eduresourceza.com



Downloaded from edu

G0t ?QE?AQATOW
PAST PAPERS
2014 TO 2020

vy O UNG,
ElNST EINS 7?

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE G 0N| INE

GRADE 12

MATUEMATICS PAPER 1

» | gl — | / r
U/ ‘f/ -y =4 "(_/‘r r M«ﬂ




MATHEMATICS
(First Paper)

10611/14

GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

PROOFREAD [_] DATE
SIGNATURE

PROOFREAD [] DATE
SIGNATURE

MATHEMATICS
(First Paper)

TIME: 3 hours

MARKS: 150

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

The question paper consists of 13 questions.

Answer ALL the questions.

Show ALL calculations, diagrams, graphs, etc. that you have used in obtaining your

answer.

Answers only will not necessarily be awarded full marks.

An approved scientific calculator (non-programmable, non-graphic) may be used, unless

stated otherwise.

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

otherwise.

Diagrams are not necessarily drawn to scale.

A formula sheet is attached at the end of the question paper.

Number your answers exactly as the questions are numbered.

It is in your own interest to write neatly and legibly.
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4 MATHEMATICS 3
(First Paper) 10611/14
QUESTION 1
1.1 Calculate the values of x:
+2x=0
3)
1.2 Hence, determine the positive values of x for which
3)
x? > -2x.
1.3 Solve for x:
1.3.1  2x*=3x—7=0 (correct to TWO decimal places). 3)
132 2°427 42" 42" =53 (5)
[14]
QUESTION 2
2.1 Given:
k =+/(x+1)’ -4, where k is a real number.
2.1.1 Solve for x if k=4. (leave the answer in the simplest surd form). (5)
2.1.2 Write down the minimum value of . (1)
2.2 Calculate the values of k, for which the equation
3x? + 2x — k+ 1 = 0 has real roots. 4)
[10]
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4 MATHEMATICS 4
(First Paper) 10611/14
QUESTION 3
Given:
> (101-2p)
p=1
3.1  Write down the first THREE terms of the series. 3)
39 Calculate n for which 2(101 -2p)=0
p (5)
8]
QUESTION 4
4.1 The infinite number sequence below is a combination of two sequences:
1;1;1;5;1;9;1; 13; ...
Determine:
4.1.1 T51, the thirty-first term of the sequence. (1)
4.1.2 S, , the sum of the first thirty two terms of the sequence. 4)
413 the smallest value of the even number n for which 7, > 97. 3)
4.2 A plant is infected with bacteria. The number pattern below represents the
number of bacterial cells in the plant at the end of every hour after infection.
3;10; 19; 30 ...
4.2.1 Determine a general formula for the nth term (7) of this sequence. (4)
422 Calculate the number of bacterial cells in the plant at the end of the
first day (24 hours). (2)
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MATHEMATICS 5
(First Paper) 10611/14
423 After the first day of infection, the plant undergoes treatment, which

reduces the formation of new bacterial cells. The sequence below
represents the number of new bacterial cells formed in the plant at
the end of every day after infection:

670 ;536;428.8; ...
The plant will perish if infected by more than 3 500 bacterial cells.
If the treatment continues indefinitely, prove that the plant will

survive this bacterial infection.

Show all calculations used in your answer. 3)
[17]

QUESTION 5

5.1

5.2

53

Convert an interest rate of 10% per annum, compounded monthly, to an annual
interest rate, compounded semi-annually. 3)

Gavin purchases a house for R1 200 000. He pays a deposit of 10% of the
value of the house. The bank grants him a loan for the outstanding amount, at
an interest rate of 8,4% per annum compounded monthly, payable over a
period of 20 years

5.2.1 Calculate the deposit Gavin pays on the house. (2)
522 Calculate Gavin’s monthly repayments. (4)
523 Calculate the total amount Gavin would have paid for the house at the

end of 20 years 3)

For two years, equipment worth R20 000, depreciates by 20% per annum

according to the reducing-balance method. Each year thereafter, the annual

depreciation is 2% less than that of the previous year. Determine the depreciated

value of the equipment after 4 years. 4)
[16]
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MATHEMATICS
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10611/14

QUESTION 6

The function f(x)= il —1 is given.
X

Determine the range of f.

Draw a neat sketch graph of fin your answer book.
Clearly show all intercepts with the axes as well as all the asymptotes.

Determine the equation(s) of the axis of symmetry of f.
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MATHEMATICS
(First Paper)

10611/14

QUESTION 7

Sketched below are the graphs of f(x)=a(x+ p)’ +gand g(x)=mx+c, where
a, p ,q, m and c are real constants.

E(3;2) is the turning point and (0;—16) is the y-intercept of f.

The graph of f'intersects the x-axis at 4 and B.

C, a point on the y-axis, is symmetrical to 4 about the line y=—x.
The graph of g passes through points C and 4.

ALy
EQ3:2)

7.1

7.2

7.3

7.4

7.5

(0 ;-16)

Show that the equation of f'can be written as f(x) =—2x> +12x—16

Determine the coordinates of points 4, B and C.

Determine the equation of g.

If h(x) = =l , calculate the point of intersection of 4 and f.
X

Write down the turning point of p, if p(x)=-f (g) .
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4 MATHEMATICS 8
(First Paper) 10611/14

QUESTION 8

The graphs of f(x)=a", a>0 and g(x)= f'(x), where g is the inverse of f,
are sketched below: The point (—1;2)lies on f. M is the point of intersection of fand g.

Ay

8.1 ShOW that a :% .

(D
8.2 Determine the equation of g in the form g(x) = ..... Q)
83 Write down the equation of the line which divides f and g symmetrically. (1)
8.4 If M is the point of intersection of fand the line y = x, show that

3)

xlog%—log x=0.
[7]
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QUESTION 9

9.1  Given f(x)=1-3x".

9.1.1
9.1.2

9.2 Evaluate:

9.2.1

922

QUESTION 10

MATHEMATICS 9
(First Paper) 10611/14
Differentiate f* from first principles ®))]
Determine the equation of the tangent of f at x =-2. 3)
1 A
Dx{(l—xz](l—bc ZH
4)
3
D ip ]
dp p+1 3)
[15]

The displacement, (s) (distance from a fixed point), of a car moving towards a fixed point after ¢
seconds, is given by

s= P —-92+24r+ 8.

10.1 Determine an expression for the velocity (v) of the car.
(rate of change of distance with respect to time)

10.2  Calculate the time ¢ for which the car was reversing.
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4 MATHEMATICS 10
(First Paper) 10611/14
QUESTION 11
;d) |7
f
(b;0) ,
j(a;O) 0 (550) x
Determine
11.1.1 the values of @ and b. 4)
11.1.2 the values of ¢ and d, where (c; d) is a turning point of f. (4)
11.1.3 the values of x for which f'(x) <0 and f(x) > 0. (2)
11.2 The turning points of a cubic graph y = g(x) are (-1;6) and (5;4).
In your answer book, draw a sketch graph of y' ( the derivative function of
y = g(x)). Label only the x-intercepts clearly. 3)
[13]

Downloaded from eduresourceza.com

P.T.O.



4 MATHEMATICS
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(First Paper) 10611/14
QUESTION 12
In the diagram below, P(x;y) is a point on line segment PS with equation x+2y =18,
where 0<x<18. Q is a point on the x-axis such that APOQ forms a right-angled
triangle. PQ 1 OS
y A
R
Plx;y)
0 0 S x
12.1  Write the y-coordinate of point P in terms of x. (1)
12.2 Calculate the coordinates of P so that the area of AOPQ is at its maximum. (5)
[6]
QUESTION 13
13.1  Tebo writes an Art and a Music examination. He has 40% chance of passing
the Music examination, 60% chance of passing the Art examination and
30% chance of passing both the Music and Art examination.
Calculate the probability that Tebo will pass the Music or Art examination. 3)
13.2 A survey was conducted asking 60 people with which hand they write and
what colour hair they have. The results are summarized in the table below.
HAND USED TO WRITE
WITH
Right Left Total
Light a b 20
Dark c d 40
Total 48 12 60
The survey concluded that the ‘hand used for writing’ and ‘hair colour’ are
independent events.
Calculate the values of a, b, a ®))]
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13.3

13.3.1

13.3.2

13.3.3

MATHEMATICS 12
(First Paper) 10611/14
The digits from 1 to 9 are used to make 5-digit codes.
Determine the number of 5-digit codes possible, if the digits are
arranged in any order without repetition. (2)
Determine the number of 5-digit codes possible, if the code formed
has to be an even number and the digits may not be repeated 3)
Determine the number of 5-digit codes possible, if the code formed
only uses even digits and repetition of digits is allowed. (2)
[15]
TOTAL: 150
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MATHEMATICS

. 13
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INFORMATION SHEET
x#“bi\sz—élac
- 2a
A=P(+ni)  A=P(-ni) A=P(-i) A=P+i)
T =a+(n-1d S,,=%[20+(n—1)d]
T =ar ) _ar"—l 3 r=l Sm=—a——;—l<r<]
" o=l 1-r
F:xl1+i)"—1| pe L= +i)"]
i i
. [t - ()
t = ljm 2= LSS °
S =
2 X +X, Yty
d='\/(x2"x|)2+(J’2_y1) M["l—z—zrl—z_zj
y=mx+c y=y =m{x—x) m=22 2 m=tanf
X278 .

(x-a) +(y-b)y =+7
a b ¢
sind4 sinB sinC

In AABC:

sin(a + ,B] = sin @.cos F + cosa.sin

cos(a + B} = cosa.cos f—sina.sin

cos? @ —sin’ &
cos2¢ =41=2sin’ &

2cos’ @ —1

P

n

f:

(A

n(S)

P(A} =

y=a+bx =

a2 =b2 +c2 —2be.cos A

sin{ex — ) = sinv.cos B — cosa.sin 3

cos(a - [3) = cosa.cos F +sina.sin

sin 2 = 2sina.cos

o9

H

2
o

P'(;fl or B)= P(4) + P(B) - P(4 and B)

po ZE-FNy =)
pACEER

Downloaded from eduresourceza.com

area ABC = %ab.sin C




MATHEMATICS
(First Paper)

10611/14

14

Downloaded from eduresourceza.com




GAUTENG DEPARTMENT OF EDUCATION
FREPARATORY EXAMINATION

2015

MATHEMATICS

FIRST PAPER .

MARKS: 150
THAE: 2 hours

11 Pages and 1 Information sheot

mfg rrm I08; Pape

i I i BEIEEIEIIEEH

1061

Downloaded from eduresourceza.com
LT,



MATHEMATICE
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[

GCAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

MATHEMATICS
(Kirst Paper)

TEME: 3 hours

MARKS: 150

INSTRUCTIONS AND ENF@'E{E-*IATEON

Read the following instructions carefully belore answering the guestions.,
I.  The question paper consisis of 13 guestions.

2. Answer ALL the questions.

3. Show ALL calculations, diagrams, graphs, etc. that you have used in obtaining your
' answer.

4. Answers onty will 1ot necessariiy be awarded full marks.

5. An spproved scientific calculater (non-programmable, non-graphic) may be used, unicss

stated otherwise.

G. Where necessary, answers should be rounded off to TWO decimal places, unless stated

otherwise.
7. Dingrams are not necessarily drawn to scale.
8. A formuia sheet is attached at the end of the quesiion paper.
9. Number your answers exactly as the questions are numbered.

10, Write neatly and legibiy.
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(First Paper) 10611415

MATHEMATICS ' 3

QUESTION 1

1.2

Solve for x. Leave the answer in the simplest surd form where necessary:

LI (2x 15)(x" -2)=0

selve for x, correct to two decimal places:

Solve tor x and y simultaneousty:

. y+a ]
y=-2x 47 and Lo

Petermine the values of p, for which the equation
.

3 =1 p will have real soiutions.

GQUESTION 2

The [irst two termg of an acithmetic series, A, and an infinite geomelric series, B, are the same.

2.1

b,

[
b

Ar =lx+ . and
B: -2 4xd Ll are given.

Write down in ferms of x

210 The third term of the gecmetric series, B,
2.1.2 The third term of the arithmetic series, A.

i the sum of the first three terms in the artthmetic series A is equal to the thicd term of the
peometnic series B, then caleulate the valve of x

If x=-6, doey the geometric series I3 converge?
Show calculations Lo support vour answer.
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MATHEMATICS
(First Paper) 10611/15

QUESTION 3

17

Given: T, =n’ +4n, where ¥, is the general lerm of a series.
Jew]
250 (’/\
4 g |
3.1 Caiculate ZT,;
=1
32 Calcalate 7, (33
33 How many ienms of the sequence must be added to give a sum of 1 4407 (3)

18]
QUESTION 4
A pattern of triangles is formed by increasing the base of the triangle by 2 cm and the perpendicular

height by 1 cm, in each successive triangle.
The first triangle has a base of 2 cm and a height of 2 ez The pattern continues in this manner.

f A 4
!
Zem
2em dem
TRIANGLE 1 1 y
dem j/ \\\
TRIANGLE 2 ,5_
Boem
TRIANGLE S
4.1 Cealeulate the areas of the first four triangles. (2}
4.2 Caicnlate the area of the hundredth triangle in the patters. ()
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MATHEMATICS
{First Paper) 10611415

QUESTION 5

5.1 A0 Dumisand est

biishes a trucking company. The first wruck he buys cosis
R&50 000 and i depreciates at 30% per annwm on a reducing balance method.

Caleulate the depreciated value of the truck after 4 years. (2)
5.1.2 +he price of a new truck appreciates, as a tesult of inflation, at a rate of 15% per

annue,

T arilaie T o a4 e b : e 4

Calculate the valuc of a new truck in 4 years’ time. (2)
513 Dumisani plans to replace the original truck in 4 years’ time.

He plans to use the current truck as a trade-in and pay the remaining amount in

cash.

To save up for the required cash amounit, he sets up a sinking fund, making equal

monthly instalments into a fund carning interest of 9,5% per annum, compounded

monthly.

The first mstalment of the sinking fund is paid at the end of the first month of the

d-year period and the last instalment is made at the end of the 4 years.

Caleulate the ronthly instalment Dumisani pays into the sinking fund. (4)

5.2 5.2.1 Harry buys a property for R1 500 000. After paying & deposit, he takes a ioan for

the remaining amount of R1 275 000, at an interest rate of 9,2% per annom,

compounded monthly over a period of 20 years. The montlily instaloent on the

boan 1x K11 636,02,

Calculate the outstanding balance of the loan after 7 years. (3}
522 Alfter 7 years. due to financial difficulty, Harry misses 5 consecutive payments.

T herealter he continues making monthly payments into the lean account unti the
end of the 20 year period.

Calculate the value of the new wmonthly instalment to settle the loan. (4)
[15]
DUESTION 6
o your ANSWER BOOK, draw a clear sketch graph ol function !k defined by the equation

ax)y=ab’+q,where o <0; b>»1and ¢g<0; a band g are real numibers.
Indicate all intercepts with the axes and asymptoics. (3)
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MATHEMATICS _
{First Paper} T0611/15

QUESTION 7

=

The figure below represents the sketch graphs of f 2nd g, defined by

Flx)y=-20" ~4x+30 and g(x)=2x+10.

A and B are the x-intereepts of f. The graph of g passes throngh A.
C'is the point of intersection of f and g. The graph of ¢ intersects the y-axis at .

o

-
o
i"/g? A o \8 x
/ \

Referring to the skeich above:
7.1 Determine the coordinates of A and B. (4}
7.2 Write the function of f in the form  f(x) = alx— p)’ +¢g and hence write down the

coordinates of the turning point. 5
1.3 Petermine whether (1,12} are the coordinates of C. Show ALT caiculations. (23
7.4 The straight line with equation y = mx 3218 a tangent 1o the graph of £

Calculate the possible values of m. {6}
7.5 Determeine the values of x for which f{x).g(x) > 0. (2}
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MATHEMATICS
{First Paper)

$0611/15 |

QUESTION 2

Given:  f(x)y= ———1
-2

Write down the equation of the horizontal and vertical asymptotes of f.

82 Deterrmne the x- and y-intercepts of f. (4)
8.3 Draw aneat sketch of [ in your ANSWER BOOK. Show ALL asymptotes and mtereepts

with the axes.

84 Calcolate value of kif (k;2) is a peinton f

QUESTION 9
The skeich shows the graph of g(x) =log, x, whete @ is a positive real number.

The graph passes through (—9— -2 ] ,
‘ A

- G Y

]

Cateulate the value of 4.

2.2 Determme the equation of the function A, the reflection of g in the x-axis.

G
T

“r T oy A . 2 g = . - - £ - £ b
0.3 Ulse the graph to determine the values of g(x) for which x < <.
2.4 Write down the domainof g .
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MATHEMATICS <
{First Paper) 10611718

QUESTION 19
181 Given: f(x)=-2x" 1.

10.1.1  Show that the average gradient of the graph of [/ between the points where

x=3andx =31k, (h#0),is 12 2k {4)
112 Use your answer in QUESTION 10.1.1 to calculate f(3) from first principles. (23
10.1.3  Determine the numerical value of the gradient of the graph of f at x=0. (1)

10,2 Differentiate y with respect to x. Leave your answer with positive cxponents.

1021 y=(4-2x) _ 3
1022 y=Jx(x-a)+a (4)

fi4]
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MATHEMATICS
{First Paper) 10611415

QUESTION 13

The sketch greph below represents a cubic function [ with equaiion f(x)=x -4x" +4x+k .
The graph passes through the origin, has a local maxipmm at (;c) and a local minimum at (a; ).

/

1L Explain why & =0 .y

5 S ¥

et

iz

Using this valuc of &, determine the values of

L2 a. (2)

1122 ir. (4
113 'Ihe graph of g with equation g(x) = mx i3 a tangent to fat thic point (0;0).
Calculate the value of # o~ (2

114 Make use of (he graph, or any other way, to determine the value of p for which
¥ —4x" +4x+2 = p will have only one negative solution, (2)
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MATHEMATICS
(First Paper) 10611/15

QUESTION 12

The profit P in rand/day which the owner of a taxi makes when the axi is driven at an average
speed of x km/hour, is given by the formula '

12.1

12.2

QUE

13

13.2

!

