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Mathematics P2 Preparatory Examination September 2018

NSC

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
l. This question paper consists of 11 questions.

8 Answer ALL questions.

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

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

3 An approved scientific calculator (non-programmable and non-graphical) may be
used, unless stated otherwise.

6. [f necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.

@ Diagrams are NOT necessarily drawn to scale.

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

question paper. Write neatly and legibly.
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QUESTION 1

Mrs Simakuhle sells ice cream to high school learners in her neighbourhood. The sales were
analysed over 14 randomly selected days. Each sale was compared with the recorded maximum

on the day. This information is reflected in the table below.

Preparatory Examination September 2018
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1.1 Comment on the trend of the data. (1
1.2 Identify the outlier in the data set. (1)
[.3 Determine the equation of the least squares regression line excluding the outlier. (3)
1.4 Predict the number of ice creams sold per day if the maximum air temperature is 24°C (2)
171
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QUESTION 2

The following weights (in kgs) were recorded from 15 randomly selected weight lifters at a
certain gymnasium.

(79 [ 80 [ 85 [ 88 [ 89 [ 89 [ 92 [ 94 [ 101 [ 105 [ 106 [ 107 [ 108 | 112 | 113 |

2.1 Calculate the mean weight of the weight lifters. (2)
2.2 Calculate the standard deviation of the recorded weights. (2)

2.3 How many weight lifters would be classified in the feather weight division if you

have to weigh less than one standard deviation from the mean weight? (2)

24 Draw a box and whisker diagram for the above data. (5)

2.5 Calculate the IQR. (2)

2.6 Comment on the spread of the data. (1)
[14]
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QUESTION 3

In the diagram below, A (—4; 5); C(-1;—4), B (4; 1) and D are the vertices of a quadrilateral.
E is the midpoint of CD and the point of intersection of the diagonals of ABCD.
AB L CED. 0 is the angle of inclination of line CB.

o4
A(45)
C -5
A 4
3.1 Determine
3.1.1 the gradient of AB. (2)
3.1.2  the equation of AB. (2)
3.1.3 the equation of CD. (3)
3.1.4 the coordinates of . (5)
3.1.5 the equation of the line parallel to BC and passing through A. (3)
3.2 Calculate the value of 0. (2)
33 Calculate the area of A AEC. (4)

[21]

Copyright Reserved Please Turn Over



Mathematics P2 6 Preparatory Examination September 2018

QUESTION 4

In the figure , the straight line y = 2x — 4 and the circle (x — 6)* + (¥ + 2 )* = 25 intersect at A and B(3; 2).
P is the centre of the circle and APC is the diameter. Also R is the x — intercept of line BC and S is the
X — intercept of AB.

y=2x—-4
V4
P > X
O
A G
P
v
4.1 Write down the coordinates of the centre of the circle, P. (2)
4.2 Calculate the coordinates of S. (2)
4.3 Determine the equation of the line BC. (4)
4.4 Determine the equation of the circle with centre R and passing through B and C. (5)
4.5 Show that AC // SR. (5)
[18]
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QUESTION 5
5.1 Given:

dtan @ +5=0, a € (0°; 180°). Evaluate without using a calculator:

J41 cosar — 4 sin (~150°). cos 180° (5)

&2 Simplify, without the use of a calculator.

591 cos 99 B 591 99 6)
cos 33° sin 33°

cos 140° — sin (90° — 0)

522 5)
sin 130° + cos(—0) G
5.3 Prove the identity:
__2sin’x _ cosx ©)
2tanx —smn 2x sin x
5.4 Determine the general solution of the following equation:
8 sin Ocos 0 =—2 /3 (7)
[29]
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QUESTION 6
Given: f{x) = 3cosx and g(x)=tan 2x for x € [-45%;225°]

6.1 Sketch on the same set of axes the graphs of / and g. Clearly indicate any
asymptotes using dotted lines. (8)

6.2 One solution of the equation 3 cosx = tan 2x is 34°. Use your graph, to determine

any other solutions in the given interval. (2)
[10]

QUESTION 7

In the diagram QS is a vertical pole. P and R are points in the same horizontal plane as Q
such that QP = QR. The angle of elevation of the top of the pole S from P is y.

