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QUESTION 1
1.1 Solve for x
LL1 (3-x)2-x)=0
112 2 2 (Correct to 2 decimal places)

1.2 Solve for x and y:
y—2x=-1
y' =3xy=-2
13 1K 2= .44 , calculate two values of —.
B = 4 y
QUESTION 2
2.1  Consider the following quadratic sequence:
319:280:243:208:175;144; ....
2.1.1 Show that the n™ term of the sequence is T, = n’ —42n+ 360.
2.1.2 Determine which terms has a value of 07?
2.1.3 Which term in the sequence will have the lowest value?
2.2 3t:4r—1:23 are the first three terms of an arithmetic sequence.

LS 441 6x:
1.14 9*¥9=103"

2.2.1 Provethat t=5.

2.2.2  Calculate the sum of the first 50 terms of the series.
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QUESTION 3

3.1  The following geometric series is given:

4+412+36+...to 15 terms

3.1.1 Write the series in sigma notation. (2)
3.1.2 ate the series. (2)
313 s series convergent? Provide a reason for your answer. (2)

3.2 The sum of an infinite, geometric series is 13,.5(r #1).

The sum of the same series, calculated from the third term is 1,5.

3.2.1 Calculate r if r>0. 4)
3.2.2 Hence, determine the first THREE terms of the series. (2)
[12]
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QUESTION 4

In the diagram, A (-2 0) is the x-intercept of h(x) =%+ B
x

I

y

— i — — ———————— — — - ———— ] ———— — ] — — — ———— — S o

K (S ——

4.1 (2)
4.2 (3)
43 (2)
44 (2)
4.5 (2)

[11]
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QUESTION 5

Sketched below is f(x) = —%xl + 12x+ k and h(x)=q". The x-intercepts of f are Band C. h and f

intersect the y-axis . Ais a point on h vertically above C witha y-value of ri PR is perpendicular

to the x-axis.

| -

P x
T »
R
¥
5.1 Calculate the coordinates of D. (1)
52 Write down the value of k. (1)
53 Calculate the length of BC. (4)
54 Calculate the length of PR if OP is 2 units. (2) A
5.5 Consider h(x)=q"
5.5.1 Calculate the value of ¢q. 3
5.5.2 Hence, determine the equation of &', in the form y=. 2
5.6 Write down the range of h. (N
3.7 Determine the equation of g, the tangent to f at B. (&)
5.8 For which values of x is x.f'(x)<0? @
[21]
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QUESTION 6
6.1  Jane deposits Rx into an investment account. How long will it take for the value of the
investme double if the interest rate is 5,4% p.a. compounded annually? (3)
6.2  Thabo

a printing company and needs to borrow money for start-up costs. He can
make equal monthly payments of R3 300. What amount can Thabo borrow if the

interest rate on the loan is 12% p.a. compounded monthly and the loan is granted over 5

years? (4)
6.3 A group of investors consider investing in a fund that promises growth at a rate of
3% p.a. compounded quarterly. Calculate the effective annual percentage rate of the
growth promised. (3)
6.4  Sarah is 18 years old and wishes to accumulate R10 000 000 by the month before her
50™ birthday. She will deposit equal monthly payments into an account that pays
15% p.a. compounded monthly. The first payment starts on her 18" birthday and the
last payment one month before her 50" birthday.
Calculate the monthly instalment that Sarah will make. (3)
[13]
QUESTION 7
7.1  Given: f(x)=-2x>+1
Determine f'(x) from first principles. (5)
7.2 Determine:
” if Flx)= 1, 5
721 ') 1 fx)—Ex - (3)
PP s 2x* +4x
5 5 ; = 3)
[11]
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QUESTION 8

raph of f(x)=—x’+5x’ +8x~12 is drawn. A,B and C are the

’ —a ; p : ; i ; .
x-intercepts of f. m’;;j' turning point of f. T is a point on fand G is a point on the x-axis such

that TG is perpendicular to the x-axis. D is the y-intercept of f.
v b
5 X
A 0} B(1:0) G !
D
8.1 Calculate the coordinates of C if B(1 ; 0). 4)
8.2 Determine the coordinates of E. (5)
8.3 For which values of x will f be concave up? (2)
8.4 Calculate the length of OG if the tangent to the curve at T is parallel to the tangent to 5)
the curve at D.
8.5 Determine the value of m if y=mx+c intersects f perpendicularly at x=35. 3
191
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QUESTION 9