Y

, 3 (k)
P=x’|40-=
3

Calculate the average speed at which the owner will suffer @ loss in revenue.

Ll

Calculate the most economical average speed of the taxi and the corresponding daily profit, {5)
te=) I l & o p )

[9]

STION 13

A bag contains 3 purple and 6 white balls. A second bag containg 7 purple and 1 white balls.
A baliis taken randomly from one of the bags.
Calculate the probability of the ball being purple.

Por a sample space S and events A and B, itis given that:

P(fnot Al and B) = P(A” and B) = -

P(A and B) = 1

1
i

POI-{A or Bl =
: 3 3

1321 Represent this information on a Venn diagram. (3

£3.2.2 Calenlate PIA). ’ R )

e of class representatives, consisting of 4 learners, needs to be elected ai the begififing
of the school year. The learners are chosen from Grades 11A, 118, 11C and 11D On
learner from each class is randomly chosen and each learner has an equal chance fo be
chosen.

=

The number of learners in each clags ig:
Grade 17 A — 20 learners:
Grade |IB ~ 13 learners:
Grade F1C -- 12 learners;
Grade 1713 — 10 learners.

Caleulate in how many different ways this team of representatives can be elected. (]
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MATHEMATICS - _ 11
| (First Paper) 10611415

Two friends, Albert and James, take part in a swimming gala, There are in total 10
competitors and ten lancs. Only one swimmer is aliowed in cach lane,

It &l swimn

1ers take pari, calculate the possible arrangements in the starting line-up under
the follewing conditions:

13.4.1 Albert and James are placed next (o each other,

(2)
1342 Albert is placed in the first lane and James is NOT placed next to Albert. {2

[15]

TOTAL: 150
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INFORMATION SHEET: MATHEMATICS

y=mx-ke ¥y =mi(x—x) =

(vl +ly=b) =

e a 1, o I R T
in AABC: — B a® =b% 4% —9be cos A area AABC
sin 4 sin B sin O
o Y . . . f . - . 3
sialee + B = sinat.cos S+ cossin f sin{gr — ) = sina.cos S~ cosersin Jéi
cos{ez 4 f3) = ceser.cos f—sinausin f§ coslar— )= cosar.cos f+sin cesin 3

[cos? ar—sin? o

Ty - —— | .. Ly ‘\’ i e, —
cosdor=+1--2sin’ o Sin 2er = 2810 .08 X
2co8° o -1

(5 y) = (xcos@—ysiné ; yeos &+ asiv &)

no
..... . L, T
N 2
o el gt oedml

2 3
DAY — 0 A, A T AN B s
PlA) = e A of By = P(A) + P(B) - PiA en
als')
Z.x“-')()]('\ -3}

v—cr\i-bx b=
25
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fi=f el A 5 2 S 3 ;
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T o=aw s, _ A : . 5= a . e ey
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MATHEMATICS 2
(First Paper) 10611/16

GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION - 2016

MATHEMATICS
(First Paper)

TIME: 3 hours

MARKS: 150

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

Ls

Z

10.

I11.

This question paper consists of 12 questions.

Answer ALL the questions,

Clearly show ALL calculations, diagrams, graphs, etc. which were used in determining the answers.
Answers only will not necessarily be awarded full marks.

Use an approved scientific calculator (non-programmable and non-graphical), unless stated
otherwise.

Where necessary, answers should be rounded-off to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.

An ANSWER SHEET for answering Question 5.3 and Question 6.5 is located at the end of the
question paper. This page must be submitted together with your ANSWER BOOK.

An INFORMATION SHEET appears on Page 12 of the question paper.

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

Write neatly and legibly.
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MATHEMATICS 3
(First Paper) 10611/16
QUESTION 1
1.1 Solve for x-
LLL 3% 45522 (3)
LL2 ¥ 7 —1=x 5)
LI3 % _gr=10 (Round the answer off 10 ONE decimal place.) (4)
1.1.4 F 439 B (5)
1.2 Simplify without the use of a calculator:
22“15 + 22“]3
4]“{}{‘) (3]
[20]
QUESTION 2
2.1 Calculate the possible valyes of & if the roots of kx? + o + I =0 are non-real. (4)
2.2 Solve for x and yin the following simultaneous equations;
2.l‘v [ == 4_\'
.7(3-1-2";‘:3 (5)
[9]
urceza.com
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MATHEMATICS 4
(First Paper) 10611/16
QUESTION 3
31 Given the sequence:
-8; —2; 8; 22; ...
3.1.1 Write down the next term. (1)
3.1.2  Determine the formula for the general term of the sequence. (4)
3.2 The first term of an arithmetic sequence is 5 and the sixth term is 10 times the third term.
3.2.1 Calculate the constant first difference. (4)
3.2.2 1If d =-3, calculate the sum of the first 20 terms. (3)
33 Calculate:
331 1)
213) -
332 wof1)
212[5) 3)
3.3.3 the value of T if:
=31} - 3o1)
"2 [2] Z [2] (1)
34 Given the arithmetic sequence:
19; lgé; ]?%;
Determine which term in this sequence will be the FIRST to be negative. (6)
[25]
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QUESTION 4
The graph of f(x)= £ 4 ¢ 1s sketched below with asymptotes x =4 and y=2.
X+p
ris; 3] isapointon f and C is the point of intersection of the asymptotes.
jly
2
= 4 k3
v
4.1 Determine the values of a, p and q. (3)
4.2 Give the equation of /i, the reflection of f in the y -axis. (1)
4.3 If the graph of f is symmetrical about the line v =—x + ¢, determine the value of c. (2)
[6]
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QUESTION 5

Given that f(x) =a* with @ >0, and point Q (—2 ; 11—1} lies on the graph of f.

5.1

5.2

3.3

Show that the value of « =§ :

Write down the equation of f ' the inverse graph of f .
Leave your answer in the form y= ...

Sketch the graphs of f and f ' on the axes provided on the ANSWER SHEET.

For which values of x is f(x)<1?

Write down the equation of 4 if /& is a reflection of f about the x-axis.

Write down the equation of a line that f has to be reflected about in order to obtain the

graphof f7'.

Determine the range of the graph of f(x)—1.

Downloaded from eduresourceza.com
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QUESTION o6
The graph of /i is sketched below, with x> 0.

AY
* 0 > x
S (15 -4)
T(x:-9)
h

v
6.1 Determine the equation of /. (3)
6.2 Determine the x -coordinate of point 7' if the equation of /i(x) =—4x". (2)
6.3 Calculate the average gradient of ST if the coordinates of point T are [; : —9} ; (2)
6.4 Determine the equation of h~'(x) in the form y=.. (4)
6.5 Sketch the graph of /i ' on the axes provided on the ANSWER SHEET.

Clearly indicate the axis of symmetry of h and /"' (3)

[14]
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QUESTION 7
il Johan purchased a new car. The bank offered him a loan at an effective interest rate of
16,4% p.a. Determine the nominal interest rate, compounded monthly, that he is
required to pay. 3)
72 A farmer sets up a sinking fund. He plans to accumulate R2,3 million in the fund at the
end of 8 years by making equal quarterly payments into the fund. The interest rate on
money accumulated is 12% p.a. compounded quarterly.
Calculate the quarterly payments into the fund if his first payment is made in 3 months’
time. 4)
7.3 Emily plans to attend the Summer Olympics in Rio de Janeiro. She books an all-
inclusive Olympic Package through a travel agency at the price of R135 000.
She acquires a personal loan to cover the costs at an interest rate of 14,75% p.a.
compounded monthly and wishes to pay back the loan in 18 equal monthly instalments
starting three months after receiving the loan.
7.3.1  Calculate the total amount owing, two months after the loan is granted. (2)
7.3.2  Calculate the monthly instalments on the loan. 4)
[13]
QUESTION 8
8.1 Given f(x)=4-3x?, determine f'(x),using FIRST PRINCIPLES. (5)
8.2 Determine:
8.2.1 D_\_{r" —2x+ —}
¥ (3)
dy 2x—3
8.2.2 — it y=
x &fx (2)
83 Calculate the x-coordinates of the points on the graph of [(x) = x" — 7x" at which the
gradient of the tangent to f is equal to 5. (4)
[14]
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QUESTION 9

A cubic graph f 18 defined by the following properties:

o Pry=Fl=J0r= 0

e f(O)=12

e a>0
9.1 By using the given information above, gketch a basic graph clearly indicating the

intercepts with the axes. (3)
9.2 Show that f(x)= + —5x> —8x+12. (4)
9.3 Calculate the coordinates of the turning points of . (5)
0.4 Determine the values of x for which f'(x)< 0. (1)
9.5 Calculate the value of x for which f is concave up. (3)
[16]
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MATHEMATICS

QUESTION 10

An open rectangular box is made of a very thin sheet of metal. The volume is 128 cm™ and the
base of the box has a width of x ¢m and a length of (4x)em .

4x

Determine an expression for the height of the box in terms of x.

Show that the total surface area of the box can be written as {4_1"3 +

Calculate the height of the box for which the surface area is a minimum.

10
(First Paper) 10611/16
h
X
(2)
320
» cnt . (3)
4)
(91
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MATHEMATICS 11
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QUESTION 11

A survey of 80 participants at the 201 6 Olympic Games was taken. Athletes’ participation was
recorded as follows:

44 participated in swimming;
33 participated in gymnastics;
39 participated in athletics;
23 participated in both swimming and athletics;
19 participated in both gymnastics and athletics;
9 participated in all three events;
69 participated in at least one event and
11 participants remained as reserves for the events (did not participate).

11.1 Let the number of participants in both swimming and gymnastics, but not in athletics, be
represented by x.
Draw a Venn diagram to represent the survey. 4)
11.2 Hence show that x=35. (2)
11.3 What is the probability that a participant chosen at random will participate in at least two
of the three events. (3)
[91
QUESTION 12
Giventheword: EDUCATION
12.1 In how many unique ways can all the letters in the word above be arranged? (1)
12.2 If 5 letters are randomly chosen from the word “EDUCATION", determine how many
unique S-letter arrangements can be formulated? (3)
(4]

TOTAIL: 150
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INFORMATION SHEET

_—bEyb® —dac

2a
A=P(+ni)  A=P(1-ni) A=P(-i)" A=P1+i)"
Yi=n 3i= ”(”; D T =a+(n-1)d S, =§(2a+('n~l)d)
i=l i=l
T =ap™" S :“(r”_]) ; 7l Swzi;—mrc]

n I"‘*] ]7’,.

= iy 1] po A=+

i i
Pl il S 0=

h—0 h

dz\/(xg—-x])2+(.\‘3_):|)2 M(-r]+x2;y];}:2]

y=mx+c y—y, =mlx—x)

2 ¥

(x—a)2 +(y—=b) =r?

s 22 L a?
simA sinB  sinC

sin(a + ) = sina.cos ff + cosa.sin 3
cos(a + B) = cosa.cos B —sina.sin B

cos’ o —sin’ o
cos2a=41-2sin’ &

2cos’ a—1

(x;y)— (xcosf—ysind; ycos @+ xsin )

y=a+bx

sz +02 —2bc.cos A

Y, — ¥
o e m=tané

m=
_Yq - )Cl

sin(a — ) = sina.cos ff — cosa.sin 3

cos(a — ) = cosa.cos B +sina.sin 8

sin 2¢ = 2sin¢.cos o

P(A of B) = P(A) + P(B) — P(A en B)

dx=-%)y-¥
> (x-%)°

b=
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GAUTENG DEPARTMENT OF EDUCATION
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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

11.

This question paper consists of 11 questions.

Answer ALL the questions.

Clearly show ALL calculations, diagrams, graphs, etc. which were used in determining the answers.
Answers only will not necessarily be awarded full marks.

Use an approved scientific calculator (non-programmable and non-graphical), unless stated
otherwise.

Where necessary, answers should be rounded-off to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.

An ANSWER SHEET for Question 4.2 is located on Page 13 of the question paper.

This page must be submitted together with your ANSWER BOOK.

An information sheet is included on Page 12 of the question paper.

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

Write neatly and legibly.
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QUESTION 1
1.1  Solve for x:

1.1.1 x(x-1)=12 3)

1.1.2 2x” +3=8x (Correct to TWO decimal places) 4)

1.1.3 2x+3)3—-x)>4 (5)

L1427 —527" =—144 3)
1.2 Solve for x and y simultaneously:

y+2x—3=0and y=x"+2x+3 (5)

[20]

QUESTION 2
2.1 Ifa+2; 4a; 6a+4 are the first three terms of an arithmetic progression,

determine the value of a. 2)
2.2 Giventhe sequence: 5; 6; 12; 12; 19; 24; 26; 48; ...

2.2.1 Write down the next 2 terms. 2)

2.2.2 Determine the value of the 45™ term. 3)
2.3 The eighth term of an arithmetic pattern is 33 and the eleventh term is 45.

Determine the 15" term. (5)
2.4 Consider the sequence: 6; 6; 2; —6;—18; ...

Determine the #™ term of the sequence. 4)
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2.5 Given:
2.5.1
2.5.2
2.5.3

QUESTION 3

3.1  Joseph opens a savings account for 5 years at an interest rate of 6% per annum,
compounded quarterly. Determine the effective interest rate.

3.2 Aloan is required to purchase equipment for a gym. The owner of the gym can pay R2 000

MATHEMATICS
(First Paper)

10611/17

Calculate the value of 4.
Determine B in terms of n.

For which values of ni1s 4 —B<% ?

per month, starting one month after the loan is granted. The repayments continue for
2 years at 24% p.a. compounded monthly.
Calculate how much money the owner intends to borrow.

3.3 On 1 August 2017, a company purchased a new vehicle which they will replace in exactly

5 years’ time. The company needs R200 000 to cover the replacement cost of this vehicle
and sets up a sinking fund for this purpose.

Calculate the monthly deposits that must be made into the sinking fund at an interest rate of

6,25% p.a. compounded monthly. The first deposit is made 4 months after the original
vehicle was purchased.

Downloaded from eduresourceza.com
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QUESTION 4
Given:  f(x)=4.2""-2
4.1  Determine:
4.1.1 =D (1)
4.1.2 The x-intercept 3)
4.1.3 The y-intercept 2)
4.14 The equation of the asymptote )
4.2 Sketch the graph of f on the ANSWER SHEET provided on Page 13.
Indicate the intercepts with the axes, asymptote and coordinates of any ONE point on the
graph which is not on an axis. 3)
4.3  Write down the equation of graph g, if g represents the graph of f shifted 2 units to the
right. 1)
[11]
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QUESTION 5

5.1  The graphs of f(x)= —(x - 3)2 +4 and h(x) =—x+ 5 are sketched below.
The points (1; 0) and (5; 0) are the x -intercepts of f. The pointJ (2 ; 3) is a point of
intersection of f/ with 4. KML is parallel to the y -axis.

Y
\{M
J
) M0 /1 5 o
h
f

‘L v
5.1.1 Write down the coordinates of the turning point of f'. )
5.1.2 Write down the range of g, the reflection of f in the x-axis. )
5.1.3 Determine the average gradient of the curve of f between x=2 and x=5. )
5.14 If OM = 1 unit, determine the length of KL. 3)
5.1.5 For which values of x is f(x)> h(x) ? )

Downloaded from eduresourceza.com
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5.2  The diagram below shows the graphs of g, # and f (x)z[gj .

.H.‘};I
h
i
4 >
0
g

5.2.1 Write down the equation of g if g(x)= f'(x). )
522 Write down the equation of %, the reflection of f in the y -axis. )

523 Determine, with the aid of the sketch above, the x -value(s) for which :

a)  f()-h(x)=0 (M
b) log,x<0
3 )
[18]

QUESTION 6
. ) 4
Given the equation: f(x)=——+7 ; x#0
X

6.1  Show that the gradient of all tangents to the curve f will ALWAYS be positive. 3)

6.2  Determine the equation of a tangent to the curve f which is perpendicular to the line
y =—4x for values of x<0. (5)

8]
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QUESTION 7
7.1 Given: f(x)=1-4x’
7.1.1 Determine f '(x) from first principles. (5)
7.1.2 Hence, calculate the gradient of the tangent to fat x=2. (2)
7.2 Determine:
721 Dir y=02-x)
dx 3)
1
'(x) if =i +
722 f (x) 1 f(x) X 4x4 (4)
[14]
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QUESTION 8
Given: f(x)=x’ +bx’ +cx+d and g(x)=2x

The graph of f intersects the x-axisat x=—2; x=1 and x=3.
The turning points of f* are at points A and B respectively, where x, > x,.
Line PQ is perpendicular to the x-axis, with point P on f and point Qon g.

AY

x
+
8.1  Show that the equation of f can be given as:
f(x)=x" =2x" =5x+6. 3)
8.2  Calculate the coordinates of points A and B. 4
8.3  Calculate the maximum length of line PQ, for the interval —2 < x <3. (6)
8.4  The graph of f is concave down for x < k. Calculate the value(s) of k. 3)

[16]
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QUESTION 9

A 50m long fence is used to enclose a rectangular garden ABCD, using the wall (AD) as one of its
boundaries. Let AB = x .

/A///////////{/

X
B C
9.1  Express the length of BC in terms of x. (1)
9.2 Hence determine the value of x such that the enclosed area will be maximum. 4)
[5]
QUESTION 10
A packet of sweets has 3 pink, 2 green and 5 blue sweets. Two sweets are removed from the
packet, one at a time, without replacement.
10.1 Draw a tree diagram to determine ALL possible outcomes. Indicate on your diagram the
probability associated with each branch of the tree diagram. &)
10.2 Determine the probability that ...
10.2.1  both sweets are blue. )
10.2.2  agreen and a pink sweet are selected. 3)
[10]

Downloaded from eduresourceza.com
P.T.O.



