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INSTRUCTIONS:
1. This paper consists of 11 questions and 9 pages.
You may detach the Information Sheet at the back of the question paper.
Read the questions carefully.
Answer all questions.

Number your answers clearly and use the same numbering as in the question paper.

A A O o

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

)

Round off your answers to two decimal digits where necessary.

om

8. All necessary working details must be shown. Answers only, without the relevant calculations wil
not be given marks. Equations may not be solved solely with a calculator.

9. Itisin yourinterest to write legibly and present your work neatly.

| used to make
omelettes with
four eggs...

...but the FDA said that
ona in four eggs may
contain saimonelia...
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SECTION A

QUESTION 1 22 MARKS
a) Simplify the expression:
21x8x+2
43Xy 2=2x 4

b} Solve for x:
1. x=-2=(x-2)"?
1
2. log, 5= 3

3. 8% =240

c) Consider the quadratic equation: px?+6x—p=0;p # 0.
1. Soive for x; leaving your answer in simplest surd form.

2. Hence, state for which value(s) of p the equation will have real roots.

duresvurceza.com-+ w

UESTION 2 14 MARK

a) Jeffrey’s Bank offers interest at 8% per annum compounded monthly for the first 3 years and
there after 5,5% interest per annum compounded daily for the following 4 years. What lump
sum should Michael invest now if he
wishes to withdraw R 150 000,00 in 7
years' time? 7

oYh e
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b) The world population is the total
number of living humans on earth.

According to the U.S. Census Bureau
the world population in 2011 was
about 6.9 billion people and it would grow about 76 miliion during the year. That is an increase
of about 1,1%. In 2016 it is estimated at 7.288 billion {7 288 000 000).

Using this information, the world population can be modelled by the formula:
P =6900(1,011)*

where P is in millions and t is the number of years after 2011.

1. Estimate the population in the year 2050 to the nearest million. 3

2. By which year will the population be double what it was in 2011? 4
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QUESTION 3 15 MARKS

a) Ateam of workers is erecting a fence along a main road. They pitch camp at the one end of the
fence and erect 0,75 km of new fencing each day. Every evening they return to the original camp
at the start of the fence.

1. How far will they travel on day 357
2. How far will they travel in total in 35 days? 4

b) The following sequence is known as the triangular numbers: 3 ; 6 ; 10 ; 15.. as they relate
to the number of dots needed to form a triangle of various layers.

1. Derive a formula for the n*" triangle number.

2. If we add two consecutive triangular numbers we obtain a square number.

eg.3+6=9 and 10+15=25.

Using your formula from b) 1., prove that the sum of any two consecutive triangular numbers
will always give a square number.
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QUESTION 4 18 MARKS

Given: f(x) = —%x+ 1for -5<x<4

\w{y)
X

=4

a) Write down the domain of f~1.

b) Sketch the graph of £ ~1(x), clearly indicating the intercepts with the axes and the endpoints.
c) Calculate for which value(s) of x is f(x) = f~1(x).

d) P(x;y) is the point on the graph of f that is closest to the origin. Calculate the distance OP.
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e} Given f(x) = g'(x) where g is also a function defined for —5 < x < 4.

1. Whatis the value of x at the turning point of g(x)?

2. Explain why g has a local maximum. 2
QUESTION 5 8 MARKS
Given h(x) = 16*

a} Calculate, showing ALL calculations: h (%) +2.h71(4) — 4° 5
b) Show algebraically that h (x +3) = 4h(x) 3
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QUESTION 6 12 MARKS

a) Differentiate from first principles: f(x) = —3x. 3

b} Differentiate the following functions expressing your answers with positive exponents where
necessary. Pay careful attention to notation.

2

1. g(x)= (xz + ;1;) 3

2. D [nx3 —x"] 2

c) If h(x) = —5x% — x, determine the equation of the tangent to h(x) at x = 2. 4
SECTION B &
o) o
3] 3
o o
§UESTION 7 10 MARKSD
3}

Kuigi standing on the side of a still dam, picks up a flat stone and
%rows it horizontally across the water. The stone flies 30 meters
fhrough the air then bounces several times across the surface of
-g'ie lake, before finally coming to rest and sink.

