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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

10.

1.

12.

13.

14.

This question paper consists of 9 questions. Answer ALL the questions in the spaces provided
for answers.

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.
No pages may be torn from the question paper.

Candidates may not retain a question paper or remove it from the examination room. Question
papers must be returned to the invigilator at the end of the examination session.

Answers must be written in black/blue ink as distinctly as possible. DO NOT write in the
margins. stanmorephysics.com

Indicate the questions that you have answered by drawing a circle around the relevant numbers
on the front cover of the question paper where marks are to be recorded.

Draw a neat line through any work/rough work that must NOT be marked.
In the event that you use the additional space provided:

13.1  Write down the number of the question.

13.2 Leave a line and rule off after your answer.

Write neatly and legibly.
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QUESTION 1

1.1 | Solve for x:

1.1.1

3x2—x=0
(2)
1.1.2 | 2x? + 6x = 6 (Correct to TWO decimal places)
(4)
1.1.3 |—x? —2x < -8
(4)

NI Sl SA EXAM PAPERS
Proudly South African

a0 o GAUTENG PROVINGE
a@ £




|-‘fF"APER~" 19 GR12 0626

1.1.4 {22 — 2% =12

(4)

1.1.5 V4dx — 3 =x

(4)
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1.2 | Solve for x and v siﬁuﬁaneoﬁsly:

42x+1 = 16%:

x2—2xy=-1

GR12 0626
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13 ] Sil‘;lgl_ig-'t:ully, without using a calculator.
441013 _ 22025
52017
(4)
1.4 | Determine the values of p for which the roots of the equation x? = px — 1 are real.
(6)
[34]
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The first three terms of a quzijratic pattern are:

—-12: —-15;-16;...
2:1 Write down the next two terms of the pattern.
(2)
2:2 Determine the nt" term of the pattern and write your answer in the form:
T, =an’+bn+c
(4)
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2.3 Determine, which terms of the pattern are positive.
4)
2.4 | Which TWO consecutive terms in the quadratic number pattern have a first
difference of 1137
(4)
A4 SA EXAM PAPERS =
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QUESTION 3

3.1 Given the arithmetic sequence: 5; 9;13;...; 1001. Determine the number of terms in

the sequence.

(3)
32 | Prove that for any arithmetic scquc;cc_\?iih_ﬁrst term «. and a common difference d,
the sum of the first n terms is given by the formula;
n,

= E[Za + (n—1)d].

(4)
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33 | Evaluate:

19
Z 3Bp - 2)
n=-i

&)
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34

A metal rod of 15, 9375 metres is cut into eight pieces whose lengths form a geometric
sequence. The pieces are then used to support a structure. The pieces are welded vertically,
starting with the longest piece, to support two metal beams as shown in the diagram below.
The length of the longest piece is 128 times the length of the shortest piece.

If the length of the shortest piece, the 8" piece, is x metres:

3.4.1 | Write down the length of the longest piece in terms of x.

(D

3.4.2 | Determine the common ratio of the sequence formed by the pieces of the rod.

3)
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343 Hence, delermine the length of the longest piece of the rod.

4)

[20]
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QUESTION 4

Given: f(x) = (1 )x

3

4.1 | Deternune the inverse of graph f and write your answer in the form y = ---
(2)
4.2 | Sketch the graph of f and f~1. Show intcreept(s) with axes and at least ONE other point
on each graph.
X
< o) B
v
(6)
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4.3 |Determine the values of x for which f~1(x) > —3.

(2)

[10]

QUESTION 5

The graphs of f(x) = —x?>—6x+7, g(x) = %x —4 and h(x) = —2x — 14 are sketched below.

Graph f cuts the x-axis at points Q and T. Graphs g and h meet at point R.
The x-intercepts of graphs g and h are S and Q respectively. P is the turning point of graph f.

3

- - "U

R
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5.1  Show, with necessary calculations, that graphs g and h are perpendicular to each other.
(2)
5.2 | Determine the coordinates of R.
3)
5.3 | Determine the length of QT.
(3)
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w(x) is the equation of the line obtained by shifting graph g perpendicularly along graph h until it

reaches point Q.

X

e w wr wr e e - T

5.4.1 |Determine the y-intercept of graph w.

)
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5.4.2 | If graph w meets the line of symmetry of graph f at point M (not shown in the
sketch), determine PM.