MATHEMATICS 11
(First Paper) 10611/17

QUESTION 11

11.1

11.2

A school requires a new set of codes to classify library books uniquely. All combinations
in the current system have been exhausted. Vowels (A; E; I; O; U) and the letter Q may
NOT be used. All digits from 0 to 9 can be used. Repetition of letters and numbers is
allowed.

BCD 012 BCDF 0123
CURRENT NEW

How many different combinations are possible if 4 letters and 4 digits are used to generate
new codes? 3)

If P'(4)=0,45 and P(B)=0,35. Calculate P(4 or B) if ...

11.2.1 A and B are mutually exclusive events. 3)
11.2.2 A and B are independent events. 4)
[10]

TOTAL: 150
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INFORMATION SHEET
_—bb? —dac
2a
A= P(1+ ni) A= P(1—ni) A=P(1-i)" A=P(1+i)"
il=n ii:w T, =a+(n-1)d Sn:g(2a+(n—l)d)
i=1 i=l
T =ar"’ S =a(r"—1 ; r#l szi;—1<r<1
! r—1 1-r
F=x|(1+i)"—1| p_ =)™
i i
. x+h)— f(x
f'(x):hmf( )~ S (%)
h—0 h
X, +Xx y +y
d=(r, ~x) 2+, — 3> M| TR T
2 2
y=mx+c Y=y, =m(x—x,) m=22"0 m=tan 0
X2 ™%

(x—a) +(y=b) =7’

maac: —4 b _ ¢
snd snB sinC

sin(a + ) = sin a.cos 3 + cos a.sin f3

cos(a + f3) = cos a.cos 3 —sin a.sin 3
cos’ @ —sin’ «

cos2a =11-2sin’ &

2cos’ a—1

(x;y) > (xcos@—ysinf; ycost + xsin 0)

2.

n

X =

n(4)

n(S)

P(4) =
y=a+bx
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b2 +c2 —2bc.cosA area AABC =%ab.sin C

sin (o — ) = sin a.cos 8 — cos a.sin 3

cos(a —/3)= cos a.cos [ +sin a.sin

sin 2¢ = 2sin a.cosa

P(4 of B) = P(4) + P(B) — P(4 en B)

DN ) )
D (x-%)
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GAUTENG DEPARTMENT OF EDUCATION
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MATHEMATICS
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TIME: 3 hours
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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.  This question paper consists of 13 questions.

2. Answer ALL the questions.

3. Clearly show ALL calculations, diagrams, graphs, etc. which were used in determining the answers.
4. Answers only will not necessarily be awarded full marks.

5. Use an approved scientific calculator (non-programmable and non-graphical).

6.  Where necessary, answers should be rounded-off to TWO decimal places, unless stated otherwise.
7. Diagrams are NOT necessarily drawn to scale.

8.  An information sheet is included on Page 10 of the question paper.

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

10. Write neatly and legibly.
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QUESTION 1
1.1 Solve for x:
LIl x*=x-30=0 ()
1.1.2 3x> —8x =4 (correct to TWO decimal places) 4)
.13 5-x-x=1 )
2
114 ST 40
3 )
LIS 27747427 =2 (5)
1.2 Prove that the equation 6x”> +2px —3x —p =0 has rational roots for all rational values
of p. 4
[25]
QUESTION 2
2.1 Calculate the number of terms in the following arithmetic sequence:
6; 1; —4; -9;..;-239 3)
2.2 The 3™ term of a geometric series is 18 and the 5™ term is 162.
Determine the sum of the first 7 terms, where r < 0. (6)
2.3 The following terms form a quadratic sequence:
3; x; 11; 21; 35; ...
Determine the value of x. 3)
2.4 The first term of a geometric sequence is 9. The ratio of the sum of the first eight terms
to the sum of the first four terms is 97 : 81.
Determine the first THREE terms of the sequence, if all terms are positive. (6)
2.5 Consider the infinite geometric series:
2(p=5)+2(p-5>+2(p-5)"+...
2.5.1 For which value(s) of p is the series convergent? 3)
1
252 If p=4—, calculate S,.
2 3)
[24]
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QUESTION 3
3.1 Lungile bought a car for R134 000. It depreciates on a reducing balance method at a rate
of 6,8% per annum.
After how many years will its value be R100 000? 4
3.2 A bank granted Clive a loan of R150 000 at an interest rate of 15,25% per annum,
compounded monthly. Clive will repay the loan in 24 equal monthly payments.
Payments will start 3 months after the loan was granted.
3.2.1 Calculate his monthly payment. &)
322 Calculate the balance outstanding immediately after Clive makes his 18"
payment. 4)
[13]
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MATHEMATICS

QUESTION 4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

5
(Paper 1) 10611/18
The graphs of f(x) = 2"— 8 and g(x) = ax’+ bx + ¢ ae sketched below.
Point Q (0 ; 4,5) and point D ae the y — intercepts of graphs g and f* espectively.
The graphs intersect at point P, which is the turning point of graph g and the common
x — intercept of f and g.
Ay
Q(0: 4,5)
< 0/ >
/fl
/
d
- -V"/-y- D
— y
\ 4
Write down the equation of the asymptote of graph f. (1)
Determine the coordinates of point P and point D. “)
Determine the equation of 4 if h(x)= f(2x)+8. )
Determine the equation of /' in the form y=... (2)
Write down the range of A~'. (D
Determine the equation of g. 3)
3 5
Calculate: Y g(k)— Y g(k) (3)
k=0 k=4
Describe the transformation that should be applied to graph g so that the new graph
obtained will have non-real roots? )
[17]
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QUESTION 5

The graphs of f(x)= —%xz +2x+6and g(x) =x+2 are sketched below. The graphs intersect at
(-2; 0) and (4; 6).

i ,/,
: g/
7 /\ /
6 (4;6)
/

3
f]
/1
7 6 5 4 3 -10123453\?

/|
“

Use the graphs to determine the values of x for which:

o b N b b A b A
M

4

5.1 f(x)=g(x) (2)
5.2 S 0 (2)
g(x)
53 f'(x) - g(x)=0 (2)
[6]
QUESTION 6

Given: f(x)= %xz

6.1 Write down the equation of g if g is the reflection of f about the y -axis. 1)
6.2 Write down the equation of 4 if f is translated TWO units down to obtain A. (D
6.3 Write down the range of 4. (D)

[3]
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QUESTION 7

The graphs of f(x)= % —3 and g, an axis of symmetry of f, are sketched below. The
x —

vertical asymptote cuts the x-axis at C.

o
/

A

'\'1"

7.1 Write down the equation of the vertical asymptote of f . 1

7.2 Describe how the graph of 4(x) = 3 was transformed to obtain f . 2)
X

7.3 Write down the domain of f(x —1). (1)

7.4 Determine the equation of the line, parallel to g (an axis of symmetry of /') passing
through point C. 3)
[7]

QUESTION 8
Given: f(x)=1-3x"
8.1 Determine f'(x) from FIRST principles. 6))

8.2 Hence, calculate the gradient of a tangentto f at x=2. 2)
[7]
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QUESTION 9

Determine the following:

9.1 %[(t—Z)(t +3)]

P4
9.2 Dx[sx }
X

QUESTION 10
The gradient of a tangent to the curve f(x)=ax’ + bx*at point C (1 ; 7)is 17.
10.1 Calculate the values of @ and b.

10.2  [Ifitis given that @ =3 and b =4, determine the coordinate of one other point
on the curve where the gradient of the curve is also equal to 17.

10.3 Sketch the graph of f(x)=3x" + 4x>, indicating all intercepts with the axes as well as
the turning points.

10.4  Calculate the values of x for which f(x)=23x" + 4x” is concave up.

QUESTION 11

The path travelled by a meteor can be tracked using the formula:
s(t) = 6000 — 600 — 0,27 +2x107°¢°, where s(¢) is the distance (in meters) that the meteor is
from the earth, ¢ seconds after being detected.

11.1 Determine the velocity at which the meteor approaches the earth when FIRST detected.

11.2 Show that the meteor will collide with the earth at # =10s.

11.3 Determine the acceleration (rate of change of velocity) of the meteor at ¢ =5s.

Downloaded from eduresourceza.com
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MATHEMATICS 9
(Paper 1) 10611/18
QUESTION 12
Events A, B and C occur as follows where A and B are independent events.
e P(A)=0,38
e P(B)=042
e P(ANnB)=0,1596
e P(C)=0,28
e There are 456 people in event A.
12.1 Are A and B mutually exclusive events? Motivate your answer. 2)
12.2 By using an appropriate formula, show that the value of P(AUB)=0,64. (2)
12.3 Calculate the number of people in the sample space. 2)
124 Determine n(C'"). (2)
[8]
QUESTION 13
13.1 The letters in the word JOHAN are arranged in any order WITHOUT repetition.
What is the probability that the word JOHAN will start with the letter J and end with
the letter A? €)
13.2 The Lauwrens family takes family photos. The photographer arranges three married
couples, seven children and two grandparents as follows:
The couples stand husband and wife together at the back, the grandparents in the middle
and the children in the other positions as shown in the diagram below.
M Married Couples
G Grandparents
C Children
How many different ways can the Lauwrens family be arranged for the photo? 4

TOTAL: 150

Downloaded from eduresourceza.com
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MATHEMATICS

10
(Paper 1) 10611/18
INFORMATION SHEET
_=bx\b® —dac
2a
A= P(1+ ni) A = P(1—ni) A=P(1-0)" A=P(1+i)"
Yi=n Zw@ T, =a+(n-1)d S, :§(2a+(n—l)d)
i=1 i=l
T =ar"" S :a(r”—l) R rzl S 4 s —l<r<l
! r—1 1-r
F=x|(1+i)"—1| p_ A=)
i i
fv(x): lim f(x+h)—f(x)
h—0 h
Xp+Xy Y4y
d =\, =x)? + (v, =) M(l = 2)
2 2
y=mx+c y=y, =m(x—x,) m:u m=tan@
X2 ™%

(x—a) +(y-b) =+

In AABC: a _ b S a2

sind sinB sinC

sin(a + ﬂ) =sina.cos [+ cosa.sin 3

cos(a + ﬂ) =cosa.cos f—sina.sin
cos’ o —sin’

cos2a =4{1-2sin’* «

2cos’a—1

(x;y) > (xcos@—ysinf ; ycos + xsin )

Downloaded from

:b2 +02 —2bc.cos A

sin(a - ﬂ) = sina.cos f —cosa.sin [

cos(a - ﬁ) =cosa.cos J+sina.sin S

sin2a = 2sina.cosa

n

$ (-7

2 j=
O.=tl

n

P(4 or B) = P(4) + P(B) — P(A and B)

y_ 2= —7)
D> (x-x)°
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MATHEMATICS 2
(Paper 1) 10611/19

GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

MATHEMATICS
(Paper 1)

TIME: 3 hours

MARKS: 150

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 13 questions.

2. Answer ALL the questions.

3. Clearly show ALL calculations, diagrams, graphs, etc. which were used in determining the answers.

4.  Answers only will not necessarily be awarded full marks.

5. Use an approved scientific calculator (non-programmable and non-graphical), unless stated
otherwise.

6. Where necessary, answers should be rounded-off to TWO decimal places, unless stated otherwise.

7.  Diagrams are NOT necessarily drawn to scale.
8  An information sheet is included on Page 13 of the question paper.

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

10. Write neatly and legibly.
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MATHEMATICS 3

(Paper 1) 10611/19
QUESTION 1
1.1 Solve for x:
1.1.1 2x* +3=8x (correct to TWO decimal places) (4)
1.1.2 4x-2x(x-3)<0 (4)
.13 27—52" —_144 )

12 If f(2)=0 and £(-6)=0, determine an equation for f(x) in the form
f(x)=x*+bx+c. (2)

1.3 Solve for x and y simultaneously:

2x+y=17 and xy=8 (6)

14 Given: 2mx* =3x—8 where m = 0.

Determine the value(s) of m for which the roots of the equation are non-real. (4)
[24]
QUESTION 2
s ; 1 11 .
Given the quadratic sequence: —E 203 ¢ ? ;10 ;...
. . 1
2.1 Show that the nth term of this sequence can be writtenas 7, = E(n"- +2n-4). (4)
22 Determine the value of 7, -T,,. )
23 The first differences of the given sequence above forms another number sequence.
2.3.1 Is the sequence of the first differences arithmetic or geometric?
Give a reason for your answer. 2)
; ; : . 151
232 Which term in the sequence of the first differences will be equal to > ? (1)
2.33 Calculate the value of the 30" first difference. )
234 Calculate the number of terms in the quadratic sequence if the sum of the
first » first differences is 2 176. 4
[15]
Downloaded from eduresourceza.com P.T.O.
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MATHEMATICS 4

(Paper 1) 10611/19

QUESTION 3
3.1 The following geometric series is given:

23x-1)+2(3x-1)* +2(3x-1)" ...

Determine the value(s) of x for which the series converges. (3)
32 The first two terms of a convergent geometric series are k and 6 respectively wherek #0.

The sum of the infinite series is 25.

Calculate the value(s) of k. ()

33 Given the series:
(I1x2)+(5x6)+(9x10)+(13x14) +...+ (81x 82)
Write the series in sigma notation. (It is not necessary to calculate the value of the series). (4)

(12]

QUESTION 4

4.1 How many years will it take for an investment of R3 000 to accumulate to R4 500, if it is
invested at 8% p.a. compounded monthly? (4)

4.2  Bongani paid off a 20-year loan of R40 000. During the period of the loan the interest rate
changed from 24% p.a. compounded monthly for the first five years to 18% p.a.
compounded monthly for the remaining years.

4.2.1 Calculate the initial monthly payment before the interest rate changed. 4)
422 What is the outstanding balance of the loan after the FIRST five years? (4)
423 Determine the monthly payment after the interest rate changed. (4)
[16]
Downloaded from eduresourceza.com p.T.0.
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MATHEMATICS
(Paper 1) 10611/19

QUESTION 5

Given:  f(x) =i—-2
x-=1

3.1

5.2

5.3

54

Calculate the coordinates of the x-intercept of f.
Calculate the coordinates of the y-intercept of f.

Sketch the graph of £ in your ANSWER BOOK. Clearly show the asymptotes
and the intercepts with the axes.

ONE of the axes of symmetry of f is a decreasing function.
Write down the equation of this axis of symmetry.

Downloaded from eduresourceza.com
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MATHEMATICS 6
(Paper 1) 10611/19

QUESTION 6

The ~wphs of f(x)=-2x*-5x+3 and g(x)=ax + ¢ are sketched below.
The a..gle of inclination of g is 135°. Graph g isa tangent to f at point P.

6.1  Calculate the coordinates of the turning point of f.

3)

6.2  Write down the range of f. (1)
6.3  Calculate the coordinates of point P, the point of contact of S and g. 4)

6.4  Determine the value(s) of & for which the straight line y = f s NOT a tangent

to y=2x"+5x-3. )

[10]

Downloaded from eduresourceza.com
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MATHEMATICS -
(Paper 1) 10611/19

QUESTION 7

Given f(x)=a", where a>0, passing through the point (2 ; -{1-{) and g(x)=4x".

7.1 Prove that g = %

)

7.2 Determine the equation of y =/'(x) in the form y= ... (2)
7.3 Determine the equation of y = h(x) where A is the reflection of f in the x-axis. (1
7.4 How must the domain of g(x) be restricted so that g '(x) will be a function? (2)
171
P.T.O.
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QUESTION 8

MATHEMATICS
(Paper 1)

10611/19

The graphs of f(x)=-x+3 and g(x)=log, x are drawn below.
Graphs f and g intersect at point K(2 ; 1).

Lol ¥

L)
14

8.1
8.1.1
8.1.2
82 821
8.2.2
823

Write down value(s) of x for which:

f(x)-g(x)>0

g(x).g"(x» =0

Write down the equation of g™' in the form y= .

Explain how you could use the given sketch to solve the equation
log,(3—x)=x.

Write down the solution to log,(3—-x)=x.

Downloaded from eduresourceza.com
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(Paper 1)

MATHEMATICS

10611/19

QUESTION 9

9.1

Given: f(x)=3x- ¥

9.1.1  Determine f’(x) from FIRST principles.

9.12 Determine the average gradient of f between x=1andx=3.

9.2  Determine:
- 6
921 & 4 p 5
dx 8x
922 D,[3x2+ +2x]
x
QUESTION 10

A cubic function has the following essential properties:

10.1

10.2

10.3

f(0)=8
f@A)=71)=0
f'3®=rm=0
f3)=8

(%)
(3)

(3)

Q)
[15]

Sketch the graph of f in your ANSWER BOOK clearly indicating the turning point(s)

and the points of intersection of the graph with the axes.

3)

Show that the defining equation of £ is f(x)=-2x"+12x* —18x+8.

Determine the value(s) of x for which graph of f is concave down.

Downloaded from eduresourceza.com
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M TICS 10
(p':::f KA 10611/19

QUESTION 11

The diagram below shows a garden in the form of a rectangle and a semi-circle.

4x

The rectangular section of the garden has the dimensions length (/) and width (4x).

The perimeter of the garden is 32m.

11.1 Express the length (/) in terms of x. (3)
112 Show that the area of the garden can be written as  A(x) = —8x” —27x” + 64x. (2)
11.3 Determine the value of x for which the area of the garden is minimum. (3)

(8]
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MATHEMATICS 11
(Paper 1) 10611/19

QUESTION 12

12.1 Fortwo events, A and B, it js given that:
e P(A)=03
e PB)=04
e P(AorB)= 0,6

Calculate P(A and B).