Also SQ=h and PliQ = 2y,

Prove that:

PR — lh.cosl;*y 6]
sin y.sin 2y
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QUESTION 8§

In the diagram below, AOCD is a diameter of the circle with centre O and chord BE =30 cm.
AOCD 1 BE and OC =2CD.

A
@

0

D
Calculate with reasons:
8.1 BC (2)
8.2 [f CD = ¢ units, determine OC in terms of a. (D)
8.3  Calculate OB. (1)
8.4 AB (correct to one decimal place). (3)
8.5 the radius of the circle CAB. (2)

9]
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QUESTION 9
9.1 In the diagram below, ABCD is a cyclic quadrilateral of the circle with centre O.
Use the diagram to prove the theorem which states that B+ D=180°. (5)

A

9.2 KOL is the diameter of the circle KPNML having centre O. R is the point on chord KN, such

that KR =RO. OR is produced to P. Chord KM bisects LKN andcuts LP in T,
K=

Prove with reasons that:

921 TK=TL (5)

9.2.2 KOTP 1s a cyclic quadrilateral. (3)

9.23 PN/MK (3)
[16]
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QUESTION 10

In AABC, R isa point on AB. S and P are points on AC such that RS // BP. P is the midpoint of AC.

RC and BP intersects at T. é—}i = E
AB 5

B

Calculate with reasons, the following ratios:

AS
10.1 3
3C (3)
RT
102 — (2)
TC
AARS
10.3 (3)
AABC
18]
QUESTION 11
In the diagram alongside,
ACBT is a cyclic quadrilateral.
BT is produced to meet tangent AP on D.
CT is produced to P. AC // DB.
1.1 Provethat PA? = PT . PC (5)
11.2  If PA=06units, TC = 5 units
and PT=x, show that
¥+ 5x — 36 = 0. (2)
11.3  Calculate the length of PT. (2)
11.4  Calculate the length of PD. (3)
[12]

TOTAL MARKS: 150

Copyright Reserved



Mathematics P2 12 Preparatory Examination September 2018

INFORMATION SHEET
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.,\'2 - \'1
(x—a) +(y—b) =~
a b 'S
INAABC: ; == =
smA smB smC
a? =b? +c% ~2be.cos A
1 !
area AABC = = ab.sin C
sin (o + ) = sin ar.cos B+ cosar.sin f3 sin(a — ) = sin a.cos B — cosa.sin f3
cos(ar + 1) = cosa.cos B —sin a.sin B cos(a — f#) = cosar.cos f +sin a.sin 3
Jcos2 o —sin’ «
cos2a =41-2sin" « sin 2c = 2sin ¢.cos &
12 cos® o —1

o
H -

3l -5)
' n 1

P(A or B)=P(4)+ P(B) - P(4 and B) = a + bx

Y x-x)r-)
Y (x-3)

b=
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Solution/Oplossing Marks/
Punte

1.1
- (1

12
_____ 0

L3
""""" (g

1.4
2)
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Solution/Oplossing Marks/
Punte
2.1
S o - . (2)
2.2
. o | (2)
.3
' ' (2)
2.4
M'ﬁﬂl!]!llll\l”ll?lll"l‘lllHﬂ'”ﬂllﬂ‘lllﬁ'”lﬂl!"lli'rllll“llllﬁ>
70 75 80 &85 920 25 100 105 110 115 120 (5)
2.5
S - o (2)
2.6
’ (1)
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A (—4;5)
C(1;-4)
v
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Solution/Oplossing
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3.1.1

2)
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- X
O
A 5
P
v

Solution/Oplossing ' ' : - Marks/
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4.1

4.2
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4.3
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—

