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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

This question paper consists of 13 questions.
Answer ALL the questions.

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

Clearly show ALL calculations, diagrams, graphs, etc. 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.

If necessary, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.

Write neatly and legibly.
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QUESTION 1
1.1 Solve for x if:
1.1.1 G-4x0)(x+2)=0
1.1.2 x(Bx+2)=9 (Round off your answer correct to 2 decimal places)
113 x+5+4x-2=32
.14 (x=-501-2x)=>0
1.2 Solve for x and y simultaneously if:
3x=y+4 and y’—xy=9x+7
1.3 If m and n are rational numbers such that \/Z + \/_ = \/ 5+ \/ﬁ , calculate a possible value
for m*+n’.
QUESTION 2
2.1 The sequence: 2 ;8;16;26; ... is a quadratic sequence.
2.1.1  Write down the next term.
2.1.2  Determine the expression for the n” term of the sequence
2.1.3  What is the value of the first term of the sequence that is greater than 268?
67
22 Calculate: ) (-3k+8)
k=-2
QUESTION 3
3.1 . . . 8
The first two terms of a geometric series are 8 and E .
3.1.1  Why the series is convergent?
3.1.2  Determine the sum to infinity of the series without using a calculator. Leave your
answer in simplified surd form.
32 The sum of n terms of a sequence is given by S, =n(n—-2).
3.2.1 Determine the sum of the first 20 terms.
3.2.2  Hence calculate the 21* term of the sequence.
3.3 The first term of an arithmetic sequence is 3. The 3", 6, and 10% terms of the arithmetic

sequence form the geometric sequence. Determine the common difference of the

arithmetic sequence.
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QUESTION 4

The graph of f(x)=x"—-2x-3 and g(x)=mx+c are drawn below. D and E are the x-intercepts
and P is the y-intercept of f. The turning point of fis T(1;—4). The graph of f and g intersect at P
and E.

y;.
f
N\ [
D 0 E x:
P
T

4.1 Calculate the length of DE. 3)
4.2 Determine the equation of g. )
4.3 Write down the values of x for which f(x).g'(x)>0. )
4.4 Determine the value of x for which vertical distance between £ and g is maximum, if

h(x)=—f(x) for xe[-2;3] 4)
4.5 Given: k(x)= g(x)—n.Determine n if k is a tangent to f. ®))

[16]

QUESTION 5

Given : g(x)= %+1

5.1 Write down the equation of the asymptote of g. 2
5.2 Draw a graph of g, indicating any intercepts with the axes and asymptotes. @)
53 Determine the equation of the axis of symmetry of g which has a negative gradient. 2
5.4 The x-intercept of g is reflected about the line in 5.3. Write down the coordinates of A, the
image of the x-intercept, after reflection. )
[10]
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QUESTION 6

Sketched below is the graph of f(x)=k",k >0. The point (2;%) lies on f.

P N

y

\\\\““‘““——h————->

v

6.1 Determine the value of k

6.2 Write down the range of f

6.3 Explain the transformation of f to f .

6.4 Determine the equation of f~' in the form y =...
6.5  Provethat [f(0)] ~[f(-0] = fQ2x)— f(-2x).
QUESTION 7

Kelvin wants to purchase a house that costs R1,2 million. He is required to pay a 30 % deposit and

he will borrow the balance from a bank. Kelvin agrees to pay back the money he will borrow over

a period of 20 years.

7.1 Calculate the money that Kelvin must borrow from the bank.

7.2 Calculate the monthly instalment Kelvin will pay if interest is charged at 15% per annum,
compounded monthly. His repayments start 1 month after his loan is granted.

7.3 Kelvin can afford to repay R12 000 per month. How long will it take to repay the loan
amount if he chooses to pay R12 000 as a repayment every month?

7.4 Calculate Kelvin’s final payment, if he chooses to pay R12 000 as a repayment every

month.
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QUESTION 8
8.1 From first principles, determine the derivative of f(x)=-3x"+1 %)
82 Determine 4 if :
dx
2. 3
821 4 o p 3)
x
8.2.2 y+_x:2_x2 +1 (2)

8.3  Given: f(x)=x"—4x—6, determine the equation of the tangent to f which is perpendicular (5)

to the line g(x) = %x+5

[15]
QUESTION 9
The graph of h(x)=x’—3x+2 is drawn below.
e A and B are the turning points of 4.
e (C and D are the intercepts of & with the axes.
o1
A
C h
D O B P
9.1 Determine the coordinates of A and B. ®))
9.2 Determine the coordinates of D 3)
9.3  Calculate the average gradient of h between A and B. 2
9.4  Determine the value(s) of x for which
9.4.1 h changes its concavity? 3)
942 K(x)>0? 2)
[15]
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QUESTION 10
The diagram below, shows a drawing of two adjacent fields that need to be fenced by a certain
farmer.

e Field A is a square of width x.

e Field B is rectangular in shape of width y.

e Areaof Field A + Area of Field B = 1000 units>.

e NRis the only fence that is shared by both Field A and Field B.

M X N y P
£y »
Field A Field B
= -
S R Q
10.1 Express y in terms of x. 2)
102 Show that that the length of the fence needed is given by P =3x+ 2000 . @)
X
10.3  Calculate the value of x such that the length of the fence required is a minimum. A3
(71
QUESTION 11
The probabilities of two events, A and B, are shown in the diagram. A and B are independent events.
A B
11.1 Show that the value of x is 0,12. 3)
11.2 Determine the value of y. 2)
[5]

Copyright reserved Please turn over



QUESTION 12

Mphaso and Akshti are given one attempt at shooting a target in a game of archery.

If the probability that Mphaso will hit the target is %, and the probability that Akshti will hit the

target is % , calculate the probability that the target will be missed by only one of them.

[5]
QUESTION 13

Consider the word WINTER

13.1 How many 6 letter words can be made by using by using the letters of this word if the (1)
letters may not be repeated?

13.2 How many 6 letter words can be made if the word must start with a T and ends with a (2)
vowel, if the letters may not be repeated?

13.3 Calculate the probability that the word does not start with a T and ending with a vowel. 2)
[3]

MARKS: 150

THE END
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9

INFORMATION SHEET
x_—bi\/b2—4ac
2a
A = P(1+ni) A=P(—ni) A=P1A-D)" A=PA+i)"
n
T =a+(n-1)d Sn=5[2a+(n—l)d]
Tnzar"*l S :a(r"—l); r#1 S, = a o —1<r<l1
" r—1 1—r
sz(1+l:)"_1] P:x[l—(l'+i)—n]
i i
fon o S+ h) — f(x)
J7 (%) = lim P
X +X Vit
dz\/(xz—x1)2+(y2—yl)2 M( ) j
y=mx+c y_ylzm(x_xl) m:u m=tan @
Xy =X
(x—a)2+(y—b)2=r2
In AABC: a _ b __c
simA sinB sinC
a’> =b>+c* —2bc.cos A
area AABC = %ab. sin C
sin( & + ) = sin @ cos f +cosasin f§ sin( @ — ) = sin @ cos f —cosasin B
cos(a + ) =cosacos f—sin asin cos(a — ff) =cosacos f+sin asin
cos’ o —sin’ a
cos2a =41-2sin° « sin 200 = 2sin acosa

2cos’ a—1

x= n ol =1L
n
P(A) = ”((’g)) P(A or B) = P(A) + P(B) — P(A and B)
n
y=a+bx bZZ(x—x)(y—y)

Z:(x—)_c)2
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