(2)
122 A SUE¥CY was completed among Grade 11 and Grade 12 learners at a certain school to
establish the type of cell phone that each learner uses. Some of the results are shown in
the table below.
Gr. 11 Gr. 12 Total
Android A 33 65
iPhone 53 B 101
Total 85 81 166
12.2.1 Calculate values for 4 and B in the table. (2)
12.2.2  If a learner from this group is selected at random, what is the probability that
he/she will use an iPhone? (2)
12.2.3  All these Grade 11 and Grade 12 learners attend Mathematics lessons in a
particular class at the school. At the end of the day, the Mathematics educator
found an iPhone in this class.
What is the probability that the phone belongs to a Grade 12 learner? 2)
[8]
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ATHEMATICS 12
?I"aper 1) 10611/19

QUESTION 13

Cindy has the following books to arrange on a bookshelf:
e 4 Mathematics books
¢ 3 Physical Sciences books

s 2 Life Sciences books

13.1 Determine the number of different ways that ALL the books can be arranged. (2)

13.2° Determine the number of different ways that the books can be arranged in order that the
books in each learning area are NEXT to each other. (3)

13.3  In how many different ways can all the books be arranged in order of descending height? 2)
[7]

TOTAL: 150
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MATHEMATICS 2
Paper 1 10611/20

INSTRUCTIONS AND INFORMATION
Read the following instructions carefully before answering the questions.

1. Answer ALL the questions.

2. This question paper consists of 11 questions.

3. Present your answers according to the instructions of each question.

4. Clearly show ALL calculations, diagrams, graphs et cetera which were used in determining the
answers.

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

6. Use an approved scientific calculator (non-programmable and non-graphical), unless stated
otherwise,

7. Where necessary, answers should be rounded-off to TWO decimal places, unless stated otherwise.

8. Diagrams are NOT necessarily drawn to scale.

9. An information sheet is included on Page 12 of the question paper.

10.  Number the questions correctly according to the numbering system used in the question paper.

11, Write neatly and legibly.

P.T.0,
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MATHEMATICS 3
Paper 1 1061120
QUESTION 1
1.1 Solve forx:
111 3x* +5x =7 (correct to TWO decimal places) 4
1.1.2 2x* =9x+5 (3)
1.1.3 ¥ -5x>—4 (4)
i
114 x-3x2=4 ©)
1.2 Show that the equation 2" +.7.2°~4=0 has only ONE solution. “)
1.3 Solve for x and y simultaneously:
x=y~13 and 2-x=yp-3 (6)
[27]
QUESTION 2
2.1 Given the following quadratic sequence:
F;7:;15:25;,x ;...
2.1.1 Write down the value of x in the sequence. (1)
2.1.2 Determine the expression for the #” term of this sequence. (4)
2.1.3 W, represents the general term of a sequence for the first differences,
Determine the value of the #” term of the quadratic sequence if W, =50, (5)
2.2 Consider the following:
0; —1;0;1;0; E;O;E;O;Z;O
2 2 2 2 2
Assume that the pattern continues consistently.
221 Write down the value of the 191 term of this sequence, (1)
222 Determine the sum of the first 500 terms of this sequence., @)

P.T.O.
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MATHEMATICS 4

Paper | 10611/20
23 Consider the following geometric series:
2 3
4(‘_—’zj+s(l:..’£] +16[1;’£)
5 5 5
Determine the values of k. (4)
(191

QUESTION 3
The first THREE terms of an infinite geometric sequence are 16, 8 and 4 respectively.
3.1 Determine ALL possible values of # for which the sum of the first # terms of this

sequence is greater than 31, 3)
3.2 Calculate the sum to infinity of this sequence. (2)

[5]

P.T.O.
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MATHEMATICS 5
Paper 1 1061120
QUESTION 4
. 6
Given: f{x)=———1
x+32
4.1 Write down the equations of the asymptotes of F (2)
42 Calculate:
42,1 the y-intercept of 1. (2)
422 the x-intercept of £, (2)
4.3 Sketch the graph of f showing clearly the asymptotes and the intercepts of the axes. 3
4.4 Determine the equation of the line of symmetry of / that has a negative gradient.
Leave your answer in the form y=... (3)
[12]
QUESTION 5
Given: p(x)= log,x
5.1 Write down the equation of p™, the inverse of p, inthe form y= .., (2)
3.2 Sketch in your ANSWER BOOK the graphs of p and p ! on the same
system of axis. Show clearly the intercepts of the axes and ONE other
point on each graph., 6)
5.3 Determine the values of x for which p(x) < 2. (3)
54 Write down the x-intercept of 4 if h(x) = Pl=x). (2)
[13]

P.T.O.
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6.1

6.2

6.3

6.4

MATHEMATICS

6
Paper 1 10611/20
QUESTION 6
The sketch below shows the parabola £ with turning point A(2 ; 3) and y-intercept B(0 ; 5).
Y
J
B (0:5)
A(2:3)
0
Show that the equation of the parabola fcan be written as y= %xz —2x+5. (5)
WITHOUT calculating the discriminant, give an appropriate reason
whether the discriminant of 1 is positive, negative or zero. (2)
Use the graph to determine the value(s) of & for which the equation
L 2x+5=Fk hasreal and un-equal roots.
2 (2)
The parabola is shifted vertically until the new y-intercept is the origin,
Determine the equation of the NEW parabola. (1)
[10]

P.T.O.
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MATHEMATICS

7
Paper 1 10611720
QUESTION 7
7.1 Sarah’s investment earns interest at 11% p.a. compounded semi-annually.
Mary’s investment earns an effective interest of 11,42% p.a.
Whose investment, Sarah’s or Mary’s, earns a higher rate of interest per annum, 3)
7.2 Buhle decided to start saving before retirement. She makes payments
of R10'000 monthly into an account yielding 7,72% p.a. compounded monthly,
starting on 1 November 2016 with a final payment on 1 April 2026,
7.2.1  Caleulate how much will be in the savings account immediately after
the last deposit is made. (4)
722 Atthe end of the investment period Buhle re-invested the full amount in order
for her to be able to draw a monthly pension from the fund.
She re-invested the money at an interest rate of 10% p.a. compounded monthly.
If she draws an amount of R30 000 per month from this investment, for how
many full months will she be able to receive R30 00072 @)
123  After withdrawing R30 000 for 20 months Buhle requires R1 500 000,
Determine whether she can access this amount of money from this annuity. 4)
[15]

P. 1.0,
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MATHEMATICS

8
Paper 1 10611/20
QUESTION 8
8.1  Determine f(x) from FIRST principles if
f(x)=-2x +6x )
8.2  Evaluate:
dy . 2, 1 4
8.2.1 = if y=2x"+—x"-3 2
dx hyEex 2 x 2)
oy s x* —5x% +4x
8.2.2 S if fx) =" (4)
x—4
8.3  The tangent to the curve of y=2x%—-3x—5 is drawn at the point (2 ; -3).
A straight line parallel to the tangent passing through the y-intercept of
the curve is then drawn. Determine the equation of the straight line. )
[14]

P.T.O,
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QUESTION 9

MATHEMATICS

to the curve is —1.

9.2.1

922

923

924

9
Paper 1 10611720
9.1  Determine the points on the curve of y = 4 where the gradient of the tangent
x
(5)
9.2 The graph of the cubic function with equation y=x" +ax® +bx+¢ is drawn below.
e AD)=/H=0
¢ f has alocal maximum at point B and a local minimum at x = 4,
J
B /
0 i 1 "
Show that a=-9,b=24 and c =16 . (2)
Calculate the coordinates of point B, 4)
Determine the value(s) of & for which fx) = k has ONLY negative roots. (2)
Determine the value(s) of x for which £ is concave up. (2)
[15]

P.T.O.

Downloaded from eduresourceza.com



10.1

10.2

MATHEMATICS

10
Paper 1 10611720
QUESTION 10
The diagram below represents the graph of y =x and rectangle PQRS.
¢ Point P is a common point on both the graph and the rectang]e.
» The graphs of x=6 and y=0 represent TWO adjacent infinite lines of rectangle PQRS.
e The coordinates of point R(6 ; 0) and point Q(6~x; 0) are given,
Ay
i
|
|
)
|
n 0 0 R(6:0) x
(6~-x;0)
v
Write down the coordinates of point P in terms of x. (1)
Determine the maximum area of rectangle PQRS. (5)
[6]

P.T.O.
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MATHEMATICS 11
Paper 1 10611/20

QUESTION 11
11.1  Given that A and B are independent events.

¢ P(Bonly)=0,3

e P(Aand B)=0,2
e P(Aonly)=ux

® P(not AorB)=y

Determine the values of xand y.

“)
11.2  Six players of a volleyball team stand at random positions in a row before
the game begins. X and Y are two players in this team.
Determine the probability that X and Y will NOT stand next to each other. 3)
1.3 Determine how many 4-digit numbers can be formed from 10 digits, 0 to 9, if:
11.3.1  repetition of digits is allowed 2)
11.3.2  repetition of digits is NOT allowed 3)
11.3.3  the last digit must be 0 and repetition of digits is allowed 2)
[14]
TOTAL: 150

END
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MATHEMATICS

12
(Paper 1) 10611/20
INFORMATION SHEET
—b+vb? —4ac
2a
A=PQ+ni) A= P(l—ni) A=P>1-i) A= P(L+i)"
Ni=n if:”(”;i) T =a+(n-1)d S, =% (2a+(n-1)d)
=] i=]

7, =ar" S :dr__l) H rl S, :—wa—;——1<r<1

" pe1 sl Pomp

iy 1] p o lI=()™]

i i

fl(x)m lim f(x+h)_f(x)

h—0 A
X FX, v+
d =0, =1)% +(y, )2 M( B ‘2y2]
y=mx+c Y=y =m(x—x) m=22"2% m=tané
Xy T X

Ge—a)f +(y~bY =
In A4BC: .a = _b = _c 02=b2+02-2bc.cosA areaAABCm—lmab.sinC

sind4 sinB sinC 2
sin(a + ,B) = sin ax.cos F+ cos a.sin B sin(a - ﬁ) = $in a.cos [ cos a.sin 3
oos(a+ﬁ):oosa.cosﬁmsinaf.sinﬁ cos(a:_ﬁ):xcosa.oos,6‘+sina.sinﬂ

cos? a —sin’ ¢
cos2a =41—-2sin & sin 2a = 2sin ex.cos &

2cos’ -1

(x; ¥} > (xcos @~ ysind ; yeos@ +xsing)

Zﬁc i(xf_i)z

¥= o ==

n
P(A) = %((g% P(4 of B) = P(A) + P(B) ~ P( en B)
St by po 2E=F)y-7)

2 (x—%)
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IZI 10611/14
GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATON
PROOFREAD [] DATE MATHEMATICS
SIGNATURE (First Paper)
PROOFREAD [] DATE
SIGNATURE
MEMORANDUM
QUESTION 1 [14]
1.1 x(x+2)=0 1A factorizing
x=0 or x=-2 2 CA for each answer
131
12 x<-=2or x20; withx>0 2CA for each inequality
(-1 if *<” isused
x>0 ICA for selecting correct inequality
Full marks for answer only.
131
13 ~(=3)+ {(_3)1 Z42)(=7) 1A substitution into correct formula
= 20)
3465
4 % if left in surd for
x=277 or x=-127 2CA for each correct answer 131
1.4 1+2°7% 4241 428 =53 1A for 2° =1
227 +2+1)=52 1A for factorizing
1A for RHS
2* =16 ICA
x= ICA 5]
QUESTION 2 [10]
211 (x+1)’-4=16 1A squaring both sides
(x+1)* =20 ICA for isolating complete square
x+1=+20 IM for taking square root
x=+25-1 2CA for ecach answer
OR
(x+1)! -4=16 1A squaring both sides
x> +2x-19=0 1CA simplification
o+ {(2)3 419 1CA substitution into correct formula
A 2
x=4245 -1 2CA for each answer 151
212 k=0 1A n
1
10611/14
QUESTION'5  [16]
51 o1y 7
(1 + E) = (1 EJ 1A substitution into correct formula
(B
=2 (1+ﬂ] -1
12 1CA simplification
i =0.1021 or  #=10.21% ICA
131
521 0.1x1200000 M
=R120 000 1A
12]
522 0,084 1A for 1080000
X 1—(1 + T) IM correct formula
_ J 1A correct substitution
1080 000 B Y —
12
x=R9304.25 ICA
14l
523  Total amount paid = 9 304.25 x 240 + 120 000 2CA
=R2353 020 ICA
131
53 A=20000(1—-02)%(1-0,18)(1 - 0,16) IM correct formula
2A
A=R8 816.64 ICA
(-1 for incorrect rounding)
14l
QUESTION 6 [7]
6.1
1A for shape
1A x-intercept (4: 0)
1A y-intercept (0: -4)
g+ —t 1A both asymptotes y=—1 and x=1
\ 14
6.2 y=-x and (m =-1 passing through (l:-1)) 1A
y=x-2 (m=1:passing through (I:-1)) 1A
121
63 1A 1

Range: | —{-1 }
All real values excluding -1.

(]

22

A>0

(2)" —=43)(=k +1) =0
ia2
3

QUESTION 3 [8]

3.1

32

99+97+95+..................101=2n

%[2(99)+(n—l)(—2)] =0
200n—2n" =0 or 100n—n" =0
n(100-n)=0
n=100 (or n=0)

QUESTION 4 [17]

4.1.1

4.12

4.13

421

422

423

1, =1

Sequence: 1;5;9;
o 16 o
S =7[2(l)+l>(4)]
=496
S, =496+16
=512
2n-3>97

n>50
sn=352

second difference: 2
a=1; b=4. c=-2

T, =n"+4n-2

7, =(24)° +4(24)=2
1, =670

s, - 670
" 1-0.8

=3350

[]

QUESTION 7 [l6]

7.1

72

73

7.4

75

y=a(x=3)"+2
—16=a(0-3)"+2

a=-2
y==2x"+12x-16

0==2(x=3)+2 or 0==2x*+12x-16
(x—4)(x+2)=0 (or formula)
5 A2:0) B4:0)

C(0:-2)

y=0=1(x=-2)

x—y=2 or —=x+y=-2
or

y=Mx+c

0=MD)+c

x—y=2 or —=x+y=-2

ﬁ=—2x2+12x—l6

x

x'—6x" +8x—48=0

(x=6)(x* +8)=0

x=6

y=-16

(6:-16)

(6:=2)
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10611/14

IM realizing to use »* —4ac
1A correct inequality
1A substitution into correct formula

ICA
14
IM for series (+ signs)
1A for first term
1A for last term
131

IM use of correct formula

ICA correct substitution and equation
ICA for correct simplification

ICA correct factorization

ICA for choosing correct answer [5]

1A

1
IM realizing sum of 16 terms.
1CA substitution into correct formula

ICA
1CA addition of sums

141

ICA
ICA
ICA
131

1A finding second difference
1A value of a
ICA value of b
ICA value of ¢
Any valid method may be used
14
1 CA correct substitution
ICA
121
M
1A substitution

1ICA 131

10611/14

1A substitution of turning point
ICA substitution of (0:—16)

ICA
131

1M substituting y =0
ICA
ICA for both A and B
(Full marks for answer only)
ICA
(-1 if not in coordinate form)
14
1A for gradient
ICA for correct substitution
ICA

1A for gradient
ICA for substitution
ICA
131

M
1CA simplification
1CA factorization

ICA

[4]
2A 121



(<]

QUESTION §  [7]
81 2=qg"

82 y=log, x or y=-log,x
83 y=x

8.4
atM (l) =x
2
lo; (l)x—lo x
g 3] = 8

x10g(%)—10gx=0
OR

atM (l) =x

2

log, x=x

logx _

logi

2

(<]

QUESTION 11 [13]

ILLL % —4® —11x+30=0
(x=5)(x"+x=6)=0
(x=5)(x+3)(x=2)=0
a==3 and b=2

1112 3x* —8x-11=0
Gx+1D)(x+1)=0
c=-1
d=36

1113 xe(-1:2) or —-l<x<2

112 g

[ZE) (&)

QUESTION 12 [6]

10611/14

1A for substitution

1
IM use of logs
1A

12]
]

1A

M
IM introducing logs
1CA applying log law

M

1CA into log form

ICA applying log law

131

10611/14

IM =0
1A factors

2CA £ only solved for x %

1A derivative =0
ICA
ICA
ICA

14

14
1A for values
1A for correct inequality 21

1A shape
1A x-intercepts ( -1 and 5)
IM turning point on correct side
131

QUESTION 9 [15]

lim

(=0

9.11 1-3(x+h)’ —(1-3x%)
h

—6xh=3h’
=lim———
0 n
= lgr;(—()xh —3h)
=—6x

912  f(=2)=-6(=2)
=12
/(=2)=1-3(=2)"
=-11
y+11=12(x+2)

y=I12x+13

9.21 B N
1-2x 2 —x?+2

3

1
=x’-—x
2

A~

9.22 P+ =p+D
y=2T AP —P+)
p+1
dy
—=2p-1
dp g

QUESTION 10 [6]

101 y=37—18+24
102 dv

—<0
dt

3 —18+24 <0
t-4(1r-2)<0
2<t<4

122

1
=2 y(18-2y)

OR

1 X
A==x(-X+9
2x( 2+)

Downloaded from eduresourceza.com

10611/14

1A for f(x+h)

1A correct substitution into correct
formula

ICA simplification
1 CA simplification

ICA
e (-1) for incorrect notation

e Using Rule - %
131
1A
1A
ICA for finding equation

standard form not needed
131

2A simplification

2CA

1A factorizing

2CA for each part of final answer

131

M

1A for derivative
1CA factorizing
2CA 15l

10611/14

11

1A for arca formula

ICA substitution of x

ICA

ICA

ICA
Full marks if not in coordinate form

1A

1A substituting for y

ICA
ICA
ICA
Full marks if not in coordinate form. [5]



QUESTION 13 [13]

13.1

132

133.1

1332

1333

P(pass Music or Art)

= P(pass Music) + P(pass Art) — P(pass Music and Art)

=0.4+0,6-0.3
=07 or 70%

P(Right) x P(Light) = P(Right and Light)
820 a
60 50 60
4 _a

OR
P(Right) x P(Dark) = P(Right and Dark)
8 0 _c
6050 60
3

=Rl

oo =
oo
= |

P(Left) P(Light) = P(Left) x P(Light)
2. 20 b

x—=
60 50 60

g+

o e
[T
IS

W=
[eReN

!
o or 9x8x7x6x5
9-3)!
=15120
8x7x6x5x4
=6720

4
=1024

10611/14

IM for use of formula
1A substitution
1ICA

M

B3l

ICA
ICA
ICA

ICA
ICA
ICA
1CA 151

1A
1A 121
1A for 4 at the end

1A for 8x7x6x35
ICA B3l

1A
1A 12]
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GAUTENG PROVINCE

BQBTATIN
3 REPLAILIC OF SOUTH AFRICA

PREPARATORY EXAMINATION
2015
MEMORANDUM

SUBJECT:

MATHEMATICS P1 (10611)

1061115
13 (C2x+D+5 1 o
=1 2 14 correct substitution
H=ix+12)=x~1 TCA simplif
=5 1CA
Suhetitute x=5:  »=-2{F+7
] icA
5 1 4
y o7 .z
_‘2""_2__1 1A comect substitation
= .
UpsR=-7+3 1CA simplification
=3 TCA
sohslitute y=-=3: Iu—-_j+1
[ 22
x=5 1CA
4]
4 —p=0 1A
el A @
QUESTION 2 [12 MARKS]
|
; =
A () ;[—iJ 14 far =%
, 2 2
LCA for muttpheation with
]
212 - 1A for x+2
1CA for adding wx
(23 I
22 M
-24+x+2x42 =_7 1CA
) X abx=0 ICA for simplified form
Hx+61=0 o LCA factorizing ]
—— r=—0 1CA choosing correct x-value
[3]
A The serics does NOT converge, 1CA
| r=1. toconverge, —l<r<l 2M _for any logical explanatior.