4.5

(5)
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8.1
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8.2

(1)
8.3

(1)
8.4
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(3)
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__________________ 2)
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1.1 strong positive trend v A strong positive ()
L2 (38; 127) v A answer (1)
1.3 a = 08,06 v A a = 68,66
= 2,46 v Ab =246
y = 68,66x + 2,46x v" CA equation (3)
1.4 y = 68,66+ 2,46 (24) v CA
= 127,7 (2)
= 127 v CA answer
[7]
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2.1 1443
Mean weight = x = _4

15

=906,2 kg

2.2 | o = standard deviation = 11,27

23 | (X -0; % +0)
= (84,93 ; 10747
Therefore 2 scores are less than the standard deviation

X —median = 96,2 — 94,00

2.6 =22
Data is positively skewed.

2.4
—] o
A e e e e >
70 75 80 85 90 95 100 105 110 115 120
IQR = Qs — Q
= 107 — 89
2.5
= 18

v A sum
divided by 15

v' CA answer
(only it dividing by
15)

v'v' AA answer

v'CA identify
range
v'CA answer

v" A min value 79

v AQi =89
v AQx=94
v AQ3 =107

v A max value = 113

v" CA difference
v'CA answer

v" CA answer

(2)
(2)

(2)

(2)

(1)

[14]
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3.1.1

]nﬂ\B = ‘/2 - }"I
¥y %
_ -5
4 —(-4)
_ -4
8
o O
P=mx+e
1
e e
2( )
c=3
|
y==——x+3
' 2

mep = 2 CD .1l AB
¥ =mx+e

-4=2(-+c
c=-2
y=2x-2

v" A substitution into gradient
formula

v'CA answer
(provided — answer)

v CA substituting point and
gradient of line AB

v'CA answer

v CACDL AB

v" A substituting point (-1;-4)

v" CA answer

v CA Equating

v CAx=2

vCAy=2
(CA if both co-ordinates are
positive)

(2)

(2)

)
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3.1.5 1 —(~4) | v A substitution into
Mey = i = _1) gradient formula
- v'CA gradient value
Equation of line passing through A parallel to BC = | v' CA gradient of Line
y=mx+c parallel
‘ v" A substitution of
5=1(-4)+c¢ |
ol point (- 4 ; 5)
=9
y=x+9 v  CA answer (5)
32 tan® = | v CAtan® =1
0 =45 v" CA answer (2)
33 2 2
ce- VR -1))+ 2~ (-4)
_ 9+36
=./45
_ 35 v'CA answer
A= V@-(C4) + (2-5)
_ 4/36+9
_ /45
_ 35 v CA answer
Area of AAEC = — base x height
_ 1 3/5 3.5 v" CA Correct
97 X substitution into Area
formula
= l 9x5
2
_®
2
= 22.5 units? v CA Answer (4)
[21]
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QUESTION 4
4.1 P(6;-2) v'A x—value VA y - value (2)
4.2 2x—4=10 v" A equating to 0
- v" A x —value
2
5(2:0) &
43 | 4BC=90° Angle in a semi-circle v' A Statement
v radient of B
msr'_% AB | BC A gradient of BC
y=mx+c
1
2 =g B)He v A substitution of point (3 ;2)
7
.y
2
y = _lir 7 v'CA answer (4)
2 2
4.4 R(7; 0) x int of BC v'CA for 7v'A for 0 coordinates of R
BR¥ = (7-97 +0-2¢ =20 v'CA subst. into distance formula
5 5 v'CA radius value
=T lp=0 = 20 v'CA answer (%)
4.5 1
Mes =775 v’ Av'A gradient of PS
“ PSI/CB  equal gradients v APS//CB
A(l;-2) midpoint formula v'A coordinates of A
Since the y — coordinates of A and P is -2 v'A Reasoning
Therefore AC//SR
OR
mac = 0 ... (both y values are the same) v" A Statement v'A Reason
msg = 0 ... (y—axis) v'A Statement v" A Reason
oo IMac = IMsR v A Mmac = MsR
- AC//SR (5)
[18]
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QUESTION 5
5.1 4 tan o +5=0
tan @= —=
4

