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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

L.

This question paper consists of 11 questions.

2. Answer ALL the questions.

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

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

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

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

7. If necessary, round off answers to TWO decimal places, unless stated otherwise.

8. Diagrams are NOT necessarily drawn to scale.

9. An information sheet with formulae is included at the end of the question paper.

10. Write neatly and legibly.
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QUESTION 1

1.1 Solve for x:

LEl-—5(x+2)2-9=0 3)
1.1.2 2x? —3x—4=0 (answers correct to TWO decimal places) 3)
L13l x2-2x<15 4
1.14  5x 4 /5x+2 = 150 4)

1.2 Solve for x and y simultaneously:
x—y=3and x? —xy=2y*+7 (6)

1.3 Given: (a—b)(a+b) =2b(34a—b), a>0andb >0

Determine (a + b)? interms of a and b. (4)
[24]
QUESTION 2
2.1 Given the arithmetic sequence: 1 ;5 ;9 ; ... ; 181
2.1.1  Determine the nth term of the sequence. (2)

2.1.2  Calculate the:

a) (2)
b) 3)
2.2 The general term of a quad 2quence i : : Sn+c
Ifitis given that T, = M ' ’ T, = 4 € the values of ¢ and c. (4)
[11]
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QUESTION 3

I -
3.1 Consider Z (33_k ) = %

k=0
3.1.1  Write down the first three terms of the series. (1)
3.1.2  Does the series converge? Motivate your answer. (2)
3.1.3  Calculate the value of p. 4)

3.14  Calculate: 2(3”)
k=1

(2)
32 e The first term of a geometric series is 9.
e The ratio of the sum of the first four terms to the sum of the first two terms is 13 : 9.
Calculate the common ratio (r) of the series. (5)
[14]
Copyright reserved Please turn over

Downloaded from Gradel2pastexampapers.co.za



vatDowyrtloaded from Stanmorephysics.com

QUESTION 4

Sketched below is the graph of f (x) = (x + 1)2 +q.
M and N (1 ; 0) are the x-intercepts of f.
T is the turning point of f.

- M
Y
4.1 Write down the coordinates of M.
4.2  Calculate the coordinates of T.
43  Consider: g(x) =—-f(x)—5
43.1 Determine the equation of g in the form y = ax? + bx + ¢
4.3.2 Describe the nature of the roots of g.
4.4  For which value(s) of x will f(x—4)<-3?
Copyright reserved
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QUESTION 5

The graphs of f(x) = ﬁ 4+ q and g(x) = mx — 3 are drawn below. The graphs of fand g

intersect at B(=3 ; —4) and C. The horizontal asymptote o f goes through the y- intercept of g.

' A
| y
" | " :
1O
- C
/ 9. 21 YSICS - e —
B(13 ; -4)
f
\J
5.1 Write down the equations of the asymptotes of f.
3.2 Determine the values of a and m.
5.3 Calculate the coordinates of C.
5.4  Determine for which values of x will f(x)<g(x).
Copyright reserved
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(4)
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3)
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QUESTION 6

Given: g(x) = 10gE X

3
6.1  Write down the domain of g. (2)

6.2 Calculate the x-intercept of g. (2)

6.3  Draw the graphof & = , indicating the intercept(s) with the axes as well as the asymptote. (2)

6.4  P(a;-1) isapoint on g; calculate the value of a. (2)
6.5  For which values of x will 1<g™'(x)<3? (2)

[10]
QUESTION 7

7.1 Onthe 1 April 2019, Lebere deposited RS 000 into a savings account at an interest rate
of % per annum, compounded quarterly.

7.1.1 ~ On 1 April 2023, the amount in the savings account was R12 980.
Calculate 7. 3)

7.1.2  He used R7 580 of the money to buy a new laptop. The value of the laptop
depreciated at a rate of 22% per annum, according to the reducing balance
method. After how many years will its book value be R1 7077 (3)

7.2  Andy takes up a loan of R850 000. The loan is repaid over 20 years at 8,5% p.a.,
compounded monthly.

7.2.1  Calculate the value of Andy's monthly instalment. (4)
7.2.2  Calculate how much Andy will still owe the bank after his 26" payment (3)
7.2.3  Hence, calculate the total interest Andy will have paid over the first 26 months (2)
[15]
Copyright reserved Please turn over

