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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This questi er consists of 11 questions.
2. Answer ALE guestions.
/
3 Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in

determining your answers.
4. Answers only will not necessarily be awarded full marks.

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

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

1. Diagrams are NOT necessarily drawn to scale.

8. Number the answers correctly according to the numbering system used in this
question paper. Write neatly and legibly.
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QUESTION 1

1.1 Solve the following equations.

111 f8dl, -
Fingy >+ =°
Iy
112 rﬁyﬁ: —11x+3 (give your answer to 2 decimal places)
[T

1.1.3 x*—-2x<8

1.1.4 22033 | »20%
22012

+x*—x=2x

1.2 The roots of a quadratic equation are:

_10£om=3

> , for which values of m are the roots non real?

1.3 A rectangle has a length of (2x + y) metres and a width of y metres as

shown in the diagram. The perimeter of the rectangle is 24 metres and the
area is 32m’.

2x +y
1.3.] Show that the expression for the perimeter is: 24 =4x+4y

1.3.2 Show that the expression for the area is : 32 = 3? +2xy

1.3.3  Determine the dimensions of the rectangle if x> 0.

QUESTION 2

T, =—2n" +40n+103 is the general term of a quadratic sequence. ~
2.1 Determine 7] the first term of the quadratic sequence. (’}EEE;P
22 Determine the second difference of this quadratic sequence. g
23 Which term of the quadratic sequence has a value of 3017

2.4 Which term is the largest term in this quadratic sequence?
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QUESTION 3

3.1 The following sequence is a combination of arithmetic and geometric
sequence: 3535963155 12 3 s

3.1.1 [, Write down the next two terms. 2)
Ia\gg.:
3.1.2 =—Betermine T}, -7, )
32 The given circle is completely divided into 7 sectors in such a way that the

angles are in arithmetic sequence. If the smallest angle is 8° and the largest
angle is 52°, calculate n,the number of sectors.

N

Q)]
33 George is currently 115 kilograms and his doctor has advised him to take up
a healthy eating plan so as to lose some of the weight in order to maintain a
healthy body. His new diet will enable him to lose 5 kilograms in the first
week, thereafter he would lose % of the previous week’s weight loss each
week.
3.3:1 If he follows the new eating plan, how many kilograms will he
lose on the eighth day? Give your answer correct to 3 decimal @
places.
3.3.2  If he follows the new eating plan indefinitely, write his weight loss
in sigma notation.
- @)
3.3.3  If he follows the new eating plan indefinitely, what will his new
eight eventually be? an
N g i G
]
ann [18]
=
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QUESTION 4

June 2023 Common Test

The graph of x(x) = -?’—f—; + p passes through points (2;-5) and (0;-1).

4.1 Write d e equation of the vertical asymptote of /. (1)
]

4.2 Write down the domain of 4. (2)

43 - Determine the values of @ and g. (6)

44 Draw the graph of &, showing the intercepts with the axes as well as the
asymptotes. 3)

[12]
A o
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QUESTION 5

June 2023 Common Test

The graphs of f(x)=-2(x-3)(x+1) and g (x)=mx +c are drawn below.

Q is the x - intercept of both graphs and E is the y - intercept of both graphs.
D is the turning pointof 7 . SP is parallel to the y - axis.

= X
S.1 Show that the coordinates of E are (0;6) (1)
5.2 Determine the coordinates of D, the turning point of £ . 4)
53 If h(x)=—f(x+3), determine the coordinates of the turning point of 4. (2)
54 Write down the coordinates of Q (1)
- B Determine the equation of g . (3)
5.6 Determine the value of x, for which the length of SP between E and Q.is a
maximum.
3)
5.7 Determine the value of &k for which f(x)=k has one negative an
positive roots. (1)
[15]
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QUESTION 6

June 2023 Common Test

The graph of h(x)=ax’ for x 2 0is drawn below. Point A (1;3) lies on the graph of h.

YA
h
A(l;3)
lo 2

6.1 Determine the value of a. (2)
6.2 Determine the equation of 4™ the inverse of & in the form y = ........ (2)
6.3 Draw the graph of 4™, showing the coordinates of another point. (2
6.4 Is 4" a function? Motivate your answer. 2)

(8]
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QUESTION 7

T Convert a nominal interest rate of 7,12% p.a. compounded quarterly to a
yearly effective interest rate. 3)

T2 A transport.ct mpany purchases a new lorry to the value of R 1 250 000.

