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INSTRUCTIONS AND INFORMATION

Read the following instructions carcfully before answering the questions.

1.

2

This question paper consists of 11 questions.
Answer ALL the questions.

Mumber the answers correctly according to the numbering syslem used in this
question paper.

Clearly show ALL calculations, diagrams, graphs, ete, thal you have used in
delermining your BanSwers.

Answers only will NOT necessarily be awarded full marks.

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

IT necessary, round of answers 1o TWO decimal places, unless stated otherwise,
DHagrams are NOT necessarily drawn (o scale.
An information sheet with formulae is included at the end of the question paper.

Write neatly and legibly.
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QUESTION 1
1.1 Solve for x
1.1.1 x—bhx=10
112 ¥ +10x+8=0 (comect to TWQ decimal places)
g (1-xfx+2)<0
1.1.4 Jr+18=x-2
1.2 Solve simultaneously for x and »-
x+¥y=3 amd EIE+4.J|.‘_L-'—_'|.'=15
1.3 If n is the largest integer for which n™™ < 5", determine the value of .
QUESTION 2
2.1 7:x ¥y -11 ;... 1san arithmetic sequence. Determine the values of x and .
22 Given the quadratic number pattern: -3 ; 6 § 27 3 60 ; ..
221 Determine the general term of the patiern in the form T, =an’+bn+¢.
2.2.2 Calculate the value of the 50" term of the PATLErT.
223 Show that the sum of the first » first-differences of this pattern can be
given by 8 =6nr" +3n.
224 How many consecutive first-differences were added to the first term of

Copyright reserved

the guadratic number pattern to obtain a term in the quadratic number
pattern that has a value of 21 0607
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DUESTION 3
3.1 Prove that 24.31" is a convergent geometric series. Show ALL vour calculations.
wul

3.2 I id.j:'*
bap

QUESTION 4

4.1 Given: fifx

4.1.1

4.1.2
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2 ;
= 3’ determine the value of p.

J=

x-1

Write down the equations of the asymptotes of A.

3
-+

2

Determine the equation of the axis of symmetry of A that has a negative

gradient.

Sketch the graph of h, showing the asymptotes and the intercepts with

the axes.
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42 The graphs of _.r’[_x]l = él[x + 5}! -8 and E;{x:l = ;E x -I-g are sketched below,

s A isthe turning point of f.
#  The axis of symmetry of [ intersects the x-axis at E and the line g at Dim ; n).
s ( igthe yanterceptof f and g

I & _—Jc
: ] _‘Dim o m) :
#E E /o ¥
%
=

4.2.1 Write down the coordinates of A, (2)
422 Write down the range of [ (1)
423 Calculate the values of m and n, (3)
424 Caleulate the area of OCDE. (3)
425 Determine the equation of g7, the inverse of g, in the form y=... (2)
4.2.6 If Alx)=g'(x)+k isatangent to f determine the coordinates of the

point of contact between & and [ i4)

[23]
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QUESTION 5

The graphof f(x]=3"" issketched below. A is the y-intercept of £

B is the point of intersection of f and the line 3 = 9.

| Write down the coordinates of A,

57 Determine the coordinates of B.
5.3 Write down the doman of .

i 27
54 Describe the translation from (o kx)=—

X"

5.5 Determine the values of x for which fix) < 1.
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QUESTION 6

a1 On 31 January 2020, Tshepo made the Girst of his monthly deposits of B1 000 into a
savings account. He continues to make monthly deposits of R1 000 at the end of each
month up until 31 January 2032, The interest rate was fixed at 7,5% p.a.. compounded
maonthly.

f.1.1 What will the investment be worth immediately after the last deposit?
6.1.2 If he makes no further payments but leaves the money i the account, how
much money will be in the account on 31 January 20337

6.2 Jim bought a new car for R250 0. The value of the car depreciated at a rate of
22% p.a. annually according to the reducing-balance method. After how many years
will its book value be R92 537 647

0.3 Mpho is granted a loan under the following conditions:
= The interest rate is 11,3% p.a, compounded monthly.

# The period of the loan is & years.

# The monthly repayment on the loan is R1 304.

# Her first repayment is made one month afier the loan is granted.

3.1 Calculate the value of the loan.

5,32 How much interest will Mpho pay in total over the first 5 years?