! e =

1061115

GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION — 2015

MATHEMATICS
(First Paper)

MEMORANDUM

QUESLION 1
11 ] 1.1

iRy T ——

x:—% T, | 4 XH'E\PA

___:l

102 (%520 or v 020
r=3 or x<-3

552 g g
or 2 3% = g 3% gt
Or 235 w9t 4

| [3
1A
T r o = S
LA for critical valug of 3
2A for each inequality
M 243 if *and’ is used
Full nurks if ‘or' is omitted
[4

1A for factorizing hases

| ¥=112 o x=-3]2

| 22% rax -7=0
a VT 4Ty
202)

BT —
=0 J'E&.}:ﬁm -

SN—

CA for esch solution

1CA sobstituiion into copect
fommnia

1 r=L12 or r=-312 ) e
2! x . 2CA for each solution
Ll S | g
4
1061115
’@W ~[EMARKS]
|31 | | {25007 +40250) TA subslitution
| = 63500 1CA )
e [2] S
= Tioy = Sz = Son M
= 1007 + 4{100) - [59° + 4¢95)) 1A cotrect substirtion
e =23 1CA
s DR
N=5L=al;T,=9 LA for first three terms
T = 5+99(2) LM for correct formuls
=203 1CA
Fii=s [3]
33 -+ dn = 1440 1A

(o dl)in—36) =0

TCA comect factors or correct
substitution into correct forrmula.

n=36

1CA choice of correct n.
Full marks for answer only

131

UESTION 4  [6 MARKS]

4.1 % 6,12 20 1A for fiest three ferms
| == 1A for the 47 term
= = 121 o i i
2 a=% b=L c=0 3A finding @, b, r using any’
" correct mwthod,
T=n'+n or I, =nn+1)
Ty = 100100+ 1)
= 101006 1C4 ]
- —

I —
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10611115

1061115
[QUESTIONS _ [i5 MARKS] STIONT IS IARES 3 ]
> | = ELIEETIDN 7 [19MARKS]
al |31l | A= 65000 — 0,33 1A substitution into correct 7.1 —24% —4x430=0 1M ing ta )
=R 156 063 = ﬁ;ﬂ“]a (x+50x—3)=0 LA correct [actons e
[ 3 == Al-500 R{E0) 202A for both infercepts
512 | A=es0m000+ 0157 TA substitation inth coreal = '; 2E gk 1 ioninaie S
formula . 73| 7 U& Tor takin 2
= 1136 854,06 ICA s oo L e R SR
2l ¥==2(x" +2x+1-15-1) A
513 | 1136859, 06 156065 = 950789, 06 1CA 1ca [5 added and deducted
Ir oooesy® ] IM foruse of correct formuia = 3_ in : o
x| [1 ‘-'?] Tl 1CA us of correct formula ye—Alz+ lz 16] 1CA Trptmplels sy fw__
BBOTR, (6 = —= yE-2x 10 +32 1CA ]
0,055 Tpt (~1,32) ICA
12 | OR i
=RI6 875,92 1CA e 1A substitute into correct formula
32 521 T 41 T
P L nonn ] IM =
11636,02 [1 * ] -1] LA T = x=—1 1CA |
“ correct suhstintion
m;:m.vsnm(s-»@} _._[—‘u_.__ y=32 T =
12 0.052 ya-x+ ) 432
2 1CA in correct form
Tpt (—1;32
= R1056675,39 1CA 2 ’ -
3] e 73 F==217 -4+ 30 1M subslilrbon into equation
522 082 £
SG6TS, itution i -
105667 39[I+ 5 ] 1CA substitution into comece y=24 - No 1CA value and copclusion
| formula — OR —re——]
= RINYTROT 1S . =
T L2 — 3% —Az+30= 22410 1M Finding point of intereection
‘(“[HﬂT} ] 1CA sebstitution into cotrec: . 2 +3x-10=0 -
1097807, 15 = —= P Torrnula i =2 of x==5 -No {ICA for values with conclv Sion
2]
| . 74 =257 — 42430 = pre 4+ 37 1M for equating
=R12297 52 1A 25 + (4 —mix-2=0 1CA for standard form
4] A=) 1M s =
(b=t = 4{=23~2) =0 1CA eomect substitution
=" | m=0 o m=-§ 2 CA for each valne of m
— ! I6]
| QUESTION & [3IMARKS] LE (e —[{5) or x<3 x#5 b1y ]
s 1M for carrect shape {2
14, for horizental asympote -
1A for negative y-value
[31 -
4 5
10511115 10611115
QUESTIONS _ [11 MARKS T
s ] QUESTIOND_
- | [ il -
i | ¥a: x=2 A 31 1A comect substitution
HA: v=—1 1A
i3 : 12]
' ~int i 104 exponential form
$rimtereagte iy i
1ICA 1CA
S 13] —
-init 2 v =
T-infercept i 92 = ]og;x ar ¥ fug%x Vi
I 1CA 1] —
53 141 EE gl =2 1A
< 7 1l SR
) EX] (s ) b
14 intercepts with axes (11
b 1A asymptotes -
1A Shape
¥ 3 —
[
N I T QUESTION 10 [14 MA
s ] 100 [10.01 | f3+h—F03)
3 ——;—-**- | IM corvect formula
) “2{3 4+ AY 41— [=23 + 1
o = _ﬁ:_),:]__[}l_}_] 1A correct substination
o =195 =1kt e
r-—!‘—-— 1CA comect simplification
&4 ~ R—12—2h)
LA comect subslitotion = 1CA =
= i =<12-2h
1ca OR
=——rr} x+Ri— Fix)
I 12l Hf IM correct formula
2 WY +1-1-22" +1]
= —-g—)i-l'rx'[_'l 14 correct substitution
T a2 o
= = 1CA correct simplificagon
| _h=4(3) -2k
= 1CA substitution of
— ok Max U3 it i used
(]
10:1.2 1‘.1'3[‘12— 2h) 1M using limit
= 1CA
| 12
Downloaded from eduresourceza.com L
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10611115

1061115
QUESTION 12 [0 MARKS] ) |
12.1 S -
3 [‘1‘0_ EJ =0 LM for ineguality
x5 1 2HMan f hour 1A for imequality sipgn
1CA for 120km/hour
__ Full marks if units are omitted.
T . '3'
- papi
3
Pay=0 M
Elx~12* =0
1CA
B0—-x) =0
1CA correct factorization
x = B0km/ hour 1CA
40 3
P =100808 “ay 1cA
P =71333,33 Rand { day 1A
53373 23 Full aecks if units ars omitied.

102 | 1021 | y=16—16x+4x° LA for simplification
sy
¥lar E_ 16+8x ICA
(-1 for incotrect potation)
- 3
1022 i
= yex—axi+a N 14 for simplification
1 =
Vi=l-—ax
1‘“ 2CA
L P
F= E 1CA positive exposents
4]
QUESTION 11 [11 MARKS]
1T The graph passes through the origin,
Or
Fx=lx—0 (x—a)®
M. any logical explapation
11}
B2 112Y | pry=aie—29" 1A fectorization
a=2 1CA
[2] TS
1122 | flix)=0 - R M
At —Bx+4=0 1A carrect differentiation
Bi—Tix—2)=0 TCA factors |
2
= 1CA
14]
11.3 £40) = 30Y —8(0) +4 104 substitution into derivative
r—] ICA
I e —— 121
114 ¥ —ax tax=p-2 M taking 2 to RHS
pe 1CA (full marks for answer only) .1
o 2
g
1061118
QUESTION 13__[15 MARKS] ]
13.1 1 7
AT 24 for both outcome
1M for addition
_ 29
I Ty 1CA for simplification
4]
152 11321 5
- 34 for each section
=
=
[E]]
Bar | 15 T
612 3 M
_1
12 14
L o
FlAy=—4—== .
612 4 1CA
13]
133 36 000 14
= i
134 1341 |29 24
2]
|34z [EE 2A
12}
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GAUTENG PROVINCE

SOUTH AFRICA

PREPARATORY EXAMINATION
2017
MARKING GUIDELINES

MATHEMATICS (FIRST PAPER) (10611)

GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

MATHEMATICS
(First Paper)

MEMORANDUM

10611117

QUESTION 1
1.1
LL1 | x(x=1)=12
¥ —x=12 P
¥ —x-12=0 standard form
V]
oy v i,
x=4 OR x=-3 3
LL2 | 2x*+3=8x
23 —8x+3=0 ¥'standard form
Y_—hixbz—4nc
i 2a
8:++/(-8) —4(2)3) ¥ substitution into
T correct formulae
864 =24
B 4
8440
4

x=358 OR x=042

v'v'each x answer

“4)

2x+3)3-x) >4
6x=2x"+9-3x—4>0
—2x"+3x+5>0

2x% =3x=5<0
(Q2x=5)x+1)<0

v simplification

¥'standard form
2x* =3x-5<0
¥ factors

14 pages
10611117
1.2 y+2x=3=0 (1)
y=x"+2x+3 )
From (1) Voy=—
vt G ~ Sl
Substitute (3) into (2) vequatin,
—2x+3=x"+2x+3  ea3e+2e43
X +dx=0 ’
x(x+4)=0 v factorisation

x=0 or x=—4 v'both x -values

Substitute x =0 into (3): OR  Substitute x =—4into (3):
y==2(0)+3 y=-2-4)+3
y=3 y=11 vboth y—values
)
[20]
QUESTION 2
2.1 4a-a-2=06a+4-4a ¥'equating
a=6 v answer
(2)
22
221
5 12 19 26 @
W U V33
33 40 v 96
2
222 |45-Term odd v'45 — Term odd
23 term of the odd sequence: v verifying 7.,
T, =5+(23-1)7)
Ty =159 v answer
(3)

Downloaded from eduresourceza.com

Ll<x<> ¥ critical values
2 inequalities
3)
L14 | 25—52""=—144
24(1-52 )=-144 y -
0y _ common factor
2(-9)=-144 v'simplification
2°=16 27=2"
27 =2 ¥ answer
x=4 3)
2
10611117
23 | T,=33-a+7d [0
—45-— ¥'equation 1
T,,=45=a+10d 2) v cquation 2
From equation (2):
a+l0d=45  (2)
a+7d =33 o
a=45-10d  (3) OR  (2)-():
3d =12
d=4 v'value of d
Substitute (3) into (1)
33=45-10d +7d
=12=-3d
d=4
Substitute into (2)
a=45-10(4)
a=5 vvalue of a
T, =5+14(4)
1, =61 VTys =61
OR
T,+3d=T, VT, +3d =T,
33+3d=45 'substitution
3d=12
d=4 v'value of d
T, =T, +4d VT =T,, +4d
T, =45+4(4)
—61 v answer .
()
24 2a=—4 v'second difference
a=-2 v'value of a
3a+h=0
3(=2)+h=0
b=6
aihic=6 v'value of b
=2+6+c=6
c=2 v'value of ¢
T, ==2n" +6n+2
)
4




1061117

25 33
Ss51 | ® T
s =4
7o l-r
S - 3 v'substitute into the correct
” 71_1 formula
2 v
-6 answer
2)
252 _a(l=r")
"y
3[1_@) ]
S, = T vsubstitute into the correct
l—= formula
2
it
=6| 1] B v answer
2)
253
A—B<i
36
6-6| 1-| L <i
2 36
61— 1+ i) <L ¥ factorisation
2 36
1y 1 1
I=1+| = | <= _~
(2 <2 7%
(l)ﬂ P
2) <216 /(iJ P
on L 2) “216
n>log, —
g% 216 vlog, <L
n>1775 7216
=89, v answer
(5)
[25]
10611/17
QUESTION 4
4.1 f(=)=42""=2
411 L e
y=4-2 OR f(-1)=2 vyo2
- W
412 [ f(=42"" 2
x-intercept  f(x)=0
4.2 -2=0
4,27 =2 v simplification
gwe3 ot (27 =2
vy -
x+3=1 x+3=1
v answer
x=-2
(=2:0)
OR
4271220
42722
g2
4 v simplification
9rtl Z ot (2”':2*')
Yal=m—l vix+l=-1
x=-2 v answer
(=2:0) (3)
4.1.3 | y-intercept x=0
y=4.2001 2
Vsubstitute x =0
y=8-2
y=6
(0:6) v answer
(2)
114 | y=-2 7y==2
@)
42
» v asymptote
'shape with any one
correct coordinate
v'both intercepts with axes
6
('y
— 2 ¥
-2
(3)
Downloaded from

10611117

QUESTION 3
31 oy
(1+iw ):(H%) v'correct formula
. 0,06\ ¥'correct substitution
(1 +iy ) =|1+—
4
iy =106-1
iy =614% v answer
3)
32 P:“_(lfi)-n
! - v/substitution of x into
po 2000[1— (1+0.02) correct formula
0,02 vin=24
vi=0,02
=R37827.85 v answer
The gym borrowed R 37 827.85 4)
33
v'formula
F -
i
1, 00625 ] N
12 v value of F
200000 = e Vn=57
2 Vi- _011225
200000 %
el e v'making x the subject
0,0625
I+——| -1
12
¥=3022.73 Vanswer
.. The monthly payments are R 3 022,73 per month. ©
[13]
6
10611/17
43 [gm=427"22 ,
g =427 =2 answer
OR
g(x)=2.2"-2 v answer
OR
gx)=2""-2
v answer
@
[11]
QUESTION 5
5.1 v3
511 |G Vi
2)
512 y=z-4 Vcritical values
Y'inequality
OR
ye[-4:0) Ycritical values
v'correct brackets
(2)
513 |[(2:3) (5:0)
522 v substitute with
a1 correct coordinates
m== v answer
(2)
514 | y=—(-D+5
y=6
KM =6 VKM=G6OR y=6
y=—(=1-3) +4
y=-12
IM =12 vVIM=120R y=-12
KL=12+6 JKL-13
=1
=18
(3)
515 | xe(2:5) v critical values
v correct brackets
OR
v critical values
2<x<5 v correct inequality
eduresourceza.com N




1061117

52
521 (4 o
=3
— 4 ‘
x= 3 v interchange xand y
y=log, x
3
2 =log, x v 8 =log, x
@
522 e
h(x)=|— v—x
®-(4) .
- (2 ) ¥ answer
4 (2)
523
a) x=0 v answer
@)
b) 0<x<1 Ycritical values
v'inequalities
OR
v critical values
xe(0:1] v correct brackets
(2)
[18]
9
10611117
QUESTION 7
71| (et h)=1-4(x + h) v e+ h)=
7.1 =1—4x —8xh—4h’ 1—4x* —8xh — 4
) = i L+ =)
S = ng‘ulf
1-4x" —8vh — 40 — (1- 4x*)
=lim 7 v correct substitution into
o gh—an? correct formula
=lim——
0 h v simplify
i 18— 4h) (-8xh —an?)
0 h v common factor &
=—8x v —8x
3)
712 | f1(2)=-3(2) v substitute x = 2 into
(%)
=-16 v answer
2)
7.2
721 | y=x’—dx+4 v'expansion
dy 2x
d—) =2x-4 v
e 3)
722 | BT z
/(x)=x>‘+Xx’ vx?
vl
2 3 :
. T s =3
S@)=3x7 =% Vi3
3
Vox
“4)
[14]
1

10611/17
QUESTION 6
6.1 , 4
I)== 4
: )t
LxT20 x
vVxi=0
4
L—=>0
x? v i, >0
2
3)
6.2 m=—4
Perpendicular lines
1
m=- Vin=d
4 \ m=7
J'(x)= -
X
1 4
4 x yL_4
16=x7 4 ¥
4 .
x=—4 y:——4+7 Vselecting x =—4
y=38 Vy=
Substitute
(—4:8)
1 1
)=—X+C OR —8=—(x+4
y=yxee y=8=7(x+4)
8—1(—4)4—0 —lx+9
“2 Y73
c=9 v answer
y= %x +9
(©)]
18] |
10
10611/17
QUESTION 8
8.1 f(x)= (x+2)(x=1)x-3) v factors
S -2 —5v 46 (x+2)(x—l)(x—3)
v'product of any two factors
v'product of any
binomial and trinomial
x4t =2 =3x"=3x+6
(3)
8.2 [i(x)=3x" —4x -3 v [(x)=0
0=3x"-4x-5
= 4416 +60 v'substitute into quadratic
6 formula
x=212 OR x=-07 vx-values
y=821 OR  y=-4.06 v y-values
A(-0.79:8.21) B(2.12:-4.06) 4)
83 y=x'—2x =5x+6—(2x) ' simplification
L 2 T4 6 X' =2x"=Tx+6
LA =3x>—4x-7 v differentiation
dx
=@x=7)(x+1) v factors
Jformax
dy _
0=CGx=7)(x+1) vy
7 dx
X== OR x=-1
3 v'x-values
Y=o —2=1)? 7<)+ 6 Lo
PO-10 answer
0= ©)
8.4
S(x) =3x% —4x -3
J(x) =6x—4 v )
6x—-4<0 v M(x)<0
2
x<=
3
2
k= 3 Y answer
(3)
[16]
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QUESTION 11

