

wod'ezoadinosalnpa Wolj

11

QUESTION / VRAAG 6

10612/20

6.1 |a=-1 va=-1
d=2 vid=2
2
6.2
D[—l50°;lj ‘/[—150";1)
2 2
@
6.3.1 | —90°< x <90° v —90° and / en 90°
OR/OF v'correct inequality /
xe(—90°;90°) korrekte ongelykheid
2
6.3.2 | —135°<x <—45° v’ —135° and / en —45°
OR/OF v’ correct inequality /
xe(—135°;—45°) korrekte ongelykheid
(@)

If learner gives all three answers, then

maximum 1/2 / Indien 'n leerling al drie die
antwoorde gee, dan maksimum 1/2
x & (~135°-45°) or/of (0°45°) orlof (135°180°)

(7]

12



QUESTION / VRAAG 7

10612/20

—_

In AKLM

KM
——=tanx

LM

KM

——=tanx
p

KM =rtanx

In AKMN

MN
——=tanx
KM

2r
——=tanx
KM

=tanx
rtanx

2 =tan’x
\/5=tanx

x=54,74°

WO BZaJINOSTINPa WOl Popequmo

2 rtan x =

v'correct trig ratio / korrekte trig
verhouding

v KM =r tan x (simplification /
vereenvoudiging)

‘/i=tanx
KM

2r
rtanx

v 2=tanx

v x=54,74°
(6)

72 | LN*=LM?+MN?-2LM.MNcosM
LN?=(5)" +(10)" =2(5).(10) cos 110°

LN?=159,20
LN=4/159,20
LN=12,62m

v'correct substitution in cos-
rule / korrekte vervanging in
cos-reél

v 12,62m
()

10612/20
QUESTION / VRAAG 8
G
8.1.1 | ADC=67° ext. Z of cyclic quad / buite £ van kvh VS VR
OR/OF
OR/ OF
B,+B, =113° /*straight line / £° op reguit Iyn
ADC=67° opp £* of cyclic quad / oorst £° van kvh vSvR
i @
812 | C=180%67° co-int £* BC|AD/
—113° ko-binne £° BC || AD v'S/R
@
813 | A=67° opp £' of cyclic quad/ alt £* BC|[AD/ v'S/R
alt 2 EC || AD
oorst Z° van kvh /verwisselende £°
BC||AD / verwis £ EC || AD )
8.14 | B, =67° Z* opposite = sides / £°teenoor = sye vS VR
D, = 180°— 67°—67° sum of /* in A /somvd £° v A
V'S
=46°
3
8.1.5 | BDG =113° tan chord theorem / raaklyn koordstelling VS ¥R
OR/OF OR/OF
D, =67° tan chord theorem / raaklyn koordstelling vR
BDG =113° Vs
@

(8]

13

14
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9.1.1(b) | A, = CDB = x Z*in the same segment / vS/R
Z%in dies. segment
M. = 90° line from centre to midpoint of chord / lyn | v'S
? van middelpunt van sirkel na middelpunt vR
van koord
~ABO =90° — x sum of £* in A /ext £ ofa A/
somvd £°v A [ buite £ v A VS
OR/OF OR/OF
61 =2x proved/reeds bewys Vs
Ml =90° line from centre to midpoint of chord / Iyn R
van middelpunt van sirkel na middelpunt
van koord
C=90°— 2y sum of Z£° in A/somvd £° v A Vs
B, =90°-2x Z*in the same segment / VSR
ABO =90°— x Z%in dies. segment )

15

82 ]"33 = ]32 = 46° alt £*BC||AD / verwisselende £° BC||AD VS
AB=CD Z£* subtend = chords / £° onderspan = vR
koorde
OR/OF OR/OF
ADC= A both=67° vs
AB=CD sides opp equal angles in trapezium VR
ABCD /sye teenoor gelyke hoeke in )
trapesium ABCD
[11]
O
QUESTION / VRAAG 9
s.l
)
O
)
O
(D
ok
—n
=
O
(D
ok
—
(D
2
O
=
)
(D
N -
09.1.1(a) | O, =2x Z centre =2 x £ circumference / v'S/R
o) middelpunts £ = 2 xomtreks £
A )

16
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9.12 AD|IOB midpoint theorem / middelpunt stellin vSvR
p P g
0, =ADC=2x corresponding £* AD || OB / V'S
ooreenkom /° AD || OB
. ]51 =x V'S
Al =X proved / reeds bewys
D, = A, vs
ABis a tangent/ is n raaklyn  converse tan chord theorem /
omgekeerde raaklyn koordstelling vR
g OR/OF OR/OF
)
O A —o0e Zin a semi-circle / £ in halwe sirkel v'SvR
) - corr /* are equal / ooreenk £°gelyk vR
O ~.AD||OB
(D A A corr £ DA || OB/ ooreenk £° DA| OB | V'S
=¥ CDA =0, =2x
| D-s
O D, = A, vs
: converse tan chord theorem /
3 ;Av]?’n fazltgn’;g ent/ omgekeerde raaklyn koord VR
o : y ©)
=)
1.3 DC?= AD* + AC? Pythagoras Vs
S but / maar AC=2AM
B and/en DC=2DO VS
5 (2DOY = AD? + (2AM)
— 4DO’ = AD? + 4AM’
g but/ maar In AABM Pythagoras V'S
D AM*=AB’ — MB? v'substitution /
; ~4D0%= AD? +4(ABZ _ MBZ) vervanging
2 _ 2 2 2
- AD” =4DO" - 4AB " +4MB 4)
o

