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INSTRUCTIONS AND INFORMATION
Read the following instructions carefully before answering the questions.
1. This question paper consists of 8 Questions.

2. Answer ALL the questions.

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

4. Clearly show ALL calculations, diagrams and graphs that you have used in
determining your answers.

5: Answers only will NOT necessarily be awarded full marks.

6. An approved scientific calculator (non-programmable and non-graphical) may be
used, unless stated otherwise.

VA If necessary, answers should be rounded off to TWO decimal places, unless stated

otherwise.
‘ 8. Diagrams are NOT necessarily drawn to scale.
9 Information sheet with formulae is included at the end of the question paper.

10.  Write neatly and legibly.
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QUESTION 1

1.1  Solve for x:
L1l x*-121=0
112 x*+3=5x
113 (x-I)(x-5)<12

114 2°+272 =40

1.LL5 10-x* -x+2=0

1.2 Solve simultaneously for x and y:
y-x=2

X +2xy-4=0

NSC

(Correct to TWO decimal places)
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13  Given: f(x)=x(x+a)—b and g(x)=2x"+b—dx,where a#0 and b#0.

If x—a isafactorof f(x) and if x—b is afactorof g(x),

provethat: d-1=4a’
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QUESTION 2

2.1 The 19" term of an arithmetic sequence is 11, while the 31% term is 5.

2.1.1 Determine the first 3 terms of the sequence. (5)
2.1.2 Determine the general term of the sequence. ()]
2:1'3 Calculate the sum of the first 81 terms. 3)

2.2 Given the quadratic pattern: 2 ; 5 ;10 ; 17 ; 26 ; wcoeceeee

2241 Write down the next TWO terms of the pattern. (2)
202 Show that T, =n” +1 is the general term of the quadratic pattern. (4)
223 Determine the term of the pattern that has the value of 290. 3)
224 Between which two consecutive terms of the quadratic pattern
will the first difference be 25 ? (%)
[24]
QUESTION 3

Square A has sides 2cm each. The length of the side of square A is half the length of
the side of square B, and the length of the side of square C is double the length of the
side of square B.

C
B
A
3.1  Determine the length of each diagonal of square A. )
3.2 Calculate the area of square C. )
33  Show that the sum of the areas of the first 10 squares is 1 398 100 3)
3.4 Show that the length of each diagonal of the n' square is 2 2)= 4)
3.5 Determine the square which has a diagonal of 256\/2— cm. 4)

[15]
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4 - respectively. Point E is symmetrical to point D on the graph of g.

3

Determine the coordinates of the turning point T.

Write down the range of g.

Determine the coordinates of C.
Determine the equation of line BC.
Determine the coordinates of E, if E is symmetrical with D.

For what value(s) of x will f(x)>g(x).

For what value(s) of x will x*—3x—10 be positive?

2
0)se

Write down the equations of the asymptotes.

Sketch the graph of f showing intercept with the axes and the
asymptotes.

2 .
If f istranslatedto g ]\nd g(x)=;—_—2+2, discuss the

translation.
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QUESTION 5

The sketch below represents the graph of f(x)=b*+¢ which intersects the y - axisat

(0; 1) and passes through the point 2;9).

5.1

3.2

913

54

£ y
2:9
of
1
/ ?
2 >
Show that the equation of f(x)=3* (3)
Determine the equation of f™'(x). Q)
Sketch the graph of f~'(x). Show all intercepts with the axes. 3)

Given that g(x)=2x-1, calculate the value of P if:

P= Z f(x) _Zlg(x) )
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QUESTION 6
61 Caloulate the derivative of f(x)=3x"~2x from first principles. 5)
6.2 Determine:
. 2x*~11x+15
6.2.1 E_IET (3)
6.2.2 g'(x) if g(x)=x* -2 3)
X
4TI 3
6.2.3 = if y=(x+3)3-x) 3)
624 Dx[SJ; "4] 0)
Jx
63  Determine the equation of the tangent to f(x)=x"-2x+3 at x=-2. 4)
[21]
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QUESTION 8

The ﬁm represents a large stained glass window frame. The upper part of the frame
is a semi-circle. The lower part of the frame is a rectangle with sides of 2x metres and
y metres as shown. The perimeter of the window frame is 30 metres.

30-x(2+7) @

8.1  Show that: y= 3

8.2 Calculate the value of x for which the area of the window frame will be a
maximum.

(Leave answer in terms of 7) 5)

191
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