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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.
2.

10.

11.

Copyright Reserved

This question paper consists of 8 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. o _ :

If necessary, answers should be rounded off to TWO decimal places, unless stated |
otherwise. : '

FOUR diagram sheets for answering QUESTION 4, QUESTION 5,

QUESTION 6, QUESTION 7 and QUESTION 8 are attached at the end of this
question paper. Write your name on these diagram sheets in the spaces provided and
insert the diagram sheets inside the back cover of your ANSWER BOOK.

Diagrams ate NOT necessarily drawn to scale.

An information sheet with formulae is included at the end of this question paper.

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

Write neatly and legibly.
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QUESTION 1

In the diagram below, A (-2 ; -3), B(4 ; -5) and C(2 ; 1) are vertices of a AABC in
the Cartesian plane. CG is a line such that AG = GB and AE 1 BC.

Ty
Cz;h
% o
A(-2; -3)
B4 ; -5)

1.1 Calculate the coordinates of G, the midpoint of AB. (2)
1.2 Calculate the length of CG. Leave your answer in surd form. (2)
1.3 Calculate the gradient of BC. (2)
1.4 Calculate the value of @, the angle of inclination of BC, rounded off to

ONE decimal digit. 3)
1.5 Show that AABC is isosceles. 4)
1.6  Calculate the size of CAB , rounded off to ONE decimal digit. @)
1.7 Calculate the area of AABC (to the nearest square unit). (3)

[20]
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QUESTION 2

2.1 In the figure below, the line 2x —y + 1 = 0 is a tangent to the circle, having

centre M(a ; b), at G(2 ; 5). The centre of the circle lies on the line x +y = 9.

2%x—-y+1=0

< / 5 . > X
v \ x+y=9 |

2.1.1 Determine the gradient of GM. 2)
2.1.2 Determine the equation of GM in the form: y = mx + ¢. ' A 3)
2.1.3 Calculate the coordinates of M. ' ' ‘ ‘ @)
2.14 Hence, calculate the length of the radius of the circle. : 2)

2.1.5 Write down the equation of the circle in the form: :
X+ +Cx+Dy+E=0. | | (3)

2.2 Determine the equation of the tangent to the circle Xyt — 2.6x + 12y +105=0 a{ (7;2).

Give your answer in the form: y = mx + c. : _ (7
[21]
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QUESTION 3

3.1 In the diagram below, reflex angle XOP =0, P is the point (—12 ; t) and
OP = 13 units.

A
)

0 X
13
P(=12;1)
v
Calculate, without using a calculator:
3.1.1  the value of t. (3)
3.1.2 sin@ 1)
1-cos@
3.1.3 Sind 3)

3.2 Simplify completely, without using a calculator:

cos(180° — @) sin 50°
tan(90° — f) cos 140° | N

3.3 Prove the identity:

(sin @ —cos @) 1

=——0——2tanf
1—sin*6@ cos” ®)
3.4
. . |
3.4.1 If cos(x+30°) = —2sin x, deduce that tan x = — \—B« 5)
3.4.2  Hence determine the general solution of cos (x + 30°) = -2 sin x. 2)
[26]

Copyright Reserved Please Turn Over




Mathematics/P2 6 June 2015 Common Test

NSC
QUESTION 4
Consider the right cylindrical silos shown below:
e MMW“"‘WMMM
The diagram alongside represents one of the right
cylindrical silos above. M is the centre of the circular | “‘“‘““H~w-=w~vv(ﬂw-“**“’"w

base with BA and BC tangents to the base at A and C.
The points M, A, B and C lie in the same horizontal plane
DC represents the vertical height of the cylindrical

part of the silo.
\// M
W_&aw““‘"%—;
AT
n . Ny B S
BAC = o and DBC =6 ,DC = h, BC = d - | 1

4.1 Prove that AC=d.\|2 +2cos 2.

. 2h.cos
4.2 Also prove that AC = “and
4.3 If h =36 metres, d= 10,3 metres and o = 54°, calculate the volume of
the cylindrical section of the silo (rounded off to the nearest cubic metre).
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NAME:
DIAGRAM SH EET 1
QUESTION 1
»
xk
A(-2;-3)
B(4 ;-5)

QUESTION 2

Y

A

< » X
v xt+y=9
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NAME:

DIAGRAM SHEET 4

QUESTION 8
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QUESTION 5

In the diagram below, PR is a chord of the circle with centre O. Diameter ST is
perpendicular to PR at M. PR =8 ¢m, MT =2 ¢cm, OM = x cm.

5.1 Write OP in terms of x and a number. (1)
5.2 Write down the length of PM. Give a reason. (2)
5.3 Hence calculate the length of the radius of the circle. 3)

[6]
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QUESTION 6

In the diagram below, the vertices of APNR lie on the circle with centre O. Diameter SR is

perpendicular to chord NP at T. Point W lies on NR. livz =30°,

P

6.1 Calculate the size of the following angles, giving reasons for your answers:

611 §
612 R,
613 N,

6.2 Ifitis further given that NW = WR, prove that TNWO is a cyclic quadrilateral.

Copyright Reserved

()
®3)
€)

4)
[13]
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QUESTION 7

In the diagram below, P, A, Q, R and S lie on the circle with centre O. SB is a tangent to the
circle at S and RW = WP, AOWS and RWP are straight lines.

s
A o,
! “ i e
o iy

‘ WMWWPMWMM Z n ", y
Q [T )
| B
O " 2/
* T W |
la/
2N/
s
R M»..%MM e ey
7.1 Write down, with reasons, the size of the following angles:
7.1.1 BSW ©)
712 W, 2)
7.2 Whyis SB || RP? €))
7.3 Prove, with reasons, that:
7.3.1  AAPS || ARWS 4
732 RS® =WS.AS (4)
2
733 AS = kW + WS 3)
[16]
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In the diagram below, S is the midpoint of QR, T is the midpoint of PS and MTW || PQ.

R

Calculate the numerical value of % .
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(6)
6]
TOTAL: 125
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INFORMATION SHEET: MATHEMATICS

INLIGTINGSBLAD: WISKUNDE

o= -—bi\/bz —4dac

A=P(1-i)" A=P(1+i)"

2a
A=P(+ni)  A=P(-ni)
T, =a+(n-1)d S,,=g(2a+(n—1)d)

T, =ar™ S :M ; r#l S, i;—l<r<1

n n

. xl(1+1;')" —1|

1

r—1

1-r

poMI-(+9™"]

I

- fx+h)—-f(x)
'(x) = lim ‘
7' h—0 h
X+ X +
d =\, 2% +(, = 3)? m| AT A TY
2 2
y=mx+c y=y.=m(x—x) Y27 m=tan@
(x—af +(y-b) =r?
In AABC: 'a = .b = ,C a? =b% +¢% ~2be.cos 4 areaAABC=~l~ab.sinC
sind sinB sinC 2

sin(oc + ,8) = sin .cos S + cos a.sin
~ cos(a+ )= cos ax.cos B —sina.sin
cos® @ —sin* &
cos2a =41-2sin’ &

2¢cos’a—1

Copyright Reserved

sin(a - ﬁ) = sina.cos ff —cos a.sin

cos(a— f8) = cos av.cos 3 +sin a.sin 8

sin2¢ = 2sin e.cos &

2
e

e x)

P(AorB)y=P(A)+ P(B)-P (A4 and B)

y_ 2= FNy-7)
D (x=%)?
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