)
%:e distance {(d) in meters that the stone travels after each
unce (n) on the water is given by the equation:

o N s

= _ 18"
g dn =18 (z) ERCR
8 a) How far does the stone travel after the 4" bounce? 28
I= I=
= =
8 h) After which bounce does the stone travel less than 30 cm for the first time? 8
c) What is the total distance travelled by the stone before it sinks? 4
QUESTION 8 20 MARKS

a) The graph of a cubic function g(x) has turning points at A(1; p) and B(—2; q). The function g(x)
has the following properties:

gx)<0forx<—-2orx>1
gx)y>0for-2<x<1
g(-2)>0

Draw a neat sketch of g(x) and clearly label points A and B on the sketch. (it is not necessary to
show the x and y intercepts) 4
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b) The figure below shows the graph of a cubic function f(x) = —x® +bx*+cx +d

Find the values of b; ¢ and d. 6
y
A
D
12

N =
0 X =
S
N
3]
=
S
o
n
A(-4;-36) o
S

c) A water tank has two pipes entering it. One is
filling the tank at a variable rate and the other is
draining it at a variable rate, The volume of water
(in litres) in the tank at time ¢ {in hours) with
t € [0; 3] is given by:

V=—t3-2¢t%2 + 15¢.

1. What is the average rate of flow in litres/hour in the first hour? 2
2. Did the volume of water increase or decrease over that time? 1
3. What is the instantaneous rate of flow at 2 hours? 2
4. At what point in the three hour interval was the water tank the fullest? Give your answer to
the nearest minute. 2
5. What is the maximum volume the bucket contained? Give your answer to the nearest litre. 1

6. Draw a rough sketch graph of V showing only the intercepts with the axes and the turning
point(s}. 2
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QUESTION 9 15 MARKS

In this question round your answers to 4 decimal places when necessary.

a) New Zealand and South Africa are the favourite teams to win the Rugby Championship 2016. The
probabilities that these teams will play in the final of the Championship are 0,565 and 0,689
respectively. Assume that the performance of each team is independent of the performance of
the other.

1) What is the probability that both these teams play in
the final? 2

2) What is the probability that South Africa but not New

H "THE RUGBY. | |

Zealand play in the final? 2 E AMPIONS P

b} The probability that it will rain on a given day is 63%. A child has a 12% chance of falling in dry
weather and is three times more likely to fall in wet weather.

-

1) Draw a tree diagram to represent all outcomes of the above information.

2} What is the probability that a child will fall in dry weather?
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¢) The letters of the word VERANDAH are randomly arranged into a new word, also consisting of
8 letters. How many different arrangements are possible if:

1. If letters may be repeated. 2
2. Letters may not be repeated. 2
3. The arrangements must start with an E and end in a V and no repetition of letters are

allowed. 2
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QUESTION 10 9 MARKS

“With people drinking less soda products amid health concerns, the Coca-Cola Company are marketing
smaller cans that contain fewer colories and, they say, induce less guilt. That all comes at a price: those
little cans can cost more than twice as much to produce.”

Candice Choi, US News

The Coca-Cola Company recently reduced the volume of their South African ‘standard’ can to 330 ml. In
order to reduce costs, they are looking to minimise the amount of aluminium required to produce the
new can, with a radius of r cm and a height of h cm. (Note: 1em3 = 1mli)

a) Show that the total surface area of the cylindrical can is given by:

TSA = 2mr? + 2=

b) Calculate the values of r and h, for which the total surface of the can is 2 minimum.
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CQUESTION 11 7 MARK

The sketch below of a parabola f(x) = ax? + bx + ¢ with points A(1; —8) and
B(1+ h; h® — 2h - 8).

Av

A(l;—8) _
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a) Determine the equation of the parabola. 5

b) Given that f(x) = (x — 2)? — 9, write down the values of k if f(x} + k = 0 has two real
roots. 2
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