7.2.1 ulate the trade-in value of the lorry in 6 years’ time if the

! ’s value decreases at 11% p.a. on a reducing balance. 2)

—_—

7.2.2  Calculate the value of a new lorry in 3 years’ time if the inflation

rate remains at 7,5% over the next 3 years. 2)

723 How much money will the company need in order to replace the
lorry in 3 years’ time, if the old lorry will be used as a trade-in
towards buying the new lorry. 2)

7.2.4  The company decides to save money in a sinking fund. They
deposit equal amounts at the beginning of each year starting
immediately. The last deposit is made at the end of the third year.

Interest is calculated at 9,6% p.a. compounded monthly.

(a) How many deposits will the company make? (1)
(b) How much will the company deposit each time? (5)
[15]

QUESTION 8

8.1 Given: f(x)=3x"+2x
8.1.1 Determine f'(x) from first principles. (5)
8.1.2  Determine the average gradient of f(x) between x =—1 and
x=2 (3)
8.2 Determine the following:

821  g'(x)if g(x)=(7x-1)(3-x) (2)

822 dy if_)’_=5J;+_l _6

Vx 2x x @)

[14]
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QUESTION 9

June 2023 Common Test

Given: f(x)=(x—3)(x—3)(x+2) =x —4x*-3x+18

9.1 Write do e Y —intercept of 1 . (1)
9.2 Write d@ he co-ordinates of the x intercepts of / . 3)
9.3 Determine the co-ordinates of the turning points of 7 . 4)
9.4 Draw the graph of 7 , clearly indicating the intercepts with the axes and the
co-ordinates of the turning points. (3)
9.5 Determine the equation of a tangent to 7 with a gradient of -3 at the point
where x is an integer. )
[15]

QUESTION 10

In 2020, the scientists stated that the number of people infected with the Covid 19 Virus ina
certain country was given by the equation N (¢) = _-;43 +3¢2, where N(t) was the number of

infected people in thousands and ¢ was the number of months.

10.1 How many people were infected at the beginning? (at zero months). (1
10.2 At what rate was the virus spreading in the second month? (2)
10.3 After how many months did the virus reach its peak? 4)
10.4 How many people were infected when the virus reached its peak? (2)

9]
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QUESTION 11

11.1 A study on the favorite cell phone of Grade 11 and Grade 12 learners at Greendale

High Sch Ided the following results.

— 1 PHONE SAMSUNG TOTAL
GRADE 11 a d 50
GRADE 12 b c 100
TOTAL 60 90 150

I1.1.1  Are events Samsung and Grade 11 learners mutually exclusive?
Motivate your answer. (2)

11.1.2  Ifthe learners’ preference for cell phones is independent of their
grade, determine the value of d. 4)

11.2 During a TV Game Show, contestants have to answer randomly generated
questions within a fixed time:

. The probability of the first question being answered correctly is 0,8.

Whenever a question is answered correctly, the next question is more

> difficult and the probability of a correct answer is reduced by 0, 1.

. This means that the probability of getting the second answer correct is 0,7.

. Whenever the question is answered incorrectly, the next question is of the
same standard and the probability of it being answered correctly remains
unchanged.

11.2.1  After how many consecutive correct answers will the probability

of getting the next question correct, be zero? (1)

11.2.2 Calculate the probability of getting the second answer corre 4
[11]
TOTAL : 150
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INFORMATION SHEET: MATHEMATICS

INLIGTING BLADSY

=—b¢\/bz-4ac

2a
A= P(1+ ni) = P(1-ni) A=P(1-i)" A=P(+i)"
T =a+(n- s,,=g(za+(n-1)d)
T, =ar"™ 5= S, =——;3 -1<r<l

r—1 oz

F=.r(l+1:)"—l po Ml=(+)™]

i i
)ﬂ(.’f)= m f(x+h)_f(x)

h—>0 h
d=\/(x2 —xl)z +(», "yl)z M[xl+x2;yl+yzj
2 2
y=mx+c Y=y =m(x-x,) e te L m=tan @
X2 =%

(x=a) +(y-b) =r?
a_ _ b ¢
snd sinB sinC

sin(a + B) = sin @.cos B + cosa.sin A

In AABC:

cos(a + )= cosa.cos 8 —sin a.sin 3

cos’a—-sin’a

o2 <12 402 -2 conid areaAABC=%ab.sin c

sin (@ — ) = sin @.cos B — cosa.sin S

cos(a — ) = cosa.cos B +sin a.sin

cos2a ={1-2sin’« sin 2¢ = 2sin @.cos @
2cos’a—1
- 2

_I_=Zf.x 02=§(xf_x)

n n
P(4) = %A P(A or B) = P(A) + P(B) JP{# and B)

n(S)
v=a+bx b=Z(x—xX{:i)