111

Letters : 26 —6 =20
Digits:  0-9 =10

10611117
QUESTION 9
9.1 BC=50-2x v answer
(O]
9.2 Area=ABx BC
= x(50 - 2x) Vv x(50 - 2x)
5 2 v simplification
=30x=2x (507 - 22%)
Max 4'() =50 - 4x v differentiate
0=50-4x
x=12.5m v answer
4 |
I5]
QUESTION 10
10.1
1% selection 2" selection Outcomes
V/first branches
PP
225
vo.Z. =
3 PG 9°9°9
10, B
3.1.5
vI.—.Z
2 @ 999
10
GG
GB
e
10
o 32,4
BG 97979
all outcomes
BB
(5)
102
10.2.1 % M % v % M g
P(B.B) = o 2 v answer
=022 OR 5 )
1022 3223 /%Xg(mg_“o
PGy~ 10 9 109
—013 OR 2 or 2 vZlort
) 15 109790
v answer 3)
[10]

v'20°
20 x10° vlo*
=1600 000 000 Y answer
3)
112
11.2.1 | P'(A)=1- P(A)
0.45=1-P(4) o
P(4) =055 (A)
P(Aor B)=P(4) + P(B) v substitute in
< < correct formula
=055+0.35 v
answer
=09 &)
1122 | P(4)x P(B)
=0.55x035 v0,55% 035
77
5 i v0.1975 OR ——
=0.1975 OR —— d
400 400
P(Aor B)=P(A) + P(B)=P (An B)
=0.55+035-0.1975 Ve .
substitute 1n
=071 OR 283 7 correct formula
400 100 v answer
)
[10]
TOTAL: 150
14
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6x7 =3x <3¢
3

6x7 =3x < 9x* Y simplify
6x* —9x* =3x <0
; 3.\’: —l3i (S) 0 v'standard form
)i:} + );. ' v correct factors
xz20 or x<— eritical values
¥ correct inequalities
_ 3)
LLS | 2524 7:42x =2
22274727 -2=0
4217220 v'standard form
(4.27-1)(27+2)=0 o ctors
=1 o 2T=-2
7o NA vZ=27
. VNA
2
x==4 Vx=-4
3)
1.2

63 +2px=3x—p=0
6x* +x(2p=3)—p=0

v'coefficient of x

QUESTION 1
1.1
LL1 x> —x=30=0 y N
- correct factors
(x=6) (x+5)7_0 v'both answers correct
x=6 or x==5 [®)
112 [ 35> —8x—4=0 v standard form
bbb’ —4ac
2a v'correct subst. in the
- (-8) +/(=8)” — 4(3)(—4) correct formula
20) v =310
x=310 or x=—043 Vx=—043
Penalise for incorrect
rounding off here only
[C]
LI3 | f—x-x=1
Vi—x =1+x v'isolate square root
5-x) =(+x) vsquare both sides
X +3x=4=0 v'standard form
(x+4)(x=1)=0
x=grorx=1 v'both answers correct
NA
v'choose correct answer
[©)]
114 1 6x* —3x 5
——— <3y
2x* —x <3x7 v simplify
2x* =3x" —x =0
X —x <0 v'standard form
—x(x+1) <0 v correct factors
x=0 or x<-1 ¥critical values
v correct inequalities
OR
10611/18
QUESTION 2
2.1 T, =a+(n-1d .

o 7,=239
~239=6+(n=1)(=5) s
—239=6-5n+5

250=>5n
< v answer
n=50
3)
22 Ts=ar =18 .0 veq®
Ts=ar*=162..Q veq@
@+® r=9(<0)
3 vr=-3
va=2
R vcorrect substitution in
S = A=) correct formula
-3-1
2(=2187-1)
4
v answer
=1094
©6)
23 30 x: 11 210 35
Y3 11 —x: 100 14 Virst difference d,
“x=4-14 v'equating second
-2x=-10 difference
x=5 v answer
3)

A=b* —dac
A=(2p-3)° —4(6)(=p) ¥ correct substitution in
—4p? +12p+9 correct formula
=@2p+37° v factors
A= pprﬁscl square v .. A= perfect square
.. rational roots (conclusion)
“)
125]

Downloaded from eduresourceza.com
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24 [S,:8,=9781
5 97
S, 81
all-r* ;al—r‘)iﬂ v
= 1=r 81 a!l—rx Lall-r') 97
a(l—r‘g)>< I-r 97 I-r 1-r 81
azr) 2L s
- dll-r") 81 v sinplify %1 14%=2
-r*) 97 1-r') 81
1—*) 81
- N+t _97 v factors
1-r 81
I+ A
81
=18
81 4
4 gy
r=3 3
(2 “r=(3)
3
(2
L r=| =
3
First three terms: 9: 6. 4 Vfirst three terms
©)
2501 | 2(p-5)+2(p-5)°+2p—35) +...
r=p=5 vir=p-5
Convergent:
—l<r <1
v —
—l<p-5<1 l<p=5<1
4<p<6 V4<p<6
3)
252 s, __a_
1-r
— V'substitute a=—1
1-(=9) V==l
- 2 )
=73 v answer
3)
124]
10611/18
ol (+7) -1
i
<y lE
74713 (1+—°"°2’) -1
» 12
B 0.1525
12
F =RI50164.35
A=P(1+i)'
15 T
A=153 836A73(1+%) V153 836,73(1+L>223]
1
A=RI193098,52
.. The outstanding balance is R42 934.17 v answer
“)
3]
QUESTION 4
71 y=-=8 v answer
A
12 7@ =0
2-8=0
AtP: 2" =
993 v¥=2}
x=3
PG:0) v'P(3:0)
x=0
S(x)=2"-8
At D: s v2'=1
=7
D0 :-7) v answer D(0: —7)
“)
13 0= 7208
_o%_g.g v substitution
o
h(x)=2% v answer
OR
h(x) =4 2
i Y4
he=4 Y'interchange x and y
y=log,x v answer
o Downloaded frg

m edures

10611/18
QUESTION 3
3.1 A=P(1-i) v correct formula
100 0(_)((::134 000(1-0.068)" + comect substitution
5
2 (0932
& (0.932)
50 50
n= logm:(aJ Vn= 1020.933(5)
n =416 years v answer
“4)
321 | A=P(+i)
(1+1) s Vs
A4=150 000(1+—' > ’) | 01525
12 v 12
=RI153836.73
p-X 1— (1 +
i
X[l_(H_OJSZS )_ﬂ] v'correct formula and
< 12 substitute for P
153836.73 = s
T vn=-24
x=RT747731
.. The monthly payments are R7 477,31 per month V answer
3)
322
= 3 v'substitute in correct
0.1525)° formula
747731[1—(“ - ) ] o bisas
12
iy 0.1525 Vin==6
= R42934.09 v answer
OR
6
10611/18
x=2%
2y=log, x
N v interchange x and y
1
r= EIOgZ * v answer
log, Jx
2
45 yeR v answer
OR
Y e(=x; ©) ©]
46 y=alx=p)*+q
y=a(x=3)*
45=a(0-3)" v substitution of points D
1 and P
2 a Yvalue of a
y :l(x2 —6x+9)
2
OR
1 2
y==(x-3)°
2 ¥ equation
OR (in any form)
1,
y:E) —3x+45 6
4.7 By symmetry:
g)=g(®) and g(2)=g# v correct deduction
> e-3 g)
= o ¥ expansion
=[20) + (1) + 22 + &3] -[e@) + 23]
=8(0) + [~ 2]+ [ - g@)]+ £6)
=45+0+40+0
—45 v answer
1
® )ﬂ
\ /9
(0: 45)\ S
w o
& - _'." §
h 4 5 3)
autceza.tbm
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10611/18
48 Any upwards translation will result in non-real roots. v answer QUESTION 8
[1(% 8.1 f(x + h): 1- 3(x + h)2
QUESTION 5 =1-3(" +2xh+ %) Vv f(x+h)=
5.1 x=-2or x=4 Vy=-2 =1-3x* —6xh =3h° 1=3x> —6xh —3h*
vx=4
2) N
52 X< or 2<7=6 ) f,(x):hmw
OR v-2<x<6 - " ) ¥ correct substitution
OR lim L —\l-3x into correct formula
) Vi<t [ h
x<61x#E-2 Vs i L3 =63 =30 14 3¢
2) =3 h .
53 —2<x<2 v correct critical values o 6xh =3k v simplify |
v correct inequalities = !'“;‘3 7 (— 6xh — 3}1‘)
2
[6] —lim 2 (6x-3) ¥'common factor A
[ h
QUESTION 6 =—6x v —6x
6.1 © 1, v answer 5)
=—=x
8lx 4 ) 82 ¥ substitute x =2
6.2 1, . v answer v answer
H) =5 (=2 ) &
63 y=-2 v answer
R (correct nequality / QUESTION 9
o - bracket) - In tljs penalise learners ONCE for incorrect notation.
yel2:o &)
— [(r=2)+3
Q T
d .
QUESTION 7 =7 [ +1-6] ¥ correct quadratic
7.1 x=2 answer el /ei\})resslon
()]
5 - - v
7.2 Translation of 2 units to the right and 3 units downwards. v'2 nits right ! 3
'3 wits down 53 3)
@)
7.3 xeR x#3 v answer
@
74 y=x+cC correct gradient (m=1)
0=2+c¢ v substitution C(2 : 0) v simplification
—2=c¢ ; v 10x
y=x-2 ¥ equation =10x+4x7" v 4x?
(3) (?
) 16]
9 10
10611/18 10611/18
103
QUESTION 10
10.1 S(x)=ax’ +bx* ¥ ,'
)
T=a+h..... 1 |
a+bell) Vi=a+h |
J'(x)=3ax> + 2bx v derivative ,ll
17 =3a(l)* +6(1) .'"I
17=3a+2b....(2) V17=3a+2b /
from(l) b=7-a vb=T-a b /
Substitutein (2) 3a+2(7—a)=17 1||“ 0 2
3a+14-2a=17 |
a3 v a=3 (must show III ¥ shape
- calculation) | ¥ x-intercepts
| v y-intercept
b=4 v b =4 (must show II Y'turning points
calculation) |
OR v
N N OR
JS(x)=ax’ +bx* Xx—intercepts
T=a+b V1=a+h 0=3x" +427
J'(x) =3ax® +2bx v derivative 0=x"(Gx+4)
17 =3a(l)* +6(1) o 4
17=3a+2b v17=3a+2b =t vmTy ¥ x-intercepts
- y— (00
from (1) a=7-b Va=7-b ) l!jlercep}s (0:0) ¥ yeintereepts
Substitutein (2) 3(7—b)+2b =17 Turning point
21-3b+2b=17 0=9x" + 8¢
—b= x(9x+8)=0
b=—4 v'b =4 (must show ¢ ) 3
b=4 calculation) x=0 or x:—;
a=3 v a=3 (must show y= 3(_§) + 4(_§)1
calculation) 9 9
©) 256
== 1,05
10.2 f(x)=3x" +4x7 . 23
B derivative
f1(x)=9x" +8x (0:0) or (—é. 25?) Y'turning points
2 vequate to 17 97243 "
9x* +8x=17 v standard B (If no sketch— award 3 marks for correct calculations) @
9x* +8x—17=0 standard form 10.4 F()=3x" +4x
Ox+17)(x=D =0 Y factors f'(x)=9x" +8x
x=—£ o xel v x-value () =18x+8 v (x)=18x+8
9 ' 18x+8>0 V185480
7 17) 8
y= 3(_ _) + 4[_ _) x>—— v answer
o ¥ yovalue 18
=595 i’ OR
4
h -
T other poit & (189,595 Downlopded frgm eduresoufrceza.com o)
— 191
12
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QUESTION 11

10611/18
QUESTION 13
13.1
P(E) = —”(g )
n(S) )
I sl
5!
L
" 20
=0.05 v answer (3)
132 Children 7! 'l
Grandparents 2! V2l
Parents 2! x 2! x 2! x31 =48 V48
Number of arrangements 7! x 2! x 48
=483 840 v answer
“)
171
TOTAL: 150

111 5(f) = 6000—=600f —0,21* +2x1071 . .
§(6) =~600-0.6° +107¢" derivative
5'(0) =—600-0.6(0)* +107*(0)* v substitute with 0
5(0) ==600
Thus meteorite is approaching at 600m/s v answer (600 m/s)
3)
12 5(1) = 6000 — 6001 — 0.2 +2x1071° y _
$(10) = 6000 —600(10) —0.2(10)* +2 %107 (10)° substitution
=0  answ
The meteor will be 0 m away from the planet, thus hitting it answer )
113 $"(1) = =120 +4x1077 ¥'second derivative
$"(5) ==1.2(3) +4x107(5)* ¥ substitution
=-1m/s* v answer
3)
18]
QUESTION 12
12.1 No. vNo
P(ANB)#0 VP(AN B) #0
OR OR
P(AN B) =0.159 VP(AN B) =0,159%
2
2 PAUB) —PA) +PB) -P(AN B)
=0,38+042-0,16 v substitution
=0.64 v answer
2
123 — 436
ns) = 038 ¥ substitution
v answer
=1200
@)
124 n(C')=1200(0,72) v substitution
=864 v answer
Q)]
18]

Downloaded from eduresourceza.com
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6x7 =3x <3¢
3

6x7 =3x < 9x* Y simplify
6x* —9x* =3x <0
; 3.\’: —l3i (S) 0 v'standard form
)i:} + );. ' v correct factors
xz20 or x<— eritical values
¥ correct inequalities
_ 3)
LLS | 2524 7:42x =2
22274727 -2=0
4217220 v'standard form
(4.27-1)(27+2)=0 o ctors
=1 o 2T=-2
7o NA vZ=27
. VNA
2
x==4 Vx=-4
3)
1.2

63 +2px=3x—p=0
6x* +x(2p=3)—p=0

v'coefficient of x

QUESTION 1
1.1
LL1 x> —x=30=0 y N
- correct factors
(x=6) (x+5)7_0 v'both answers correct
x=6 or x==5 [®)
112 [ 35> —8x—4=0 v standard form
bbb’ —4ac
2a v'correct subst. in the
- (-8) +/(=8)” — 4(3)(—4) correct formula
20) v =310
x=310 or x=—043 Vx=—043
Penalise for incorrect
rounding off here only
[C]
LI3 | f—x-x=1
Vi—x =1+x v'isolate square root
5-x) =(+x) vsquare both sides
X +3x=4=0 v'standard form
(x+4)(x=1)=0
x=grorx=1 v'both answers correct
NA
v'choose correct answer
[©)]
114 1 6x* —3x 5
——— <3y
2x* —x <3x7 v simplify
2x* =3x" —x =0
X —x <0 v'standard form
—x(x+1) <0 v correct factors
x=0 or x<-1 ¥critical values
v correct inequalities
OR
10611/18
QUESTION 2
2.1 T, =a+(n-1d .

o 7,=239
~239=6+(n=1)(=5) s
—239=6-5n+5

250=>5n
< v answer
n=50
3)
22 Ts=ar =18 .0 veq®
Ts=ar*=162..Q veq@
@+® r=9(<0)
3 vr=-3
va=2
R vcorrect substitution in
S = A=) correct formula
-3-1
2(=2187-1)
4
v answer
=1094
©6)
23 30 x: 11 210 35
Y3 11 —x: 100 14 Virst difference d,
“x=4-14 v'equating second
-2x=-10 difference
x=5 v answer
3)

A=b* —dac
A=(2p-3)° —4(6)(=p) ¥ correct substitution in
—4p? +12p+9 correct formula
=@2p+37° v factors
A= pprﬁscl square v .. A= perfect square
.. rational roots (conclusion)
“)
125]