A farmer has a piece of land in the shape of a right-angled triangle OMN, as shown in the

figure below. He allacates a rectangular piece of land PTOR to his daughter, giving her the

freedom to choos ywhere along the boundary MN. Let OM =a, ON =) and P(x;y)
be any point on 4y
(0:b)
T P(x;y)
“ >
0 R M(a;0) <
v
9.1  Determine an equation for MN in terms of a and b. (2)
9.2 Prove that the daughter’s land will have a maximum area if she chooses P at the (6)
midpoint of MN.
[8]
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QUESTION 10

10.1 A language survey was done with 45 grade 12 learners in Mbombela Secondary School.
The ai e study was to find out what language learners speak in their homes.
The re f the survey are listed below:

e 22 speak Afrikaans

o 24 speak English

e |1 speak SiSwati and Afrikaans

e 5 speak all three languages

e 3 speak only Afrikaans

e 38 learners speak at least one of the languages at home
e 18 speak SiSwati

10.1.1 Determine the number of learners that do not speak any of the named languages
at home. (1)

10.1.2 If x learners speak English and SiSwati but not Afrikaans, draw a Venn diagram
to represent the information. 4)

10.1.3 Solve for x. (2)

10.1.4  What is the probability that a learner speaks only two of the three languages at
home? (2)

10.2  Three brothers Owen, Richard and Robert are to run a race which has 8 runners in total.

The eight competitors line up one to a lane in the lanes numbered 1 to 8.

10.2.1 Write down the total number of possible arrangements of the runners at the (1
starting line.

10.2.2 Calculate the total number of arrangements in which the three brothers are all 3)
next to each other.

10.2.3 Calculate the probability that Owen is in lane 1, Robe lane 2 and Richard ~ (2)
is in lane 3.

[15]
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QUESTION 1 / VRAAG 1
1.1.1 B-x)2-x)=0
v v
=3 or £= answers
(2)
1.1.2 2x° +7x 2
2
2x° +7x=2=0 v’ standard form
—(7)+47* —4(2) (=2
X= @ D) v’ substitution into correct formula
2(2)
L7465
4
Penalise 1 mark for || v v apnswers (@)
x=027 or x=-3,77 mcorrect rounding
1.1.3 44 5x > 6x°
6x* —5x—4<0
(B3x—4)2x+1)<0 v factors
Oo—0
: l +—» OR 0 A
-— 4 2 3 v critical values
2 3
——<x<—
v'v answer
OR
1 4
xel =233 @
1.1.4 9" +9 =10.3"
3% 21037 +9 =0 V3
v fact
(3* —9)3* ~1)=0 acton
) . v'exponential law
3 =3 or 3 =3 v’ answer (4)
x=2 or x=0
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1 '2 y- 2x =-—1
y=2x-1....(1) v equation 1
Y =3xy=-2....(2)
2x—1)* -3x2x 1) =-2 v’ substitution
4x* —4x +1—6x2 +3x=-2
—2x" —x#37 0 v’ standard form
2x% +x +3=0
v
(2x+3)x-1)=0 factors
v x-values
x=-—= or x=1
2 v’ y-values (6)
y—2(—%}—1 or y=2(1)-1
yv=-4or y=1
OR
y—2x=-1
| v equation |
y+
x=——....(
5 1)
¥ =3xy=-2....(2) v cubstitu
substitution
2
2y* =3y" -3y +4=0
2 _
—y =3y+4=0 v’ standard form
2 _
y +3y-4=0 v’ factors
(v +4)y-1)=0
V= -4 or V= 1 v y-Values
v x-
‘e _% or =1 x-values (6)
Multiply every term by LCD 4xy
1.3 4x* +4y° =17xy v multiply by LCD
4x* =17xy+4y* =0 v" standard form
(4x-y)(x—4y)=0 —
V' factors
4x-y=0
x_1 v anWer
y 4 ,
x—4y=0 answer (%)
X _4
Y
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OR
X, Y. {7’7
yoX v fraction
x 1 I
B e ——.
y X 4
Yy
x? 17x v standard form
L
y 4y
2
Ei {E] —4(1)(1) v substitution into correct formula
x 4 4
I 2(1)
1_7 g v simplification
_4 V16
2
v
- 1 answers (5)
—=4 or —=—
y y 4
[25]
QUESTION 2/ VRAAG 2
2.1 [ 319:280;243;208;175; 144 ; ...
2.1.1