2G~%)
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QUESTION 1
1.1.1 x(x-2)=0 AV factors
x=0o0r x=2 Av x=0
E Av x=2 3)
1:.12 5xt+1 lx\;@: AV standard form
-b+ c
X=—————
2a
CAY substitution
_—11+Ja1)? —45)(=3)
B 2(5)
x=0,25 or-2,45 CAY answers (3)
113 X —2x—8<0 AY  standard form
(x-4)(x+2)<0 CAY factors
L - 3 CAVY critical values
X€E [—2;4] OR -2<x<4 AY correct
notation
OR
OR
x=2x-8<0 Av'  standard form
(x—4)(x+2)<0 CAY factors
rxi - CAvend values
v
xe[-2:4] OR -2<x<4 A somest
notation (4)

2
+X —X=X

22013

V3+x -x=x

(VBrm=x) =

3+x—x=x°

AV factors on the
numerator

CAV simplifying

CAVv squaring
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3-x=0

x=3 CAVY answer (4)
12 -m-8<0 AV

-8<m AY answer

R OR

-m-8<0 AV

-m<8

m>-8 A¥ answer (2)
1.3.1 Perimeter = 2/ +2b

24=Q2x+y)+y+2x+)+y AY M

24=4x+4y
1.3:2 Area = b

32=y(2x+y) AY (1)

32=y* +2xy
133 M= AL LR, ool h)

6=x+y

x=6-y (3) AV equation 3

2=y +2xy..............(2)

32=2y(6-y)+y’ CAV substitution

32=12y-2y* +y*

32=12y-)°

y =12y+32=0

(}’—4)(}'—8):0 CA v factors

y=4or8 CAY y values

y=4only

x=6-4=2 CAY x value :

.. length = 8m and width = 4m CAY answer @

[24]
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QUESTION 2
2.1 T = _2(1)3 +40(1)+103 Av substitution
2
T, =141 Av answer @)
0.2 141 ; 175@5 y—
4: 30: 26 AV first difference
-4 ; 4 ;e AY answer
The second difference is —4
OR
OR
AvY
2a = second difference
2(-2)=-4
) ) AY answer (2)
The second difference is —4
2.3 301=—2n" +40n+103 AY equating
2n° ~40n+198=0 A standard form
n —20n+99=0
(n—9)n—-11)=0
n=9 orll CA‘, answers (3)
(conditional if
answers are
natural numbers)
24 The maximum value is at the turning point
At turning point n = L
2a
= —40 A substitution
2( 2)
v
: Tm has the maximum value. CAvauswer
OR OR
al, _ _an+40 AV derivative
dn
0=-4n+40
4n =40

Copyright Reserved

Downloaded from eduresourceza.com

Please Turn Over

Powered by CamScannaer



" Bownloaded fPoMNSRARAdHBIRGA SO eZa.Ctfn™ Cmmen T

~. T}, has the maximum value. CAYanswer
T, =-2n" +40n+103 has a maximum value
AY T,=301 and
T, =301
1, =301
T, =301
= 'ﬁu has t imum value. CAV answer
CAY answer
Answer only, full marks
(2)
(91
Copyright Reserved Please Turn Over
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QUESTION 3 (DO NOT MARK 3.3.1)

3.1.1

21: 24

i

AY AV

(2)

CAY answer(on
condition, answer
is natural)

3.1.2 T, of origin uence is T, of GP A Sub in formula

for GP

Inthe GP:F=¢ ; 12

T =ar

I;n=3‘29 =512 CAY 512

T, of original sequence is T, of AP AY Sub in formula
for AP

339 513

T =a+(n-d

T,=3+(11-1)6

T, =63

AY

T, -T,=512-63=449 CAv 63 .

CAY answer (3)
32 a=8§
I=52°
S" = 360.: A‘/ Sn _ i
a AV values of a and
S, ==(a+I) !
2
360 =2 (8+52)
’ CA ¥ substitution
360 =30n
12=n @)

Copyright Reserved
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v a=
3:3.) 55 r=§ — AYv a=5
T" = aru 1
3 7
T = S[ZJ Tke CAY answer @)
332 . n-1 =
35(3) P>
n=1 4 n=l
, @)
3"
avs(3)
4
333 - -l 5
115~Zs[§) =115- AY =
n=1 4 I =
4
CA v subtracting
His weight will eventually reach = 95kg CAY answer 3)
(18]
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QUESTION 4 (DO NOT MARK QUESTION 4.3 AND 4.4)