h

B =5+ 4" =41

s h=+41
cosl 80" =—1
sin(=150°) = —sin30°
1
g

v A diagram in the correct
quadrant

/A\/ﬂ

v A-1

Aoy
2

v'CA answer (5)
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52,1 | cos99° —sin99°
cos33® sin33
~ cos99’ sin33” —sin99° cos33’ v A Simplification
c0s33"sin33
— [sin 99° cos 33" — cos 99° sin 33" : . .
[ =08 _ ] v~ A Taking negative sign out
c0s 33" sin 33"
—sin(99° =33%)
== : ‘/ 3 O - Q
c0s33° sin33’ A sin (99° -33°)
_ —sin66’
c0s33° sin33° v' A sin 66°
—2sin33" cos 33° :
- . v A 2 sin 33° cos 33°
cos 33" sin 33°
==-2 v' A answer (6)
522 B —cos-LO‘—(cosB} v' A -cos 40°
- 5]‘_]150’ = 030 ‘/A COS@ (HUI’ﬂCI‘ﬂtOl’)
CAM ; ) v" A sin 50°
_- CO‘:AO‘ —(cosB) = (cos40 +cosb) v c0s0 (denominator)
cosd0° +cosB {cosd@ = cosH)
=-1
v" CA answer
(5)
5 2sin’ x  cosx
2tanx —sin2x  sinx
2sin’ 2
LHS — i
2s8inx y
— 2sinxcosx o :
COSX v/ A 2SInXCosX
2sin” x
_ 2sinx —2sinxcos’ x BHLE
Cos X v A BOER
3 2sin’ x.cosx
2sinx — 2sinx cos’ x v A Simplification
2sin’ x cosx
= 3 v X
At [1 e XJ A IC{HOV?I of common
) factor of 2 sin x
B 2$1nxcosx
sin® x SINXCOSX
_ cosyx s A sin’x
sinx
= RHS ()
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5.4

8 sin O cosB:—2\/§

8sind cos -23
4 4

-3
Z2s5infBcosf = —

_ —V3
Sin26 = —E-_

reference angle = 60°

28 =(180°+60°) + k.360°%k €2
28 =240°+ k.360°%k € Z
8= 120" +k£180%k € Z

OR

20=(360° - 60°)+ k.360, ke Z
20=300"+k.360°, keZ
0 =150°+k 180° keZ

v" A dividing by 4 both sides

v A2sin @ cos @ =sin2 @

v A 60°

v CA 240°
v CA
8 =120+ k.180%k €2

v CA 300°

v CA

6 =150" +k.180°, ke Z
(7)

[29]

QUESTION 6

6.

1

\
P

¥

v'A shape of /'
v" A shape of g
v'v'A A asymptotes

v' A x-intercepts of /

3 -is

1
i
I
1
1
1
1
1
1
1
1
1
1
1
I
I
I
I
1
1
1
1
!
[

n3

254

B i s ~ & (T T S

—— e e e e ———— e

v A Turning points of [

v" A x-intercepts of g

v" A 3 intersection
points

————— o _HElk

(8)
6.2 the graphs intersect at A, B and C. At A we v" A using symmetry
have x = 34°, at C we have x = 90° and by
using symmetry we get at B, x= 180° — 34° = | YA answer (2)
146°, Answer only full marks [10]