319 280 243 208

NNV N

-39 -37 -=-35
2 2
2a=2 3a+b=-39 atb+c=319
a=1 3()+b=-39 1-42+¢=319
b=-42 c=360

T =n"—42n+360

v"  First differences

v 2a=72
v 3(1)+b=-39
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v 1-42+c¢=319
(4)
212 | n*—42n+360=0 v T,=0
(n=12)n - 39): 0 v factors
' v’ answer (3)
2.13 _—(—42) v derivative = 0
2(1) v’ answer (2)
n=21 n=21 OR
Tai is lowest v substitution into x = —
2a
v’ answer (2)
2.2 3t;4t-1;23
2.2.1 3r;4r-1;23
4t —1-3t=23—(4t-1) v’ subtraction
4t —1-3t=23—-4t+1
5/=15 v' simplification (2)
t=5
222 |15:;19;23 v a=15
a=15 d=4 v value of d
50
S5 = ?[2(1 5)+(49)4] v’ substitution into correct formula
=5650 v’ answer 4)
[15]

Copyright reserved/ Kopiereg voorbehou

Please turn over / Blaai om asseblief



MathemafDoWwnioacied from Stanmorefhysics.com MDE/MDOSeptember 2023
SC/NSS

QUESTION 3

3.1 x=4+12+36+...to 15 terms

3.1.1 I, =ar N
T =4.3""000]
n @f [Tb

v ]-:1 — 4‘311—1

v' answer (2)

312 | S —M

! r—1
15
5 - 43" -1)
3-1
~28697812

v"  substitution into the correct

formula

v' answer (2)

3.13 =23 and not between —1 and 1
.. not converging

v r=3notin-l<r<l

v’ answer (2)

a

321 | S, = =135
1-r
a=135(1-r)
2
= ar ~15
I-r
ar’ =1,5(1-r)
a:1,5(12—r)
r
13,5(1-r) = 1’5(12_ r)
r
1S
135
_1
9
r:il
3
Butr >0
R
S ==
3

v' substitution into correct formula

v a=13,51-r)

v’ equating

v =g (4)
|
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SC
322 al=1l5
=5 v' value of a
- v’ answer )
9+3+1+
[12]
QUESTION 4
4.1 d v substitution
= + 2
-2+1
v answer )
a=2
-— —_ J .
4.2 Average gradient = w h(—4) and h(-2)
“2-(-4)

2 +2-
_ =2+l (—4+1

v’ substitution

2
—— v answer 3)
3
4.3 -1<x<0 v critical values
v answers (2)
ia y=x+1+ 2 v gradient
' y=x+3 v answer (2)
OR OR
y=x+c
i v’ value of ¢
c=3 v answer (2)
y=x+3
-2
45 | 8(x)=—7-2
x+1 v horizontal asymptote
-1
X ) v’ vertical:agymptotes (2)
[11]
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QUESTION 5
h(x) =q* f(x) =—%x2 +%x+k g(x)=mx+c
51 | h(x)=q"°
=1 b D(O ; 1) v answer (D
— d0nnJ v
52 k=1 @f%b answer (1)
IAR=Y
5.3 ol e
) f(x)= ?c:—fizﬁ v oo
x*—x-2=0 L,
(x=2)x+1)=0 factors
x=2 orx=—1 v both x values
BC = 3units v’ answer (4)
54 f(=2)= _%(_2)2 N % (=2)+1 v" substitution of —2
=2
PR =2 units v’ answer (2)
55.1 | h(x)=q \/A(Z;%)
e I
v substitution of [2;—]
g=1 4
2 v value of ¢ (3)
552 1 v' equation of &
> b =[5 o
2 v' equation of A~ (2)
h'(x) =log, x
5.6 y>0 v’ answer (1)
P | v' derivative
37 Sx)=—xs 2 v derivative x = —1
' 1_3 '
S(D==(-D+5=5 /f(—1)=%
y=n-= m(x_xl)
B(-1 ; 0) v' substitution of B
—3(r_(—
y—0= P (x ( 1)) v’ tangent
3,3 A
==X+ — Ul 1
Y 2 o 2 J_fifj (5)
58 |x<-lor x>2 V'Y answer]| (2)
OR '
xe(—w;1)U(2;0)
[21]
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QUESTION 6
6.1 | A=P(+i)
2y = x(l N 0,05 4)n v’ substitution into correct formula
2= (1’05‘%);‘5}": v’ correct use of logs
10g(2)= nlqg.'(l,054)
g2
log(1,054)
v’ answer (3)
n=1318
62 | p_* 1{1'+ i)
i
_ v 1
0.12 60 value of i
3300 |14 1+ 5 v" value of n
P =
0,12 v’ substitution into correct formula
12
= R148351,63 v answer @)
' 0,05 4 v" value of n
6.3 by = L+ 4 -1 v’ substitution into correct
formula
=(,05094533691
Rate = 5,09% v’ rate (3)
0.15)"
X 1+? -1 v  value of n
6.4 10000000 = 015 v’ substitution into correct formula
12
125000 = x(116,9484518)
v’ answer (3)
x =R1068,85
[13]
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QUESTION 7 Penalty for notation error in 7.1 only.
7.1 f (x =2+
Flx+ h) #%{ v —2x* —4xh—2h* +1
Sflx+h)=/4 —4xh 2h2 +1
fony
A h) J(x)
, x+h) - f(x
f (X) h—>{)
v =2xt —dxh =2k +1—(-2x +1)
S (x):LE}g 4 v’ correct substitution into
formula
—2x% —4xh -2h* +1+2x* -1
f'(x)=1lim
) L h v simplification
, . —dxh - 2R’
f(x)—}g{,l—h—
, . h(—4x =2h
S (x)z h40¥ v common factor
Dy, v" answer (5)
721 | f(x)=3x" —5x v -5x
v'x
f(x)=x+5x7 v 557 3)
2,4
722 | p |22+
X xz
o 2x*  x* v Ax=x
e
vV-24+x"
=D, [— e 4 J
= 4 erlv%ﬁ!‘ﬁ% (3)
Pasy