Downloaded from Gradel2pastexampapers.co.za



vatDosrloaded from Stanmorephysics.com September 2024

QUESTION 8
8.1 Determine f'(x) from the first principles if f(x) = 4 — 3x?. )
82  Determine:
g0lf] (3)
82.2 (3)
8.3 The line y = —4x = %— 3x at S(a; b). Determine the
value(s) of a. (4)
[15]
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QUESTION 9
In the diagram, the graph of g(x) = 2x3® — 12x? + 25 is drawn. P and S are the turning points
of g.
-« X p
S
A\

9.1  Calculate the coordinates of P and S. (5)
9.2 For which value(s) of x will:

9.2.1 g concave downwards? (3)

922  g'(x)>07 2
9.3  T(1;15)isapointon g. Determine the equation of the tangent to g at the point T in the

form y = mx + c. (3)
9.4  For which values of k will 2x® — 12x + 25 — k = 0 have two unequal roots? (2)

[15]
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QUESTION 10

The graph of f (x)=—x2, x<0 is drawn below. R (0 ; -5) is a point on the y-axis and
S(k ; —k?) isapointon f. RS is drawn.

X
- 0 >
R(0;-5)
v
10.1  Determine the distance RS in terms of &, in simplest form. (2)
10.2  Calculate the value of & such that the distance RS is a minimum. (4)
[6]
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QUESTION 11

11.1

11.2

I3

Copyright reserved

In his cupboard, Kevin has 2 pairs of trousers, a black one and a red one. He also has
3 T-shirts, one blue, one yellow and a white one.

11.1.1  He must decide what combination of trousers and T-shirt he will be wearing
to town. What is the probability of him ...

a)  wearing red trousers?
b)  wearing black trousers with a white T-shirt?
11.1.2  In how many ways can he hang these clothes on a rail in his cupboard?

The probability that event A will occur is 0,5. The probability that event B will occur
is 0,6 and the probability that neither of these events will occur is 0,1.

11.2.1  Calculate the probability that both events A and B will occur.
11.2.2 Draw a complete Venn diagram to illustrate the above-mentioned.
11.2.3  Use calculations to show that events A and B are not independent.

A 3-digit number code is made up by using digits from 0 to 9. No digit may be
repeated.

11.3.1 How many 3-digit number codes can be formed from these digits?

11.3.2  Hence, determine the probability of 3-digit number codes formed which is
greater than 600 and an even number.

TOTAL:
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(1
(1)
(2)

3)
(2)
2)

(1)

3)
[15]
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INFORMATION SHEET
-y —b+A/b* —4ac
- 2a
A= P(+ni) A= P(1—ni) A=P(1-i) A=P(1+i)
T :a+(n—1)d S, =%[2a+(n—l)d]
T =ar™ Sﬂ:“(" ai ol S,=— ; -l<r<l
r—1 11—
e x(l+::)”~1 P:x1~(l.+z)_”
i i
- Lt
d = (tz x|)ﬁ+(J’z J’I)2 M(x];x2§y1;y2J
y=mx+c y—y, =mlx—x) m=22"N m=tan@
Xy =X

(x—a) +(y-b) =’
In AABC : LIS I

smA snB smnC

a’ =b*+c* -2bc.cosA

area AABC = %ab.sin C
sin (& + ) = sin & cos B + cosasin 3 sin (o — ) = sin @ cos f —cosasin
cos(a + 3) = cosa cos § —sin asin f3 cos(a — f8) = cosa cos B +sin asin 3

cos’ o —sin’ a
cos2a={ 1-2sin’a sin 2 = 2sin @ cos &
2cos’ a—1
s Zx 2 i=1 (xf _X)
= & =
n n
n(A)
P(A)= S P(A or B)=P(A)+ P(B)— P(A and B)
n

§=a+bx po 2= F-5)

> (x—x)
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Wiksunude VI1/Graad 12 Marking Guidelines/Nasienriglyne

NOTE:
e Ifa candidate answered a question TWICE, mark only the FIRST attempt.

e [f a candidate has crossed out an attempt to answer a question and did not redo it, mark the
crossed-out version.

e Consistent accuracy applies in ALL aspects of the marking memorandum. Stop marking at the
second calculation error.
(A) is an accuracy mark.
Assuming answers/values in order to solve a problem is NOT acceptable.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE keer beantwoord het, sien slegs die EERSTE poging na.