Downloaded from eduresourceza.com
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24 [S,:8,=9781
5 97
S, 81
all-r* ;al—r‘)iﬂ v
= 1=r 81 a!l—rx Lall-r') 97
a(l—r‘g)>< I-r 97 I-r 1-r 81
azr) 2L s
- dll-r") 81 v sinplify %1 14%=2
-r*) 97 1-r') 81
1—*) 81
- N+t _97 v factors
1-r 81
I+ A
81
=18
81 4
4 gy
r=3 3
(2 “r=(3)
3
(2
L r=| =
3
First three terms: 9: 6. 4 Vfirst three terms
©)
2501 | 2(p-5)+2(p-5)°+2p—35) +...
r=p=5 vir=p-5
Convergent:
—l<r <1
v —
—l<p-5<1 l<p=5<1
4<p<6 V4<p<6
3)
252 s, __a_
1-r
— V'substitute a=—1
1-(=9) V==l
- 2 )
=73 v answer
3)
124]
10611/18
ol (+7) -1
i
<y lE
74713 (1+—°"°2’) -1
» 12
B 0.1525
12
F =RI50164.35
A=P(1+i)'
15 T
A=153 836A73(1+%) V153 836,73(1+L>223]
1
A=RI193098,52
.. The outstanding balance is R42 934.17 v answer
“)
3]
QUESTION 4
71 y=-=8 v answer
A
12 7@ =0
2-8=0
AtP: 2" =
993 v¥=2}
x=3
PG:0) v'P(3:0)
x=0
S(x)=2"-8
At D: s v2'=1
=7
D0 :-7) v answer D(0: —7)
“)
13 0= 7208
_o%_g.g v substitution
o
h(x)=2% v answer
OR
h(x) =4 2
i Y4
he=4 Y'interchange x and y
y=log,x v answer
o Downloaded frg

m edures

10611/18
QUESTION 3
3.1 A=P(1-i) v correct formula
100 0(_)((::134 000(1-0.068)" + comect substitution
5
2 (0932
& (0.932)
50 50
n= logm:(aJ Vn= 1020.933(5)
n =416 years v answer
“4)
321 | A=P(+i)
(1+1) s Vs
A4=150 000(1+—' > ’) | 01525
12 v 12
=RI153836.73
p-X 1— (1 +
i
X[l_(H_OJSZS )_ﬂ] v'correct formula and
< 12 substitute for P
153836.73 = s
T vn=-24
x=RT747731
.. The monthly payments are R7 477,31 per month V answer
3)
322
= 3 v'substitute in correct
0.1525)° formula
747731[1—(“ - ) ] o bisas
12
iy 0.1525 Vin==6
= R42934.09 v answer
OR
6
10611/18
x=2%
2y=log, x
N v interchange x and y
1
r= EIOgZ * v answer
log, Jx
2
45 yeR v answer
OR
Y e(=x; ©) ©]
46 y=alx=p)*+q
y=a(x=3)*
45=a(0-3)" v substitution of points D
1 and P
2 a Yvalue of a
y :l(x2 —6x+9)
2
OR
1 2
y==(x-3)°
2 ¥ equation
OR (in any form)
1,
y:E) —3x+45 6
4.7 By symmetry:
g)=g(®) and g(2)=g# v correct deduction
> e-3 g)
= o ¥ expansion
=[20) + (1) + 22 + &3] -[e@) + 23]
=8(0) + [~ 2]+ [ - g@)]+ £6)
=45+0+40+0
—45 v answer
1
® )ﬂ
\ /9
(0: 45)\ S
w o
& - _'." §
h 4 5 3)
autceza.tbm
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48 Any upwards translation will result in non-real roots. v answer QUESTION 8
[1(% 8.1 f(x + h): 1- 3(x + h)2
QUESTION 5 =1-3(" +2xh+ %) Vv f(x+h)=
5.1 x=-2or x=4 Vy=-2 =1-3x* —6xh =3h° 1=3x> —6xh —3h*
vx=4
2) N
52 X< or 2<7=6 ) f,(x):hmw
OR v-2<x<6 - " ) ¥ correct substitution
OR lim L —\l-3x into correct formula
) Vi<t [ h
x<61x#E-2 Vs i L3 =63 =30 14 3¢
2) =3 h .
53 —2<x<2 v correct critical values o 6xh =3k v simplify |
v correct inequalities = !'“;‘3 7 (— 6xh — 3}1‘)
2
[6] —lim 2 (6x-3) ¥'common factor A
[ h
QUESTION 6 =—6x v —6x
6.1 © 1, v answer 5)
=—=x
8lx 4 ) 82 ¥ substitute x =2
6.2 1, . v answer v answer
H) =5 (=2 ) &
63 y=-2 v answer
R (correct nequality / QUESTION 9
o - bracket) - In tljs penalise learners ONCE for incorrect notation.
yel2:o &)
— [(r=2)+3
Q T
d .
QUESTION 7 =7 [ +1-6] ¥ correct quadratic
7.1 x=2 answer el /ei\})resslon
()]
5 - - v
7.2 Translation of 2 units to the right and 3 units downwards. v'2 nits right ! 3
'3 wits down 53 3)
@)
7.3 xeR x#3 v answer
@
74 y=x+cC correct gradient (m=1)
0=2+c¢ v substitution C(2 : 0) v simplification
—2=c¢ ; v 10x
y=x-2 ¥ equation =10x+4x7" v 4x?
(3) (?
) 16]
9 10
10611/18 10611/18
103
QUESTION 10
10.1 S(x)=ax’ +bx* ¥ ,'
)
T=a+h..... 1 |
a+bell) Vi=a+h |
J'(x)=3ax> + 2bx v derivative ,ll
17 =3a(l)* +6(1) .'"I
17=3a+2b....(2) V17=3a+2b /
from(l) b=7-a vb=T-a b /
Substitutein (2) 3a+2(7—a)=17 1||“ 0 2
3a+14-2a=17 |
a3 v a=3 (must show III ¥ shape
- calculation) | ¥ x-intercepts
| v y-intercept
b=4 v b =4 (must show II Y'turning points
calculation) |
OR v
N N OR
JS(x)=ax’ +bx* Xx—intercepts
T=a+b V1=a+h 0=3x" +427
J'(x) =3ax® +2bx v derivative 0=x"(Gx+4)
17 =3a(l)* +6(1) o 4
17=3a+2b v17=3a+2b =t vmTy ¥ x-intercepts
- y— (00
from (1) a=7-b Va=7-b ) l!jlercep}s (0:0) ¥ yeintereepts
Substitutein (2) 3(7—b)+2b =17 Turning point
21-3b+2b=17 0=9x" + 8¢
—b= x(9x+8)=0
b=—4 v'b =4 (must show ¢ ) 3
b=4 calculation) x=0 or x:—;
a=3 v a=3 (must show y= 3(_§) + 4(_§)1
calculation) 9 9
©) 256
== 1,05
10.2 f(x)=3x" +4x7 . 23
B derivative
f1(x)=9x" +8x (0:0) or (—é. 25?) Y'turning points
2 vequate to 17 97243 "
9x* +8x=17 v standard B (If no sketch— award 3 marks for correct calculations) @
9x* +8x—17=0 standard form 10.4 F()=3x" +4x
Ox+17)(x=D =0 Y factors f'(x)=9x" +8x
x=—£ o xel v x-value () =18x+8 v (x)=18x+8
9 ' 18x+8>0 V185480
7 17) 8
y= 3(_ _) + 4[_ _) x>—— v answer
o ¥ yovalue 18
=595 i’ OR
4
h -
T other poit & (189,595 Downlopded frgm eduresoufrceza.com o)
— 191
12
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QUESTION 13
13.1
P(E) = —”(g )
n(S) )
I sl
5!
L
" 20
=0.05 v answer (3)
132 Children 7! 'l
Grandparents 2! V2l
Parents 2! x 2! x 2! x31 =48 V48
Number of arrangements 7! x 2! x 48
=483 840 v answer
“)
171
TOTAL: 150

111 5(f) = 6000—=600f —0,21* +2x1071 . .
§(6) =~600-0.6° +107¢" derivative
5'(0) =—600-0.6(0)* +107*(0)* v substitute with 0
5(0) ==600
Thus meteorite is approaching at 600m/s v answer (600 m/s)
3)
12 5(1) = 6000 — 6001 — 0.2 +2x1071° y _
$(10) = 6000 —600(10) —0.2(10)* +2 %107 (10)° substitution
=0  answ
The meteor will be 0 m away from the planet, thus hitting it answer )
113 $"(1) = =120 +4x1077 ¥'second derivative
$"(5) ==1.2(3) +4x107(5)* ¥ substitution
=-1m/s* v answer
3)
18]
QUESTION 12
12.1 No. vNo
P(ANB)#0 VP(AN B) #0
OR OR
P(AN B) =0.159 VP(AN B) =0,159%
2
2 PAUB) —PA) +PB) -P(AN B)
=0,38+042-0,16 v substitution
=0.64 v answer
2
123 — 436
ns) = 038 ¥ substitution
v answer
=1200
@)
124 n(C')=1200(0,72) v substitution
=864 v answer
Q)]
18]
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20 pages
10611/19
1.1.3 27 =52 = —144
2"(1-5.2)=-144 v factorise
2%(1-10) =-144
2(-9)=-144 ¥ simplification (- 9)
2" =16 OR x =log,16
27 =2*
4 v'simplification (2*)
= OR
correct use of logs
vanswer
(O]
12 J(x)=(x=-2)(x+6) ¥ both correct factors
f()=x" +4x-12 v answer
)
13 Dty =17 o )
=8 o))
from (1)
2x+y=17
p=17=2x ... 3)
’ * v solve for y in equ. 1
substitute (3) into (2)
*(17-2x)=8 v substitute for y in
17x=2x" =8 equ. 2
—2x" +17x-8=0
27 =17x+8=0 v standard form
@x=D(x=8)=0 v factors
x =% or x=8 ¥ both x answers
substitute into (3)
Downloaded fr
oo e oo+

10611/19
GAUTENG DEPARTMENT OF EDUCATION
PREPARATORY EXAMINATION

MATHEMATICS
(Paper 1)

MARKING GUIDELINES

QUESTION 1

111 2x +3=8x

2x" —8x+3=0 v'standard form

b 1:[172 —4(a)(c)

2(a)
a v bstitution
—(=8) = !(‘_3 —402)3 correct subs!
x= =5 2(2)) 210 into correct formula
vV answers
or x=0.42
[©)
Penalise for rounding-off in this question ONLY.
1.1.2 4x=2x(x-3)=0
4x=2x"+6x=0
2x2 —10x 20 v'standard form
2x(x=3)=0 v factors
x=5 or xs0 V' answers
@
Both inequalities MUST be correct for allocating the
marks.
2
10611/19
—17-2(L
y b
y=16
v both y answers
or
y=17-2(8)
y=1
OR OR
24y =17 oo (1)
xy=8 N )]
from (2)
xy =8
8 3)
y== v solve fory in equ. 2
substitute (3) into (1)
8 v substitute for y in
2x+; =17 equation 1
2 =17x+8=0 v standard form
(2x=1)(x=-8)=0
1 ) v factors
A 8 v both x answers
substitute into (2)
1
-y=8 OR 8y=8
2
y=16 y=1
v both y answers
' 4



10611/19

10611/19
231 Arithmetic v arithmetic
Constant difference between successive terms v correct reason
&)
232 747 v answer
[©)
233 T =a+(n-1)d
Ty = 3 +(30=1)(1) ¥ correct substitution
T2 ofa, nand d
63
Ty = ) v answer
)
234

Sh = %[2a+(n—l)d]

n. 5
2176 =212 + (= (D]

0=n"+4n-4352
0= (n-64)(n+68)
n=064

n=-68

64 +1=065

OR

—l+ 2176 = l(n1 +2n-4)
2 2

—1+4352=n"+2n-4
n’ +2n=-4355=0
(n+67T)(n=65)=0
n=-67 n=65

v substitute into correct
formula
v standard form

v choice of n = 64

v answer

OR

V'V equating correctly

v standard form

v choosing correct

n-value
(C)]
[15]
6
10611/19
QUESTION 4
41 0,08\" ¥ correct
3 e 0,08)" v simplification
2 12 ]
3
log yo 5 =7 v’ correct use of
(7 )2 logs
n =61,02 months / (accept 62) v correct answer
n=5,09 years (accept 5,17) in years
NOTE: (5,08 is NOT accepted.) 4)
421 [1-0+)™"] v =240
i Vi 0,24
12

0,24 a0
1- (14222
A=+ 12) ]
0.24
12

¥ = R806,96

¥ correct sub. into
correct formula

v’ correct answer

(6)
1.4 2mx® =3x -8
2mx® -3x+8=0 v standard form
A=(=3)" -42m)(8) v correct substitution
A=9-64m into correct formula
for non-real roots, A < 0 v A<0
9-64m <0
9<64m OR -64m <=9
9 9 v answer
—<m m>—
64 64 @
[24]
QUESTION 2
2.1 1.2, %10
2 2
AVARAVARRV
52
2 2 2
AVARRVA
1 1
2a=1 3a+bh=2 atb+e=—2 |v a-t
=1 D tp=2 1 =1 v b=1
a=3 3Q)+h=1 SHldc=—1 o
b=1 c=-2
T,=>n’+n-2 VT o=inzin—2
T, = Lo 2 4
w=z 0 +2n—=4) )
2 Ty =T, =[L (757 +75- 231~ [L (74 + 74-2
5T _[5{( ) +75- }]_[E{( V" +74=231 | v correct substitution
s =T = &l v answer
2 &)
5
10611/19
QUESTION 3
3.1 L _206-1
23D v value of r
r=3x-1
-1<3x-1<1 v —1<3x-1<1
0<3x<2
O<x< 2 v correct constraints
3 3)
32 T, =ar S, =25
6=kr a v or= ﬁ
S, =— k
r== .. () 1-r v substitution
k k \
2B5=-— .. () (a,1,8,)
sub. (1) into (2) 1-r
-8
k
k=25 1—ﬁ
k
k=25 %
N v’ standard form
0=Fk"=25k+150
0= (k-10)(k~15) v factors
. 10 or k=15 v’ answers
)
33 (Ix2)+(5%6) + (9x10) + (13x14) +.+ (31x82)
(4n=3)x(4n-2) v 3
=16n" -20n+6 v (4n-2)
4n-3=81 OR 4n-2=82
4n =84 4n=84
n=21 n=21 vion=21
21 21
21&.2 -20n+6 QR 2(4n-3)(4n-2) v answer
" "~ (O]

4.22 PU _ x[l—(1.+1)'"]
i

806.96 l—(

L= 0,24
12
= R39205.67

OR
b bty 20501
1

806,96 (1+

P = 40000(14,%)6O -

v correct
substitution into
correct formula

v 'n=180

vi %24
12

v answer
OR

v’ correct
substitution into
correct formula

v n=60

v’ answer )

, bown

2|
Oaded from eduresourceza.com




10611/19

=R39206.20
423 » MI=(1+i)"] v n=180
T 018
v 2018
x[l—(1+—0{;8)‘”"] 12
39205,67 = —ois v correct
TR substitution into
Y=R631,38 correct formula
v correct answer
. . “)
NOTE: If the candidate uses R39 206,20 then the answer is
R631,39.
[16]
9
10611/19
5.4 . 3
f)=—=-2
x-1
Point of intersection (1 ; —2)
y=-x+q
2=—()+q v om=-1
g=-1 v substitute point (1;-2)
ny=-x-1 v answer
3)
191

, Downloaded from edures

10611/19
QUESTION 5
5.1
i =——2
v equate to 0
5
5
x=2
2
5
L (=5;0) v’ answer
2 @
NOTE: Must be in coordinate form.
52 3
0)=—--2
f(0) o1
y=-5
v answer
-(05-5) m
NOTE: Not necessarily in coordinate form.
53 %
Xy
! v shape
v x- and y-intercepts
. (2500 . ¥ correct asymptotes
it \‘-1____________’
1 y=7
=1 3)
L
10
10611/19
QUESTION 6
6.1 f(x)==2x"=5x+3
~(=5) v correct
=5 substitution
2(-2) . -b
nto x =—
P 2%
v x-value
v y-value
OR OR
S'()=0
—4x-5=0 v derivative
-5 v equate to zero
r=2
4
v y-value
OR OR
f(x)==2x"=5x+3
X L5 3 v determine
/(x)=-2[x‘+;x—5] 25 5\’
; i [3)
. 2 5 5, 5, 3
o 2 x 4 (D) = (D) =2
S(x)=-2x +2x+(4) (4) 2] P
‘ 5. 49 actorisation
= [(x+2) —— 2
JSx) [(x+4) 16] (x+i)
. 5, 49 4
x4+ 2
S ==20c+ )"+ o
_ y-value
TP(—S;Q)
4°8 (3)
ourceesZa.Cuolll
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6.2 49
yE(—w;?] v answer
OR
ar O]
6.3 tan135° = -1
me—1 v o m=-1
fx)=-1 v f)=-1
Ax-5=-1
sx=-1 vox=-l
F(=D==2(-1)*-5(-1)+3
y=6 v y=6
P(-1:6) @)
6.4 P P v’ answer
<=5 s v’ answer
()
[10]
13
10611/19
QUESTION 8
8.1 8.1.1 x<2 v'v answer
(2)
8.1.2 O<x=l v critical
values
v answer in
correct
notation
(2)
8.2 8.2.1 g(x)=log, x

y=log,x

nx=2" v interchange
ny=2" xandy
ng@)=2" v answer
(2)
822 log,(3-x)=x
-1

2 =3-x vE

3 . . -1 (inverse)
therefore point of intersection of g and s v point of

intersection

8.23 x=1

¥ answer

1)

191

. Downloaded from eduresourceza.com

10611/19

QUESTION 7
71 f(x)=a"
1z v correct
4 substitution
1
i v square root
1. 2
B [©)
72 S
()
1V v interchange
X= (E) xandy
y=log, x v answer
: 2)
7.3 (1 x
Y 2
e
—y={=
2
1\" v answer (1)
)= '(E) OR  h(x)=-a" OR h(x)==-f(x)
7.4 x=0 OR x>0 OR x<0 OR x=0 v'v answer
@)
171
14
10611/19
QUESTION 9
9.1 9.1.1 f(x)=3x-x’
fe+h)=3(x+h)=(x+h) v fix+h)
vy g L) = ()
100 =lim T
P 3(x+h)=(x+h)’ - (3x-x") v'correct
7700 = im h substitution
£ = lim 3x+3h=x"=2xh+h’ =3x+x°
=] h
70 =l 2D  simplification
oy hB=2x+h) ¥'common factor /
10 =lim —
fl(x)=3=2x ¥ correct answer
0 )
NOTE: Answer only (;)
912 |Ah-2 7 A1) and £(3)
-0 both correct
fB3)-f1)
2
v substitution
v answer
3)
9.2 9.2.1 8-3x°
V===
8x
y=x"-Zx v simplification
& _ 5y = 3 vooosx
dx 8
v o2
8
3)

16



10611/19

922 1
D, [3/)'_2 +— + 2x]
x
D, KT ex 4 2x
v simplification
1 1
D, [gx'ﬂ-x-? + 2] L, 2=
3 3
v o-x?
Vo2
(]
[15]
17
10611/19
QUESTION 11
111 P=ar+4x+20 ¥ correct formula