4

[14]
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QUESTION 6

The graphs of f(x) =x? —2x — 15 and g(x) = i + g are sketched below. The asymptotes of

graph g intersect at point H(1; —2). Graph f cuts the x-axis at points A and B, and intersects the
y-axis at point E. Graphs / and g intersect at points B, C and F. The turning point G, of graph f

lies on the vertical asymiptote of graph g.

6.1 | Write down the coordinates of point E.
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6.2

Determine the coordinates of B.

3)
6.3 | Determine the range of graph f.
(2)
. a
6.4 | Consider graph g(x) = prenial
6.4.1 | Write down the values of p and q.
(2)
6.4.2 | Show that a = 8.
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6.4.3 i Hence, determine the equation of the axis of symmetry of g with a negative
gradient.

(2)
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If it is further given that the x values at C and F are x = —2,41 and x = 0,41 respectively,

determine the values of x for which g(x) — f(x) > 0.

3)
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22

6.6

"1f h(x) = —2x + k is a straight line drawn on the same set of axes as f and g, determine the

values of k& for which graphs g and h will NOT intersect.

(&)
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QUESTION 7
7.1 | Determine f'(x) from first principles if f(x) = 4x* — 3x.

(5)

7.2 | Determine:

5 x2—9

*13—x
3)
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%3

d
Given that ¥ = (2x — 3)?, show that d_ic] =4[y.

4)
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QUESTION 8

Given: f(x} =x* —3x* + 4

8.1 | Determine the coordinates of the intercepts of f with the axes.

(5)
8.2 | Calculate the coordinates of the turning points of f.
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N\ () ZZ- Proudly South African 4)

30 oo
SHHD GAUTENG PROVINGE
AVE




['(PAPER)

26

8.3 Draw a neat sketch of f and clearly label all the intercepts with the axes and the turning points.
F'y
= > X
0]
(4)
8.4 | For which values of x will f be concave up?
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Use vour graph in QUESTION 8.3 to determine the values of p for which
f(x) = x® — 3x? + 4 + p will have one distinct root.

(2)

[17]
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QUESTION 9

A school fundraising committee is planning a matric dance for the Grade 12 learners. The weekly profit P,
in rand, depends on the number of teachers involved in the fundraising activities. The relationship between
profit and the number of teachers is given by the formula:

P(x) = —2x? + 160x + 19 600, where x is the number of teachers.

9.1 Determine the profit when 5 teachers are involved in the fundraising.
(2)
9.2 [ Calculate the number of teachers that would need to be involved in the fundraising
activities to achieve a maximum profit. Show ALL your working.
(4)
9.3 Determine the maximum profit that the committee can make.
(2)

8]
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B —b +Vb?% — 4ac
= 2a
A=P(l+1)"

: . _n(n+1)
Zh‘ 2
=1
T =

#[(1+1)" ~ 1]
i

v
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INFORMATION SHEET: MATHEMATICS

A=P(1+in)

A=P(1-i)"

T,=a+n-1)d

__a(1-r),

1= 1
1-r

_x[1-(1+1D)™

1

d= \/(xz —x1)% + (y2 — ¥1)?

y—y1 =m(x —x;)

(x—a)2+(y—b): =7’

Area of AABC = %ab. sinC

sin(ot+ B )=sin o .cos B +cos o .sinf3

cos (at+p)=cos a .cos B—sina. .sinf3

cos?a — sin*a

cos2 =14 2cos’a—1
1 — 2sin’a
. EE
==
n

n(A)
P(A) =

n((S)
§y=a+bx

{ -.9:’5' GAUTENG PROVINGE
BVEY

M (x1+x2 ;y1+‘yz)

2 2
Yo — W
Il — =
Xy —Xq
b c
In AABC:

sinA sinB  sinC

cos2a =2 sin « .cosa

2 _ X =%
n

o

f(x + h) — f(x)
h

fi(x) = ll]i}g

y=mx +c

m = tanB

a% = b?% + ¢% — 2bc. cosA

sin (o.—P)=sin o. .cos p—cos o .sinf3

cos (o.—P)=cos a .cos B+sin a .sinP

P(A or B) = P(A) + P(B) — P(A and B)

b_E@—ﬂ@—ﬁ
T Y (x—%)?
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