o  As'n kandidaat 'n poging om 'n vraag te beantwoord, doodgetrek en nie oorgedoen het nie, sien
die dood getrekte poging na.

e Volgehoue akkuraatheid is op ALLE aspekte van die memorandum van toepassing. Staak nasien
by die tweede berekeningsfout.
o Om antwoorde/waardesom 'n probleem op te los, te veronderstel, word NIE toegelaat NIE.
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QUESTION/VRAAG 1
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
1k R X —x—6=0 v'factors
(x=3)x+2)=0 v'v answers
x=3 or x=-2 (3)
112 | x(x+6)+1=0 ‘ v'standard form
. Penalise 1 mark for o )
x +6x+1=0 incorrect rounding v’substitution into formula
L6+ (6) —4(1)1)
B 2(1) v x=-0,17
x=-017 or x=-583 v x=-583
(4)
v'critical value(s)
v" method
If “and’ instead of
‘or’ penalise 1 mark
v answer
(3)
x<0 or x=3
114 (Jﬁ—x)(JJi+x)=x v2-2
V2-x =x v'squaring both sides
(\/2 -x )_ =i
D=
252 _2=0 v'standard form
2% =1=0
(x+1)(x-1)=0 v'factors
x=-1 or x=1
L& v'selection
(&)
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Wiksunude VI1/Graad 12 Marking Guidelines/Nasienrighne
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
1.2 xHy=3 and x*-3y*=13 v x=3+y
X=3+y v'substitution
v" standard form
v’ factors
v'y-values
v x-values
OR/OF
v y= x—3
v'substitution
OR/OF v" standard form
x—y=3 and x*-3y*=13
gy v factors
x*-3(x-3f =13 v'x-values
¥ =3(x* =6x+9)-13=0
, ) v'y-values
x =3x"+18x-27-13=0
—2x* +18x-40=0 (6)
¥ =9x+20=0
(x = 4)(x - 5)
x=4 or x=5
y=4-3 or y=5-3
y=1 y=2
1.3 x2 =7 v x = ﬁ
x=~7
5_ 2.2
X=X .xXx X v xs =x2_x2.x
=777
(3)
[24]
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QUESTION/VRAAG 2
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
2.1.1 171 282 387 486 .....
v’V answer
111 105 9
(2)
-6 -6
sz d!f_f — _6
212 2a=-6 va=-3
a=-3 v'b=120
Ja+b=111 vie=54
3(_ 3)+b:1“ v answer
b=111+9
b=120 (4)
—3+120+c¢=171
c=171-117
c=54
T, =-3n"+120n+54
213 | T =30 +120n+54 and P,=—60n+2754 v equating the equations
—3n’ +120n+54=—-60n+2754 v'standard form
3n° —180n+2700=0 v factors
n® —60n+900=0
v .
(H o 30)2 -0 answer )
n=30 4)
2.2.1 1 1 | v'value of ¢ and r
8 16 327777 —
1 1 v substitution
a=— r=—
8 2 v'answer
1 | 16
=] -1
8(@ J 3)
L
2

S,,=0.2499 or 0.25 or 0.250 or 0.2500

Copyright reserved/Kopieregvoorbehou
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ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
22211 1023
=T " 4096 v'substitution
rs L
74

(&)

[18]
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QUESTION/VRAAG 3
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
3.1 "
26k+13 v19+25+31+...
= va and d
194+25+31+.......... 6n+13
a=19d=6 o
, v’ substitution into correct
S = E(l 9+6n+13) formula
S =Z(6n+32) 3)
=g
S, =3n"+16n
OR/OF
> 6k+13
k=1
19425431 + e 6n+13
a=19 d=6

S =%(2(1 9)+(n-1)%)
S, =g(38+6n—6)

S, :g(6n+32)

S =3n"+16n
32 S, =3n"+16n v'correct substitution
S, — Sy, =3(34) +16(34)- (3(33) +16(33)) v answer
=4012 -3795 (2)
=217

3.3 L T: T T,; 120 T, =6k+13 v'sequence of first

19 25 31 37 differences.
T, =120-37
T,=83 v'T,=83
7,=83-31 (T, =52
T, =52
8]
Copyright reserved/Kopieregvoorbehou Please turn over/Blaai om asseblief
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QUESTION/VRAAG 4
)}
&
JAB:10)
C D x
f
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
v’ substitution/derivative

v’ x-value
A3)
v q =9
(2)
Copyright reserved/Kopieregvoorbehou Please turn over/Blaai om asseblief
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ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
4.3 The graph of freflects over the x-axis and shifts 10 units V' answer
up to form the graph of #(x)= —f(x)+ 10. @)

The roots will be non-real.
OR

t(x)=—1(x)+10

The roots will be non-real.