4.1 x=3 Av (1)
o]
42 xeR ; x:tB’% AY AV (2)
i o
3 | . _a . AYsub(2:-5)
3-2
-5= A
e ) CAvequation |
_1=L+p Av'sub(0;-1)
3-0
-3=“+3p ......... (2) CA\/equaﬁon .
2=2p . (2)= (1)
p=1 CAV'value of p
—S5=a+l
a=-9 CAV'value of a (6)
L x-intercept 0= ——+1
==
6 -1
3-x
6=3-x
x=-3 CAY x-intercept
y-intercept = .4 +1=-1 CAY y-intercept
3-0
l CAY shape
(3)
\JI
n
\\
1 gy
= _—:?:_3_&.10 -3 e e |
(12]
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QUESTION 5
5.1 y=-2(0-3)0+1) AV substitute x=0 (N
y=-2(-3x1
y=6
E(0:6)
52 y=-2(x*-2x-3)
y=-2x"+4x+6 AY equation
Tumni . b
urning point y=——
2a
. 4 1 CA V¥ substitution
2(-2
2) CAY x value
y==N A0 +6=3 CAY y value
D(1:8)
OR OR
y=-2[(x*-2x+1)-3-1] Av completing the
square
y==He-l) 48 CAV simplifying
D(1; 8) CAY x value
CAY y value
OR OR
y==2(x-3)x+1)
x-intercepts = 3 or -1 AY X intercepts
midpoint is x = 1 CAY midpoint
value
y==-2(1-3)1+1)
CAY x value
e CAY y value
D(1:8) (4)
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3.3

SP =24 +6x

Maximum SP is at turning point

b
x=——
2a
.-
2(-2)
3
x=—=
2

OR

SP

CAY substitution

CAY answer

OR

}:(—2;—3) AY X coordinate
AY y coordinate (2)
54 0=-2(x—-3)x+1
x=3or -1
AtQ x=3 AV )
Q(3:0)
55 y=mx+ec¢
V=mx+6 AvVy=mx +6
0=m(3)+6 CAV substitute
—-6=3m (3:0)
-2=m
y=-2x+6 CAv answer
OR OR
m=%
B CA ¥ substitute in
. e gradient formula
0 CAY m=-2
c=6
y=-2x+6 3
CAVanswer
5.6 SP =-2x*+4x-6—(—2x+6) CAV expression for

Copyright Reserved
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SP =-2x"+4x-6—(~-2x+6)

SP =2+ +6x

ﬁ=—4x+6

O=-4x+6
4x=6

o
Il
SRV

OR
SP =-2x*+4x-6—(-2x+6)
SP = -2x* +6x

SP =-2(x* —3x)

CA V¥ expression for
SP

CAY derivative

CAY answer

OR

CAVexpression for
SP

CAY completing

SP = —2I:[_tl o 3x+(_—3) ]_[;3}] the square
2 2
3) 9
=2 x-=| -=
e [[ ) }
SP = -2[1_5)' 2
2 2
Maximum SP is at x== CAY answer &
57 k<6 A7 5
[15]
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QUESTION 6
6.1 | 3=a(l)’ A v substitution
a=3 % CAY answer (2)
(8 Ta¥o
62| x=3y° CA Y swapping x
and y
i _ vz
3
x
=+ [=
=25
.r CAY answer(+ve) (2)
Y=z
3
6.3 AN Av shape
AY point (2)
e
6.4 | Yes, any vertical line cuts the graph at only one place. AY answer
OR CAv explanation (2)
Yes, it passes the vertical line test
OR
Yes, it is a one to one function
[8]
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QUESTION 7

7.1 AY formula

AY substitution

r=17.31% CAVY answer (3)

721 [ A=pP(1-i)"
" Av substitution into
A = 12500 000(1_%]' correct formula

A =R881 211,25 CAVY answer (2)

122 [ A=P(1+i)
AY substitution into

3

A =1250 000(1 + H] correct formula
100

A =RI1552871.10 CAY answer (2)
7.23 | RI1552871,10-R881 211,25 CAY subtraction

=R671 659,85 CAV answer (2)
7.24 | 4 deposits AY answer (1)
a).

