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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1.

This question paper consists of 26 pages and an Information Sheet of 2 pages (i—ii). Please
check that your paper is complete.

Read the questions carefully.

Answer ALL the questions on the question paper and hand it in at the end of the
examination. Remember to write your examination number on the paper.

Diagrams are not necessarily drawn to scale.

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

Round off your answers to one decimal digit where necessary, unless stated otherwise.
All necessary working details must be clearly shown.
Ensure that your calculator is in DEGREE mode.

It is in your own interest to write legibly and to present your work neatly.
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SECTION A
QUESTION 1

A(-4; 6); B(8; 0) and C(4; —10) are three points on a Cartesian plane.

Hn

A(~4; 6) s

B(8; 0)

h

C(4;-10)

@) Calculate the length of the straight line joining A and B. (Leave your answer in
surd form.)

(3)
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(b) Calculate the coordinates of M, the midpoint of AB.

1)

(©) Show, using analytical methods, that AMC = 90°.

(3)
[7]
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QUESTION 2

In the diagram below:

e Circle P has equation: (x—3)*+(y—3)* = 25.

e Circle Q has equation: (x—15)* +(y —m)* = 64.
e Circle Q touches the x-axis and circle P.

e Aisay-intercept of circle P.

A

v

@ Determine the value of m in the equation of circle Q.

=V
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()

(b) Write down the length of line PQ.

()
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(c) Calculate the coordinates of point A.

(4)
(d) Is the tangent to circle centre P at A parallel to the straight line joining P and Q?
Show all working.
(5)
[13]
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QUESTION 3
@) Given: sin34°= p. With the use of a diagram find the value of cos34° in terms
of p.
(©)
— o — i 3
(b) Simplify cos(%0 _+ 0) - sin'0 as far as possible.
sin260

()

IEB Copyright © 2017



NATIONAL SENIOR CERTIFICATE: MATHEMATICS: PAPER Il - SUPPLEMENTARY Page 7 of 26

() (1) If sin®@—cos*6+sin@+1=0, show that 2sin?6 +sin& = 0.

(1)
(@) Hence, or otherwise, determine the general solution for 6.
(7)
(d) Prove the following identity:
sin3x = 3sinx — 4sin®x
(6)
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(e) In the diagram below, the graph of f(x) =a cosbx is sketched for x e [0°; 360°].

5

(1)

()

AV

[
\ / \ ;
30° \'60° 1 90°| 120°f l150° |180° |210° \240° |270° [300°/ 330° |360° >x
\
\ // \\ /
\{
Determine the values of a and b.
2)
If g(x)=q, then for what value(s) of g will the equation f(x)=g(x) have
no real solution?
(2)
[26]
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QUESTION 4

@ In the diagram below:

e P, Rand S lie on the circle with the centre O.

1) If PSR = 102°, determine the size of 61, giving reasons.

(3)
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@) Calculate the radius, r, of the circle if PR = 10 units.

©)
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(b) In the diagram below:

FD is a tangent to the circle at point E.
AE/ICD.

A, B and E lie on the circle.

BC =CE.

1) Prove that I51 =B.

(4)
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(@) Prove that AABE/// AEDC.

(3)

(3)  Show that 2EC* = AE-DC.

(4)
[17]
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QUESTION 5

In the diagram below, the cumulative frequency curve represents the age of people who
attended a music concert.

Number of people

(@)

(b)

320

300

280

260

240

220

200

180

160

140

120

100

80

40

20

Age

Write down the median age of people who attended the music concert. On the
graph, show where you would read off the answer.

)

What could be the minimum age of someone in the upper quartile? On the graph,
show where you would read off the answer.

()
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(c) What percentage of people were younger than 30?

()
(d) @ On the same set of axes, draw the curve if a group of twenty people between
the ages of 50 and 60 left the concert and were not included.
©)
(@) What effect would this have on the lower quartile?
(1)
[10]
73 marks
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SECTION B
QUESTION 6

You gather information from students who live on their own and ask them to fill in a
questionnaire. Below is a summary of your data.

Income of
student Per 1 5000 | 4500 | 3200 8000 | 3700 | 5300 | 8700 | 9200 | 4900 | 6150
month in
rand
Number of
loaves of
bread bought
per month

32 21 21 14 25 18 13 13 20 12

@) Determine the correlation coefficient and comment on the strength of the
relationship between the income of a student and the number of loaves of bread
they buy per month.

©)
(b) Determine the gradient of the line of best fit, round your answer off to five decimal
places.
)
(c) A student has an income of R7 500 per month. Use the line of best fit to determine
the approximate number of loaves the student will buy per month. Comment on
your answer.
(4)
[9]
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QUESTION 7

@ Use the diagram to prove the theorem that states that the angle subtended by a chord
at the centre of a circle is twice the angle subtended at the circle.

R

(6)
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(b) In the diagram below:

e A B, CandD lie on the circle with centre O.
e BO_.1OC.
e AD//OC.

1) If él = 43°, prove that EB is not parallel to AC.

©)
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@) If FB is a tangent to the circle at B and AZ =12°, calculate the size of the
acute angle FBE.

(8)
[17]
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QUESTION 8
In the diagram below:

e O s the centre of the given circle.

e ABCD is acyclic quad.

e AB=BO.

e C =80

e A B, Eand F are points on the circle.

(@  Calculate the size of I52.

(6)

(b) Prove that EO = ED.

(4)
[10]
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QUESTION 9

In the diagram below:

e AB is 16 units in length.

e AB//CD//EF.
e EF =10 units.

\ 10

16/

@ Explain why AGCD///AGBA.
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()

(b) If % = —, determine the length of CD.

w| o

(4)
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(c) Prove that G is the midpoint of ED.

(4)
[10]
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QUESTION 10

In the diagram below:

E (0; 12) is a point on the y-axis and D is a point on the x-axis.
C is a point on line EB and B lies on the x-axis.

ECD = 79, 29°.

The gradient of DC is 0,35.

AY

E (0: 12) $E

D B

Calculate the x coordinate of point B.

[6]
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QUESTION 11

At the end of a marathon there is a semi-circular banner with the word 'Finish' written on
it. It stands perpendicular to the horizontal ground.

In the diagram below:

e B, Cand D are points on the horizontal ground.
e The highest point A on the vertical banner is connected to D by a straight rope AD.

e CBD=BCD=0.
e DC=DB-=k
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@) Show that BC = 2k cosé.

(4)

(b) Prove that AD = k.

(6)
[10]
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QUESTION 12

In the diagram below, circle centre P touches the x-axis.

e BO=20E.
e A(10; NG 1) is on the circle.

e The radius of the circle is \/E units.
e BAE is the tangent at A, with E on the x-axis.

le

@) Determine the equation of the straight line going through A and P.

(4)
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(b) Hence, calculate the coordinates of P.

©)

(©) Determine the size of ABP.

(8)
[15]
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