QUESTION 7

7.1 Determine [ ‘(x) from frst principles if f(x)=2x -1.

T2 Dretermine:

LN e
i | —Wx +x
RS
. am 4y’ -9 3
122 x) if fix)= -=
1 { } fl ] dx+6 2

congh e O R m v
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QUESTION B

The graph of 3{;}:;;1*1 +hx* +cx, a cubic function having a w-intercept of @, 15 drawn
below, The x-coordinates of the turning points of g are -1 and 2.

T
:
~] | 3
\i/ ﬂ E
|
8.1 For which values of x will g increase? (2)
8.2 Write down the x-coordinate of the point of inflection of g (L)
K3 For which values of x will # be concave down? ()
8.4 If g'|x})=-6x" +6x+12, determine the equation of g ()
B.S Determine the equation of the tangent to g that has the maximum gradient. Write

your answer in the form y=mx+¢. {5)

[15]

Corig e 0 e o
WAESTERARM CAEE



Mathematics/Pl 4
SCMNSC

QUESTION 9

A closed rectangular box has to be constructed as follows:

. Dimensions: length (1), width (w) and height (4).

. The length () of the base has to be 3 times its width (w).

- The volume hasto be § m*.

The material for the top and the bottom parts costs R15 per square metre and the material for
the sides costs R6 per square metre,

2.1 Show that the cost to construct the box can be caleulated by:  Cost =90w” +48wh
5.2 Determine the width of the box such that the cost to build the box is a minimum.
QUESTION 10

In & certain country, 10-digit telephone numbers with the following format were introduced:

Format Area Code Exchange Code Number
Number of digits 3 digits 3 digits 4 digits
Example 901 344 1230

Drigits may be repeated.
10.1 How many possible 10-digit telephone mumbers could be formed?
10.2 Certain restrictions were placed on the groups of digits:
. Area code: must be 3 digits and the first digit can NOT be 0 or 1
. Exchange code: must be 3 digits and the first and second digits can NOT

be 0 or 1
. Number: must be 4 digits and the first digit MUST bea 0 or |

10.2.1 How many valid 10-digit telephone numbers could be formed by applying
the given restrictions?
1022 Determine the probability that any randomly chosen 10-digit telephone

number would be a valid phone number.

Copyrighi reserved 000
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QUESTION 11

Harry shoots arrows at a target board. He has a 50% chance of hitting the bull's eye on each
shol,

11.1 Calculate the probability that Harry will hit the bull's eve in his first shot and his

second shot. {2}
112 Calculate the probability that Harry will hit the bull’s eye at least twice in his first
three shots. (3)

11.3 Glenda also has a 50% chance of hitting the bull's eye on each shot. Harry and
Cilenda will take turns to shoot an arrow and the first person to hit the bull's eye will

be the winner. Calculate the probability that the person who shoots first will be the
wirmer of the challenge. (3)

18]
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INFORMATION SHEET
~hth? —dac
k=
2a
A= P(1+ni) A = P(1=ni) A=Pl-0)" A=Pl+0)"
T. =a+(n-1% 5, =—[2a+(n-1)d]
T =g Iq=ﬂ{rl_._1_}.’rrl 3= 2 P —ler=l
a ¥ P — !_r
F_x|f]+é}"-1i P:._‘L'|1—{|+:'j |
i I
_,r"{_-:]:]imﬂx-l_m_ﬂﬂ
Bl F]
7 1 4y Mtk
d=‘ull[xr_x|}_+{}'e -nF M[ 5 F g )
y=mx+e y—y, =mlx—x) N=H i = tand
2 I

(x—a) +(y-B) =+’

In AABC: a __b 22

sind snB sine

a'=bh 4+t —Jbecos A

area AABC = lz.:rh_si.nﬂ'

sin{ex + /T) = sin @ cos J + cosa sin
cos(a + f) = cos e cos f —sina sin §
3 (-
cos’ o —=sin’ o
costa=<1-2sin’ a

2eos =1

son
n
=_.r:|[.-‘ft}

W=

y=a+bx

Copyright reserved

sinfer — /) = sin @ cos f§ - cosar sin §

cos(a — ) = cos e cos # + sin @ sin §

sinZ2a = 2sin o cosa

3 (x, %)

It

PiA or B) = P{A)+ P(B)—P{A and B)

b= ff:{x‘f Ky - 7)
S -5y
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