Copyright Reserved Please Turn Over

Powered by CamScannaer

Downloaded from eduresourceza.com



" Bownloaded fPoMNSRARAdFEINGAI SO eza.Ctin?™ Commen T

X=R144 650,97

724 5 = = -
36 24
671 659,85 = EJ ”[14,9"_5J P
12 1200
9‘6 le
14— | +x
1200
36 A
671659,85=x (l+ﬁ] +[l+£) +[]+
1200 1200

9,6
1200

J

CAV'setting up the
equation

CAVY answer

(5)

[15]
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QUESTION 8

8.1.1

flx)= 3x% +2x

fxc+h)=3( £ 2(x+h)=3x" +6xh+3h* +2x+2h A¥ calculating
fix +h)
" h) - f(x)
f ()= Lu-:.ll h
Fod=lim 3x* +6xh+ 30" +2x+2h-3x" - 2x CAY substitution
h->0 h into the formula
f'(x)=lim 6xh+3h”+2h CA ¥ simplification
h=0 h
(=)= Li_:}{}w CA v factorising
f'(x)=1lim(6x+3h+2)
h—0 (5)
fi(x)=6x+2 CAVY answer
8.1.2 | Average gradient = 6x+3h+2 CAv formula for
1 average gradient
x=-
AY value forh
h=2—-(-1)=3
CAY answer
Ave grad = 6(-1)+3(3)+2=5
OR
OR
At x=-1 y=3(—1)2+2(—”=] A‘/y values
Atx=2  y=3(2+2(2)=16
)!2 _ )fl
Ave grad =
s A -
Avegrad= _16-1 _15_ CAV substituting in
Ky 2 gradient la
CAVans (3)
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821 | g(x)=-7x"+22x-3 AV
g'(x)=-14x+22 CAVanswer (2)
—
822 1
y=5x+—-
2 AV
1 _l
y=5x+—-6x" CAY 2x?
i 2
: CAY CAY (two
dy 2 terms)
—=5+3x?
dx 4)
[14]
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0=3x>—-8x-3

0=C@x+1)x-3)

x=3 or e

y=(3-3)3-3)3+2)=0
A
3 3 3

Turning points: f'(x)=3x" -8x-3

0=3x*-8x-3

0=Cx+1)x-3)

X =3 of 1

y=(3)'-4(3)’-3(3)+18=0

oY A Lo

QUESTION 9
9.1 y=18 AY (1)
—
9.2 0=(x-3)x +2) A\/equa[ing to zero
x=3 or -2 AV AY (3)
9.3 Turning points: f'(x)=3x" —8x-3 AY derivative

CAV¥'equating to
zero
CAV'x values
(3:0)
:@zlg 52 (_1,@) CAV'y values
OR

OR

AY derivative

CAvequating to
zero

CAVv'x values
(3:0)

CAV'y values

4)

Copyright Reserved

Please Turn Over

Downloaded from eduresourceza.com

Powered by CamScannaer



94

1 500

3 7 )
P N

159

(

" Bownloaded fPoMNSRARAHEINGA SO eZa.Ctin™ Cmmen

(-2:0) (8] {3? 0)

Av shape

CA Y turning points
labelled

CAVintercepts
labelled 3)

9.5 f'(x)=3x*-8x-3
—3=3x"-8x-3
0=3x" -8x
0=x(3x-8)

At x=0 y=18 and m=-3

y=-3x+18

CAv'equating f (x)
to -3

CA¥ factors

CAv x=0

4)
CAV answer
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QUESTION 10
10.1 | No people were infected AV (1
A —
02 [N -2
Av substitution
N'@) =- into the derivative
= 6000 people/month CAvanswer (2)
10.3 N =—3¢ +61
2
3 bl
0= gt CAY equating to
Zero
0=1"—12¢
0=r(1—4
=9 CAY factors
=i s CAV'both values
.. 4 months of t
CAv answer )
10.4 Virus reached the peak after 4 months
B 2
N(4) =‘5(4) +3(4) CAVY substitution
. 16 000 people CAV answer (2)
(9]
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QUESTION 11 (DO NOT MARK 11.1.1)

11.1.1

For mutually sive events P(A and B) =0

Av'No

Av'explanation

(2)

=0,72

.12 | p(Grade 11 and Samsung) = d_ A
150
P(Grade 11) xP(Samsung) = 20 20 AV
150 150
P(Grade 11 and Samsung) = P(Grade 11)xP(Samsung)
= .i — - 5_0. » ﬂ A‘{
TT150 150 150
d:ﬂxﬂxlsg::ﬂ) CAv answer (4)
150 150
11.2.1 |8 AV (1)
11.2.2
e ccC
5
/‘C*.s NC  CNC
0.8/
& og ~C NCC
0.2\ NC /
L
02\ NC NCNC
P(CC or NCC) =0,8x0,7+0,2x0.8 Av 0,8x0,7
AvY 0,2x0,8
Av addition
CAY (4)

o0n

[11]

TOTAL MARKS: 150

MARK THE PAPER OUT OF 137 THEN CONVERT TO 150
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