9.2
Q
P
N K2
u
IV 2
N W
L M
9.2.1 M,=Q alternate £* NQ || MP / Vs
verwissel Z° NQ ||MP
M,=Q =M, tan chord theorem / raaklyn koordstelling | ,qp
Wl =Q = MZ Z’in the sanele segment /. tan chord VSR
theorem / £° dieselfde sirkel segment /
raaklyn koord stelling
OR/OF
W =M =M tan chord theorem / raaklyn
! N ? koordstelling @3)
9.2.2 In AWMV and/en AQMN
W, = O proved / reeds bewys VS
=
Ml = M3 equal chords subtend equal £° / gelyke vS/R
koorde onderspan gelyke /°
{/l: Nl_,_Nz sum of £* in A /somvd £° v A V'S
- AWM V]| AQMN YoV
OR/OF OR/ OF
In AWMV and/en AQMN
W, =Q proved/reeds bewys vs
Ml - 1(/[2 equal chords subtend equal £* / gelyke vS/R
’ koorde onderspan gelyke £°
. AWM V]| AQMN ss2 VR
3)
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9.2.3 MV _ wv
MN QN AWM V]| AQMN/]| & vs
MV_MN K
WV QN
MV x QN = MN x WV given / gegee
but / maar QN =PW vs
MV x PW =MN x WV
MV _MN 3
w)j MV _ MK (3)
~ WV PW
= [24]
<
EJESTION/ VRAAG 10
O
Qb)
O
(D
O
—n
=
O
2
— B
%0.1 Construction: Join DC and BE and v'construction /
(N altitudes k and & konstruksie
O Konstruksie: Verbind DC en BE asook
— die hoogtelyne k en h
s 1
% Ara AADE  3“APExp vs
N Ara ADEB 1 . . DB
0) 2
0 1
3 Ara AADE AP 4p /s
Area ADEC leth EC
2
but / maar Area ADEB = Area ADEC  same base, same height / gelyke | v'§ vR
hoogte, dieselfde basis
. Area AADE  Area A ADE P
" Area A DEB  Area A DEC S
. AD_AE
""DB EC 6
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10.2
D C
102.1 | ML _BJ 2 line || one side ABCM OR prop theorem VS
(a) c IC 3 MB|JL/ Iyn || aan een sy van ABCM OF | VR
eweredigheidsstelling MB||JL
(@)
10.2.1 MC _ BC _ 5 line || one side ABMC OR prop theorem s
() ML BJ 2 MBI|JL / Iyn || aan een sy van ABMC
OF eweredigheidsstelling MB || JL
AM=MC . .
diagonals of a parm bisect / hoeklyne van v
parm halveer SR
AM 5
ML 2
AK = AN = k] line || one side AAJL OR prop theorem v
KJ ML 2 MKI|JL/ lyn || aan een sy van AAJL OF S 3
eweredigheidsstelling MK || JL &)
10.2.2 | AB||CD opposite sides of parm / oorst sye van parm | V'S
AB ||QM
In AADC
~.QM | CD
AM = MC proved / reeds bewys
. AQ=QD line passing through the midpoint of 1 side | v'S /R
|| to second side / lyn sny die middelpunt
van 1 sy || aan tweede sy
but AD =BC opposite sides of parm / oorst sye van parm | V'S
1
AQ=—-AD
Q 2
_1{2v10
2 3
2
AQ:QD:E\/E 2
= @ units S

20
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OR/OF OR/OF
In AABD
BM =MD diag of a parm / hoeklyne van parm V'S
QM || AB given / gegee
. AQ=QD Line passing through the midpoint of vS/R
1 side || 2 side / Iyn deur middelpunt aan
1 een sy || tweede sy OR/OF
~QM=- AB e _ , L,
2 midpoint theorem / middelpunt stelling S/R
AQ=QD
- 1(2
0 AQ= —[—Jﬁ j
E 23
v
2 :@ units/eenhede P
®) 3
O OR/OF OR/OF
(D Let/stel BC = 2k en/and
= AB =3k
—h 3k =410
= Jio
3 | ey
3
(D
o3 BC = —2\;% V'S
- line || one sidle AADC OR prop
3 & = AM = El theorem QM||DC / Iyn || aan een sy van P
(N 4D AC 10 AADC OF eweredigheidsstelling SR
O 10-=Lap QM|DC
— 2
s opposite sides of parm / oorst sye van vR
) AD =BC = @ parm
(D 3
N
Q) AQ = @ V'S A
- “
3
—
B 151 |
TOTAL / TOTAAL: [150]