Copyright
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QUESTION 7 As a result of the typographical error in the question paper this question will not be
marked — Total of paper will now be 144 marks but must be converted to 150 for recording

purposes)
% In A PQS
tan 4
R
PQ \/ tan y = i
FQ
PO = d
tan v
_ h f:osy P = h F:osy
sin y sin y
In A PQR
PQR _ 180° — 2}/‘
2
= By v PQR = 90" -2y
. PR _ PQ
" sin (907 — y) sin 2y v applying sine rule
] B PQ cos y
2 sin 2y v' sin (90°—y) =cosy
_ h c?os v (fos V v subt PQ = h Fos Vv
sin y sin 2y sin y
_ h cos’ y
sin y.sin 2y [6]
QUESTION 8
8.1 BC=15cm line from centre 1. chord vvAA S&R (2)
8.2 OC = 2u v'A answer (D
8.3 OB = 3a v'CA answer (D
8.4 5 (Ba) = (2a)* + (15)° ( Pythagoras) v'CA applying
Pythagoras
L 9¢% = 4a* + 225
L 8g% =225
&> = 45
a = 45 VCA a = 45
AB? = 15 + (Sa)* (Pythagoras )
= 225 + 25 (45)
. AB = 1350=15J6

Copyright Reserved
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= 36,7 cm v'CA answer (3)

85 | ACB = 9
. AB is a diameter of circle CAB [converse of angle in v'A Reason
semi circle]

. Radius = % diameter

= i 36,7 cm
2

= 18,4 cm v'CA answer (2)
9]
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QUESTION 9
9.1
A
AT Py
AN e %
Pl . \
2 / A\ \“-\\\ N
i -
’r/ S \\-\
/ . \
f Pd %
?(/ o A
1)z .
DE.\“\ : & ‘ﬁ
\‘ . J
\ “\ 7 // /
\ 2 y
% ™ / e o /
N /
e \\ : /// _,/
T i

Construction: Draw AQ and CO
v A Construction

Proof: (3[ =2B... £ atcentre = 2 £ atcircle
(A)2 =2D... £ atcentre= 2 £ atcircle % o Sl
« . v AS/R
0, + 0, = 360°
2B+ 2D = 360° v A O, +0, =360°
B+D =180 (revolution)
v" A Substitute for ()
O, and O,
(All Accuracy Marks)
921 | K =x= K, ... KM bisects LKN
(jl = 2x  angles opp = sides v'$ YR
L = X / atcentre = 2 / atcircumference | ¥ S V'R
£ = Qex
~TK =TL (sides opposite equal angles) v R (5)
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922
2 v 'S v'R
= 2anoext € of AQKL
f, = éi =2x
- KOTP is a cyclic quadrilateral ...converse of £ s on v R
the same segment equal. (3)
(All Accuracy Marks)
9.2.3 lA’l = LKN ... Angles in the same segment V'S YR
= 2x
w P.=T=2x% (3)
~ PN // MK ... alt /'s proved equal v R
(All Accuracy Marks)
[16]
QUESTION 10
v
0.1 AS = il .. RS // BP ol
SP RB
- 3 w2
2 2
AS 3 3
SC 7 7 (3)
(All Accuracy Marks)
v
102 RT = sp wis BSITP SR
jis PC
_ 2 Py 2)
5 5
103 AARS AARS AARC v'ratio of A’s
= X
AABC AARC AABC
3 3
=—x— v’ substitution
10 5
_9 v'CA answer 3)
50 (All Accuracy Marks if
not indicated)
8]
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QUESTION 11

Preparatory Examination September 2018

11.1 InAPAT and A PCA

1. P is common

2. A, = €, tan chord thrm.
3 PTA = PAC sum of angles in triangle

. APAT /Il APCA ((££2)

S22 ED s

"PC  PA
. PA* = PC.PT

v S (identifying
triangles)

8
v S

v' S/R

All accuracy marks

(5)
112 PA? =PC . PT
536 ==+ 5)x v" A subst.
536 = X + 5x v' A simplifying
a2+ 5x =36 =0 2
113 (x+9)(x-4)=0 v A factorising
x=-9or x = v A PT =4
N/A
- PT = 4 units (2)
11.4 D PT v'S vR
i) =—  (AC//DB; prop.theorem)
PA PC
DP = i 6
9
_8 v CA answer 3)
3
[12]
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