Copyright reserved/ Kopiereg voorbehou Please turn over / Blaai om asseblief



MathemaDOWNGGIGIET from .Stcmmor'eﬁS

ysics.com

MDE/MDOSeptember 2023

QUESTION 8
8.1 1 -1 |5 8 -12
0 -1 |4 12
-1 |4 12 10

(x 1)~ x"4x +12)=0
(x=1)x* —4x—12)=0
(x=1)x —6)x+2)=0
x=1lor x=6 or x=-2
. C(6;0)

v quadratic factor
v’ factors
v x-values

v’ answer (4)

82 | —3x*+10x+8=0
3x* —10x—-8=0
(3x+2)x-4)=0

x:—% or x=4

F(4)=—(4)’ +5(4)> +8(4)—12
=36

v" derivative

v f(x)=0
v’ factors

v x-values

v’ answer (5)

83 | —6x+10>0

v inequality

3

r< 3 v’ answer (2)
84 | fl(x)=-3x"+10x+8
f'(0)=8 v f(0)=8
—3x" +10x+8=8 v .
3% +10x=0 equating
x(=3x+10)=0 v’ factors
x=0 or x= % v' x-values
oG 10 v value of OG (5)

8.5 [ (x)=-3x" +10x+8

f(5)=-3(5)* +10(5)+8
=17
1

m=17

v’ substitution
v F8) =17

v answeér (3)

[19]
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QUESTION 9

L M =Y v oom,,

b

y=——x
a
v’ answer (2)

9.2 | Area of PTOR =TP x PR

=x(—2x+bj
a

= féxz + bx
a

Max : —%x+b:0
a

O+a 0+b) (a b
Midpointof MN: | 5 25 |7 {979

.. Max at midpoint

v" substitution into area formula

v' simplification

v" derivative =0

v’ value of x

v value of y

v" midpoint

(6)

8]
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QUESTION 10
10.1.1 | 45-38=7
v’ answer (1)
10.1.2 S=45
v 8
v 6
vil-x
vT—x
C))
10.1.3 | 348+6+5+11-x+x+7—-x+7=45 v’ calculation
x=2
v’ answer (2)
6+8+2
10.1.4 | P(2languages) = 15 v 16
_16 v 1 @)
45 45
10.2.1 | 8! =40320 v 8! (1)
10.2.2 | 3I'x 5!'x 6 =4320 V3!
OR v 5!
31x 6! = 4320 vV 3x5x6 3)
| v 5l
10.2.3 % = ﬁ ;' ]
! v OR — 2)
8! 336
[15]
TOTAL: 150
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