44 The graph shifted 2 units to the right and 6 units i D

down
m=-2 and n=-6 vl
(2
4.5 y=8x+k v'derivative
(x) =—x" V8=-2x+4
v'x-value
v'y-value
| =) a(-2)+ 5 (4)
y==7
P(-2;-7)
4.6.1 2<x<3 orxe(2;3] v'critical value(s)
v'notation
(2)
462 | 0=-x2+4x+5 v'standard form=0
0o 3% _dv 5 :: (;niltiall value(s)
(x=5Nx+1)=0 vx>5
x=—lor x=5
x<-land x>5 (4)
[19]
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Wiksunude VI1/Graad 12 Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 5
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
5.1 f(x)=p" v'substitution
g — b v answer
) (2)
2F =
b=2
flx)=2"
5'2 y - 2_r ‘/ x — 2‘\1
s B vVy=log,x
y=log,x @
33 Y Answer only
full marks
)
A(8;3)
X
v'shape
v'asymptote
v point A(8;3) OR (1:0) (3)
54 log,x <4 Answer only V16
X< 24 full marks v v answer
0<x<l16 3)
Copyright reserved/Kopieregvoorbehou Please turn over/Blaai om asseblief
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55

i vogE
h(x) T Zf(x) ‘/2ﬂitS
iz 2)(—2
The graph shifted 2 units to the ri_ght (3)

[13]
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QUESTION/VRAAG 6
ITEM SOLUTIONS/OPLOSSINGS MARK CLARIFICATION/
PUNTEVERHELDERING
6.1.1 v’ substitution into correct
¥ formula
F=x|(l+f),' 1| 7%
K= ’ r‘ ]
. v’ answer
3)
6.1.2 v’ substitution
v’ answer
=849 650,68 (2)
6.2.1 pE 1-(1+i)" v'substitution into correct
- ; formula
<180
x| 1- [1 + w]
12 ¢ B
660 000 = 011 12
12
sooof %] o
~ 12
- -180
[l ®
12
x=7 501,54

Copyright reserved/Kopieregvoorbehou
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6.2.2 Outstanding balance after the 84™ payment v'-96
v'substitution into correct
0.1\ formula
7501,54 1—[1+ —]
Ak L2 V477 548 81
0.1
12 3)
Outstandin g Balance =477 548,81
OR/OF
OR/OF
Vv B4
750154 [1 b %“j‘t“i‘?i‘ (A)
Outstandin g Balance = 660 000 1+ LoD 7W
12 0.
— 3)
12
=R 477 548,77
6.2.3 v'substitution (A)
o v application of logs
10 000 [ [ —2] ]
- 477 54881 0T v'64 payments
6§ 2 v'32 payments sooner
477 548 81( ) -n
12 0.11
10000 _l:_[H 12 J
(4)
—0.5622469242= »(1 + %)
—n= log( i ,,](0 5622469242)
12 )
—n=-—6310
n =64 pavments
.96 —64 =32 payments sooner
[15]
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QUESTION/VRAAG 7: PENALISE -1 FOR NOTATION ONLY IN 7.1