32=m2x+4x+2l
16 =7x+2x+1

1=16-7x-2x

v correct
substitution

v answer

3)

11.2

A=4xi +%n(2,\')2
A =4x[16—7tx—2x]+2.7tx3

=-8x* = 27x” + 64y

v correct formula

v correct
substitution and
simplification

)

113 A(x)=0
¥ derivati
16x -4y +64=0 derivative
4x+mx=16=0 v derivative =0
x(4+m)=16
16
x=
4+
x=2,24m v answer
OR OR
=64 Vv sub. g and b
= 2(-8-271) into A.0.S.
formula
x=224 v answer
3)
18]

10611/19
QUESTION 10
10.1 v shape
"
| v xand y-
14 intercepts
P v turning points
' 6]
10.2 @) =a(x=1y (x-4)
8 =a(3-1’(3-4) v substitution
8 =a(-4)
;= -
‘ v oa==2
()= 2= (x=4) v substitution
F(x)==2(x" =2x +1)(x—4) v simplification
f(x)==2x"+12x" = 18x +8
@
10.3 f(x)==2x" +12x"-18x+8
1) = =6x" + 24x-18
"(x)==12x+24
g o ¥'second derivative
"(x)<0
fre< Y f(x)<0
-12x+24<0
-x<=2
¥>2 v answer
3)
[10]
18
10611/19
QUESTION 12
2.1 P(A or B) = P(A) + P(B) — P(A and B)
0,6 =03 + 04 -P(AandB) v' substitution
P(A and B) =0,1 v’ answer
2)
122 12.2.1 4=32 v’ answer
B=48 v’ answer
()
1222 _lot Lo or
P(iPhone) 166 166
=0,61
()
1223 _4 vy 48
P(iPhone/Gr 12) 101 1ot
=0,48
. (2)
18]
QUESTION 13
131 91 7701
=362 880
OR
OR
v
9x8xTx6x5x4x3x2x 1 Ix8xTx6x5x4x3x2x1
=362 880
@
13.2 41 %31 x 21 x 31 vV 41x3Ix21x3!
=1728 v answer
(3)
133 From left to right and from right to left vV answer
Therefore 2 ways ?2)
NOTE: _If answer is 1 way, award 1 mark ONLY
171

, Downloaded from eduresourceza.com
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i
x=dxl =4

MATHEMATICS P1 (10611)
17 pages
1
1061120
QUESTION 1
LLI x5k
I 457200 ¥ stundard form
e —513’_5’—4(3}[-—7] v ¥ suhst, into
(3
correct formula
_-safitm
6
=09 nrx=ﬁ5? + ¥ answers
b [59]
PENALIZE | MARK FOR INCORRECT ROUNDING IN
THIS QUESTION ONLY.
L12 2 =0x45 Ve = ) TR )
2dege-5=0 7 T | v standund form
Exsl)(xr=5=0 = 9  factons
1
R @ + both answers correct
ANY OTHER VALID METHOD —— | (&)
L3 2 sesnd
X =Sprd i  standard form
{x=d)(x~1)>0 7 -
\/ . . +
k! } R = —
1 1 4
¥ critical values
®2l oor x»4
v hoth correct answers
4y

I o

it n” ¢ et fony

{RA=a){eti )= Pyl

¥ : o fkiore

desorsiact VL e, ¥ erbcal Yabica! deirinie
EZ-“‘-.,' l—"‘l CTE T P reicne T

[y u o squrieg! bedrenr |4

¥ _maswer’ antivaved
2

x4 vl + isolating W
PAoga1629x Y | squaring both sides
FTx16=0 1w —b OR k= 0] ST U e e fonm
(r=16)x=1]=0 .~ ) v factors
=16 OR x21 ¥ critical valies
MR LA lutee bicof dme | ¥ selection/rejection
—— ofi ot
{6)
12 LT 4= PRty =0 [V
Jot 2 mik ™ w
. 28+ Th=4=0 ymmm
(k=T k=d)=0 - i |7 o
1
*“5 OR k=—4 = v critical values
- 1 - / at=l
&= e ¥ rejection of | answer
x¥==1  Nota solution )
3

x=p—13.. (1) and JZ—::)I—S...(Z)

sub (1) into (2)

o Hey3
iy =y-3
F=p /

v substitation

1=y =3 =6y+9 ¥ siquara both sides
Duyi=fy=6 L~ « standard fee
0=t=oxpey  feoe
v
y=5 OB ye—1 L Lk selubistbic povaline
Spwn ot ariyland lE
ot
ORr OR
3
1061120
x=y-13 and A—r=p-3
Ay=x413 (D) Fz=y-3 .
Sub for y info equation 2
i mxgra=3y L / i
JZ=r=ze10
2y =5" 4 205+ 100 ‘/ ¥ squure both sides
O=x"421%+98 e o s R
O=(x+1d)x+7), 1~
v
ol ORI L Bacory
y#-1 OR y=¢ L/ ¥ rvalues
¥ pvalies

(6]

.
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Son=S oor nE6 /

A Con't be § becaute. Baen 52 31

¥ correet substitution
into correct formula

+ simplification (— le}

' correct answers

10611720
QUESTION 2
L |3 VN
(1}
2.1.2 o N
NAY
E\/E
T
¥ second difference
=2
a=| v’ v
Jubb=6 s
H)+bh=6
b=z b
a+h+e=|
l+3=c=1
. \/ v cm=3
T,=n*+3n-1
4
213 | W, =2n+d4 v~ W =2nad .L)_
50=2n+4 ¥ equating to 50
46 = 2
n=23 ¥ 3
n=
T, =23 #3233 - ¥ substilution
w5 s
(5)
EEN I Vanswer i
i
222
_1;1;2 -+ 250 terms
27373
—" v valug of d
250
sm_T[z[_%Jﬂgm_mu} / ¥ comect sub, into
/ correct formula
Fog =31000 ¥ Sz = 31000
_-_0+_£. +|:|+%+0-| %._.tusﬂourms
Sg=a10000y v answer
L i
)
10611720
23 1=k
3 _5_] o " v g
. I 1=K )
S=le2l—|<l =
[5]< ﬂ \ S Lol =l
_.'.([ﬂkl ke
7415 J’ z | |T e I=le
5 ¥
—E-cldmE ‘ -k =
——c—k(%/ | i
k Bl + correct critical values
—3<k<-1- »./ |
3 ¥ mnswer
.I )
= =
6

and: S musk &
ANSWER ONLY: FULLMARKS o4 ool noy &
32
¥ eorrect substitution
into
correct formula
+ mnawer
(2
151
7
101120
QUESTION 4
41 [axa<d  answer
¥==1
v answer
2
421 __6 I -
Yt 7 x=0
) I
answer
[EED P o
TEi2 v y=tl
=
Tx42
Xi2=6 o
E=4 v answer
(3]
43 i
! "
!
7
'
'
|
| + shaps
e | TS, v
5 ' ¥
= R SR ey
.: " v‘:g\my.
|
i
'
'
|
|
i
i
[6}]
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1061120
|-4_4 y==(x£2)-1 1~ ==
—_— ¥ comeot
subst. of
paint
(<2:-1)
- ¥ answer
y=mte ox
=l=al(2) +e W
_J-“( . v o=
¥ correct
sy =—ed v subst. of
point
=21
v answer
ANSWER onid NoT ALCEPTABLE
9
1061120
QUESTION 5
S| pled=log,
x=log, ¥ )
- - ¥ ¥ answers
52 "
v shape p
¥ paintun p
¥ o shapa p~!
¥ pointon pt
| (6)
v
T2=|DB.X mjs:"'-{“?- P
x=9 T
0”(;/ o de2 ": o v valueof x
i X v
i we Xeq :'rn.'trh el answer
Y pER LT f\f;r:;:wf. o
54 [ weinterceptof pis(l; 0) when the |opul cheeged
wintereopt of A =tz o refiedlion aloud
\/El/ e yemy 18 A B
(2)
113

7 i i
i - la‘jdl-'l)
o= Losal-x) (w-ink s d'=°)
3% -
| =
|

106711720

QUESTION &
Gl
y=alx=pF+q st the tuiring pat it
S=a{00-2§ +3 formn
e v ¥ ¢ sub. point A and B
i corvectly
1
va=g v v value of o
,v‘—%(x—zfﬂ o ¥ sub.a, pand g
i
y 5{: —dx+4)+3 I E‘?Ma ;
i ¥ + simplification
s
y—zx 2x+243 | v s
: | (5
y=Ef—2x15 i
6.2 The graph does NOT cut the r-axis,
B — e chscriminonl 1% ¥ explunation
aliive
ad< g P v oa<d
@
53 1 f_gysS=f K= abenzental ine
fe VL padt o clnevE -
L RV e T:7 bic tinen A7G bl
s ok ooty exists (e | el ) @
64
* f Skift et 8 16 5)
y“Ef—3¥+5;3 5 unity dewn
y=lx’—21r ¥ oid _-j-'unt must ¥ answer
2 beamme e new .]-ml'. (1
1]
11
06117240
QUESTION 7
L 0T e cn choging compond
My T (M L a e corgand annually | ¥ corect sub. into
5 i u correct formulas
i =LI JM] -1
: v’
v
fy =11,30% o sl
- Mary has secured the befter mite. ¥ conclusion
3
721 ¥ value of {
* valuo of #
3 ¥ correet sub, into
| o corveet formula
~mierasoas ¥ answer
722 =
B l/znmn[l—[h-"k!]"] dee &
B 6-[,450"44__'3 formula v suhet, of F, xand §
ol info correct formuln
12
e
0,46513...= I—[I E]
[ "
"
a,msu..=[l+‘:'—z] v’ v simplification
bx(l,ﬂ 0,53486..==n v ¥ corect use of logs
1,
mettn Mt puoddd dogo i,
She will be able to receive the money in 75 full full ¥ unswer
months amsant | ok ¢ @
723 s bl ]
BE™ T2 1 eskingwbal
wong|1-[1e22| |'e }
A [“ 12] er freseidmive of | ¥ Substxand ¢
Pe= 01 = e loan will be 7, into coreect formul
5 alter 7o prywieits correct value of »
Pe= R 131926060 o 15-10 ¢ &5 euks G gueen
<N s alier we witsdiounl | conglusion
L =l Rzoosn vae oo i4)
1w i @0, 3 i LN
o 2 ok s oA 115] |
| Moy zole — (pel 1015

| Moy | Apf =

—3 | Mev = |ock = R payments par yrel -

b pay enen ks A
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10611/20 1061120

QUESTION 9
QUESTION 8 (Xl 4
- ) For y=— lhegr-dmntnl‘ﬁnmngqmmllwcnms -
| Sl =2 6 Y ¥ exponential form
y=ty! S
SO ==+ hY 4+ 60x+ ) s s . e s
2. = clrowi tua gl
FUr+ ) =205 + 2 + )+ G + 6 P & T * -
S+ ) =26 == 2W 62+ 6 e Sl el () ¥ decivative = |
A=y
= k- flx)
fio= [|mﬂ‘*'7
. P .,.,Fm.u.e delats for g | ¥ rvnlues
F) =i =2t -m 2&‘+ﬁx+ﬂfl¥x‘+ﬁxj ¥ comect sub. inlo .I.x:—-iml xf; L v pvalues
e * correct formula Vi e )
£y =2 Ak 2+ et Ght 2 6 2-1 @
0 iy
o i 2 56 |0 T ) £y P o | VESDE=A?
b I pela- 1 e 16) Are Bee reoth ¥ squaring hinomial
=i h=4e—2h+6) pe=x' -0 4 24x—16 | ey end tuse)
o 7 Thekiine ‘Lﬁ wle @
Fx)=lim ~dx-2h+6 s jmas
9, - =
S0 ~4x46 v You coneob use sherk | v answer 32 | pn ot s b I,
S end otall (03] %=ll‘;—l!r+24=0 Flxh=0 ¥ derivative < {
2. 1 =
fw=atelaar ) %
Pl ok e )
Sl =dxs 20 + N v dx (z-2)(x—4)=0
v uv by = (@ v o : (1=2OR x4 Vv factors
[EE) 7 @ | y=aOR y40 v .
=" 4
x—d wad a'\:md\.'
i BE;4) ¥ coardinates of B
fin)= ‘("_A’ﬂ V factorising )
v’ - “)
W =1 ¥
;m.—i’-‘% p— 923 A/ e momend e Badion
S L k<=16 hol 3 pesitue cooks eod fkowo ¥ ¥ answer
Jix=at=x — BUT wihart ke aoes Triough tae gl
Fix=2c=| v ¥ simplification of f i ax gipl Wi ek ive =t oue waly  (2) o
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@1.1.2 The marking guideline is correct. The allocation of the second mark is
been queried. A candidate has an option to either factorise a quadratic
equation or to use the guadratic formula to do so. A mark can therefore be
allocated to any of the two processes. We have also indicated that a candidate
may use another valid method. Therefore this suggestion had been catered
for. The marking guideline is correct.

01.1.3 The critical values are clearly identified as 1 and 4, The marking
guideline is correct.

01.1.4 An alternative correct solution has now been provided. The marking
guideline Is correct, however, a different view in regard to the factor mark is
been provided. This request is consistent with 01.1.2 in that a candidate can
obtain this mark by either factorising or using substitution into the quadratic
formula. The marking guideline is correct.

Q1.2 An alternative solution is been provided. The marking guideline is

correct.

Q1.3 An alternative partially in-correct solution is suggested, that y = 1 when
in fact y # = 1. The marking guideline is correct.

Q2.3 The question is correctly stated in the Question Paper and the answer
presented In the marking guideline is correct. The argument used is partially
valid. The question is of a higher order and requires the candidate to reason
that this is a converging series. The hint Is indicated by the word values. Any
application of any other geometric series formula would generate a value and
not values. This question has been tested in a past NSC examination by the
DBE.

This question can additionally be declared valid based the following
explanation:

Let us begin with an explanation on a converging series. The modulus of the
Geometric series ratio must be less than 1 to declare the series converging.
This means that there is a limit to a converging series. Most educators want to
see the word converging in such a problem, but an argument can be
formulated that this simplifies the question and hence impacts on the
cognitive level of the Question. This Question confirms that the values of k

exist which then implies that there is a limit to the solution therefore declaring
the word convergence redundant. Bear also in mind, that if the sum of a series
gets closer to a particular value as a result of the increase in the number of
terms the series can only converge, hence the concept that a converging series
has a limit. This Question stipulates that k has a limit.

Now, let us consider why anyone should not consider this series to be
livergent. When the modulus of the Geometric series ratio is more and equal
to 1, a divergent series is defined. Therefore, the conclusion is that a divergent
serles does not have a limit, which suggests infinity. This Question clearly

commands that & has values.

So, the conclusion that one reaches is that the debate is based on the omission
of the word convergence, but this has now been dealt with above. So, what
this omission also influences is the cognitive level of the Question which was
the intent of the examiners and both the internal and external moderator. As
examiners and moderators, lets raise the bar to influence the quality of
teaching of this concept hence improving the quality of understanding and
learning. Let us look to protect the finer principles of Mathematics in
conjunction with the curriculum and the cognitive level at which such a
question can be pitched.

Q4.3 The marking guideline is correct. The value of @ is given in the question
and to request a mark for a given fact is unfeasible. It has become standard to
issue the mark for the shape and this can be verified in all DBE examinations
over the past 10 years.

Q4.4 The process of allocating total marks for a candidate presenting an
answer only must be in line with instruction 5 on the INSTRUCTION AND
INFORMATION page to candidates and should additionally be in line with the
cognitive level of the question. This problem required an understanding of
gradient, but additionally required a calculation as a candidate had to make a
substitution to derive the answer. Answer only is therefore not applicable. The
marking guideline is correct.

Q6.2 This comment is valid, but the marking guideline is most correct in that
the answer is presented in a more defined mathematical manner. Marking
guidelines must ultimately influence the way educators teach in the classroom
and this process must define clearer presented answers from candidates.
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Q7.1 A proposed alternative marking style is been requested based on a
candidate totally mis-understanding the question. The comment is valid, but
the focus of a marking guideline should concentrate on providing the correct
solutions and not focus on a misconception in evaluating candidates answers.
It should be reasonably understood that marks cannot be awarded for
irrelevant solutions. The marking guideline is correct and presents the only
possible manner in which this question should be answered, so the comment
should be regarded as additional information to a marker and such comments
should be placed in the notes to a marker.

Q7.2.1 An alternative method is been presented to calculate the value of 114
and additionally a marking style proposed on a candidate’s misconception of
the question has already been dealt with in Q7.1 The marking guideline is
correct. ’

Q7.2.2 The comment has value and is generally added to the notes
accompanying a marking guideline. The marking guideline is correct.

Q8.1 The comment has value and is generally added to the notes
accompanying a marking guideline. The marking guideline is correct.

09.2.4 The question requires two processes. A candidate must determine
both the first derivative and the second derivative. Evidence of this must be
presented by a candidate to be awarded full marks. Refer to instruction 5 of
the INSTRUCTION and INFORMATION page.

Q10.1 The comment has no bearing on the answer and is therefore irrelevant.
The marking guideline is correct.

Q111 Advise is purely been given to alternatively evaluate this question. The
advice has merit but does not render the marking guideline incorrect. The
marking guideline is correct,

Q11.3.1 This is a comment that usually is inserted in the notes accompanying
a marking guideline. The marking guideline is correct.

Q11.3.3 THERE IS AN ERROR ON THE MARKING GUIDELINE.
THE ANSWER SHOULD BE:

10%10%x10x1=1000 OR 10x10x10= 1000

AND NOT

=9xBxTxl
=504

The recormmendation is therefore valid and after cross referencing with a
previous version a typing error was forwarded to the Examinations Directorate
and as Internal Moderator except responsibility for the error.

The TOTAL for this question paper must be 150 not 146 as the Issue around
2.3 has now clearly been explained.

Kind Regards.

G. Frank
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