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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

10.

This question paper consists of 10 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.
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:
111 x2-x-12=0 ©)
112 5x* +2x =9 (correct to TWO decimal places) 4)
113 18-3x-x2>0 (4)
114 6-x+4=x+4 (6)
1.2 Solve for x and y simultaneously:
2y —x=3 and y? +3x—2xy =0 (6)
L3 If x®—y®=(x—y)(x*+xy+Yy?), show that (3—%}(9+%+%) can be
1
expressed as a—2—5\/5 where a,b € Q. @)
[27]
QUESTION 2
Given the quadratic number pattern:  2; 7; 16; ... ... ; 862
2.1 Write down the 4" term of this quadratic number pattern. Q)
2.2 Determine the general term (T, ) for the quadratic number pattern. (4)
2.3 Calculate the number of terms in the number pattern. 3
[8]
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QUESTION 3
3.1  Given the geometric series: 2+ 6+ 18 + 54 + ...

3.1.1 Write down the general term of this series. Q)

3.1.2  Calculate the value of m such that: 22-3" =59048 @

] 4

3.2 The first term of an infinite geometric sequence is 3 and the common ratio of

the sequence is %

3.2.1 Determine the value of the third term of the sequence. Q)

3.2.2 Determine the value of S. 2
3.3 If the powers of 6 is removed from the sequence 1; 2; 3; 4; ... ; 8000,

determine the sum of the remaining terms. 4)

[12]
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4.1  Michael notices the following about the number of black tiles and number of

QUESTION 4

white tiles:

Figure 1: 1 black tile
Figure 2: 2 black tiles
Figure 3: 3 black tiles
Figure 4: 4 black tiles
Figure 5: 5 black tiles
Figure 6: 6 black tiles

_

White tiles:

3xXx1+2
3x2+1
3x3+4+0
3x4-1
3x5—-2
3x6—3

4.1.1 If this pattern continues as above, write down the rule for the number

of white tiles if the figure has 17 black tiles. 2
4.1.2  Write down the n™ term for the number of white tiles around n black

tiles. (2)
4.1.3 How many black and white tiles will Michael have in total up to the

25" pattern? (5)

4.2 Which term of the series 19 + 18% + 17% + . . . is the first negative
term? (5)
[14]
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QUESTION 5

The graphs of f(x)=x*+2x-8 and g(x) = mx+c are sketched below.

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

A and B are the x-intercepts of f
Cisthe y -intercept for f and g
D is the turning point of f

E(-6; p) isapointon f

NW/June 2025

Write down the value of p.

Determine the coordinates of A and B.

Determine the coordinates of D.

Determine the values of m and c.

Determine the equation of the tangent to f at point C.

Write down the range for — f(x).

For which values of x will f(x)—g(x)>0?

For which values of k will x? +2x+k =0 have no real roots?

Copyright reserved
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(2)
[18]

Please turn over



Mathematics/P1 7 NW/June 2025

Grade 12
QUESTION 6
. 6
Given: h(x)=——-1
-2
6.1  Write down the equations of the asymptotes of h. 2
6.2 Determine the coordinates of the x- and vy -intercepts of h(x). (3)

6.3  Sketch the graph of h(x). Clearly show the intercepts with the axes and

asymptotes, if any. (€))
6.4 Determine the values of x for which h(x) <0 for x €[0; ). 2)
[10]
QUESTION 7

The graphs of p(x)=b* and p~*(x) are sketched below.
. K(=3;27) lies on the graph of p and S(27;—3) lies on the graph of p".
o Qs the y -intercept of p and R is the x-intercept of p".

K(-3; 27)
.
Q
(@] R : :
§(27: -3)
7.1 Determine the value of b. (2)
7.2 Determine the equation of p™intheformy =. .. )
7.3 Write down the coordinates of Q and R. (@)
7.4 For which value(s) of x will:
74.1 0<p(x)<1 Q)
7.4.2 log, x <-3
3 1)
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7.5  Tisapointin the first quadrant where TQ is parallel to the x-axisand TS is

parallel to the y -axis. Calculate the area of AQTS. (4)
[12]
QUESTION 8
8.1  Determine f’(x) from first principles if f(x)=3x?-2. (5)

8.2 Determine:

821  f/(x) if f(x):3x4—%x2+5

(2)
g22 W gp VX 1
dx 2 9x® 4)
2 — —
823  f/(x) if f(x)=2X—%=5
X+1 3)
8.3  The tangent to the curve of y =—x* +4x is perpendicular to the line
1
=—X-4.
y 2
Determine the equation of the tangent. @)
[21]
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QUESTION 9
Given: f(x)=-2x>+5x*+4x-3
y
E
f
A\/’?/D F *

B
9.1  Solvefor x if f(x)=0. (4)
9.2  Calculate the coordinates of B and E, the turning points of f. (5)
9.3 For which values of x is the graph concave down? 3)
9.4 For which values of x will x-f’(x)>0? 3)
9.5 For which values of k will 2x®—5x* —4x+3=k have THREE roots. 3)

[18]

QUESTION 10

Given: f(x)= px®+gx®>+rx; p>0;p,q,r R and the turning points of f are
given by P(a; f(a)) and Q(b; f (b)) where a>b.

10.1  Which of points P and Q represent the minimum and maximum turning point? 2

10.2 Is f(x) increasing or decreasing for x>a? (2)
10.3  write down the coordinates of the y - intercept of f'(x). )
104 Write down, giving a reason, the value of f/(x) if x=bh. )

10.5 Write down the coordinates of the x -intercept of y =6px+2q interms
of a and b. 2

[10]
TOTAL: 150
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INFORMATION SHEET: MATHEMATICS

o —bJ_r\/b2 —4ac

2a
A= P(L+ni) A= P(-ni) A=P@1-i)" A=P@1+i)"
T,=a+(n-1d S, :2(2a+(n—1)d)
T =ar™ S _a(r“—l) ;r=1 S :i;—1<r<1

"1 Col-r

f(x+h)— f ()

f'(x)= lim
) h—0 h
X, + X, Yy +Y
d =%, - %)% +(y, -y, m| L2 i e
2 2
_ _ Y= Y1 _
y=mx+c¢ Y-y, =m(X—-x,) m= m=tan @
X2 =%
(x—a)f +(y-b) =r?
In AABC: _a = _b = _C a% =b2 +¢2 —2bc.cos A
sinA sinB sinC
areaAABC = % ab.sinC
sin(a + ) = sin a.cos S + cos a.sin 8 sin(a — ) = sin a..cos 8 — cos a.sin
cos(a + 8) = cos a..cos B —sin a..sin 3 cos(a — B) = cos a.cos S +sin a.sin f
cos’ a —sin’a
c0s2a =41-2sin’a sin 2a = 2sin a.cos a
2cos’ a -1
n 2
X — X
% = Z fx o = i=1( )
n n
n(A)
P(A) = @ P(A or B) =P(A) + P(B) —P(A and B)
X=X y—-VY
g a+sbx b 2x=XHy-)

D (x=X)°
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