ITEM SOLUTIONS/OPLOSSINGS MARK CLARIFICATION/
PUNTEVERHELDERING
11 INreef=4x -3 v 4x* +8xh+ 4k -3
flx+h)=4(x+h) -3 v’ substitution
f (x + h) =4x” +8xh+4h> —3_ v'simplification
. : (x v common factor
v answer
(5)
= EJ_?O(Sx +4h)
=8x+4(0)
=8x
72.1 | y=(3x-4)5x+2)
=15x% +6x—20x -8 V1532 —14x—8
=15x" —14x -8 v'30x—14
ap =30x—-14 2)
dx
7.2.2 d 2 3
a XX — ? > x2?
3 T
di[xz = 2x‘2} X
x 23z
3 1 - 2
=" x2 +4x3 C.A only if exponent -,
2 is a rational V+4xy
(4)
[11]
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QUESTION/VRAAG 8
ITEM SOLUTIONS/OPLOSSINGS MARK CLARIFICATION/
PUNTEVERHELDERING
8.1.1 X =5x"+7x-3=0 v factors
f£{1)=0 v A(1:0)
(x-1)(x-3)=0 v B(3:0)
A(1:0) B(3;0) 3
Does not have to be in a coordinate form. (
Accept x=1 or x=3
8.1.2
h(x) =x"=5x" +7x-3 v'Derivative
B (x)=3x-10x+7
0=3x"-10x+7 v'Equation derivation to 0.
0=0Bx-7)x-1)
-—r v x-value
3
3 2
G- |
3 3 3 3
s 32 (4)
27
[l . _2]
37 27
8.2.1 {+ 7 v'substitution
3
I
v x-value
5  —b
x= 3 OR ¥& % v Answer
(3)
x<? )]
3 3D
5
.
3
OR/OF
OR/OF
k(x) o ¥ Bl o e v'v'Second derivative <0
B (x)=3x"-10x+7
h'(x)=6x-10<0
6x-10<0
v answer
e (3)
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ITEM SOLUTIONS/OPLOSSINGS MARK CLARIFICATION/
PUNTEVERHELDERING
8.22 h(x)>0 for x>3
since h(—x)is a reflection over y— axis Y answer )
Pl <3 )
8.3 h(x)+4=p vV p>4
the turning points of i(x)+4 are A(1;4) and v p=0
&.1)
3727 v 16
Fg
" 76 (4)
> or p<-—
P Py
OR/OF
i
'
_1__
[12]
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QUESTION/VRAAG 9
ITEM SOLUTIONS/OPLOSSINGS MARK CLARIFICATION/
PUNTEVERHELDERING
9.1 S.A=21w+2lh+2wh Rl
= 2(x.5x +h.S5x+ x.h) v substitution
720 = 2(5x> + 6xh) v simplification
360 =5x" +6xh sy 90 5
360—5x% = 6xh x 6
‘e 60 E v'substitution
X 6
V =5x x(@ - é r} )
x 6
V=300x méx"
6
‘:;_V =300— % 2 v'equating the derivative to 0.
* i v x-value
0= 300—7 x>
25 v'substitution
——x*=300
2
x’ =24 v’ Answer
x=206  .v=3000216)+ 2 = 2(2J6) =2939.39 -
[10]
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QUESTION/VRAAG 10
Events A and B are given such that P(4 or B)z% and P(4)= %
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
10.1.1 | P(4 OR B)= P(4)+ P(B) v substitution
% ==+ P(B) vanswer
3 2
P(B)=%-~ )
5 5
P(B)= 1
5
10.1.2 | P(4 or B)=P(4)+ P(B)- P(4).P(B S _
s E+P(B)—EP(B)
S S v simplification
-2
i v answer
P(_B)z5 (3)
10.2 P(A or B):P(A)+P(B)_P(A)P(B) v'substitution
0.84=y+y—yy v'standard form
0.84=2y—)" v'substitution into
y =" +@¥8i4 0 formula/factors
9 1 2
( )(0 8 ) v" answers
v'selection
(5)
[10]
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QUESTION/VRAAG 11
ITEM SOLUTIONS/OPLOSSINGS MARK
CLARIFICATION/
PUNTEVERHELDERING
IL1 1 7x7x7x7=2401 codes op 7* VIxTXTxT
v’ 2401
NOTE: Answer only award full marks )
4
Also if left as T orTxT%Tx1 award full
marks
11.2 Case 1: The code must start with 2 and end with 0
2 0
v Ix5x4x1
5 4 1 way LR ART
Number of codes starting with 2 and ending with 0 is v 1x5x4x1
Ix5%x4x1=20
XKAIXGX > 60
Case 2: number of codes starting with 2 and ending
with 4
2 5 4 4 OR
1 wav 1 way YV Ix5x4x1x3
vV 60
Ix5x4x1=20 NOTE: Answer only 2
; : ; ; marks
Case 3: number of codes starting with 2 and ending will
6
Ix5x4x1=20 (4)
Total number of codes =20 + 2 0+ 20 = 60 codes
OR/OF
Ix5x4x1x3=60
[6]
TOTAL/TOTAAL: 150
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