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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

I.

2.

10.

This question paper consists of 11 questions.
Answer ALL the questions.

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

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

Answers only will NOT necessarily be awarded full marks.

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

If necessary, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.
An information sheet with formulae is included at the end of the question paper.

Write neatly and legibly.
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QUESTION 1
1.1 Solve for x:
1.1.1 x*=x-20=0 (3)
1.1.2 3x> -2x-6=0 (correct to TWO decimal places) @)
1.1.3 (x-1)*>9 4
1.1.4 29x+6+2=x 4)
1.2 Solve simultaneously for x and y:
4x+y=2 and 4x+y> =8 )
1.3 If it is given that 2% x 37 =24°, determine the numerical value of x—y. 4)
[24]
QUESTION 2
2.1 Consider the quadratic sequence: 72 ; 100 ; 120; 132; ...
2.1.1 Determine 7T,,the n” term of the quadratic sequence. €]
2.1.2 A term in the quadratic sequence 72 ; 100; 120; 132 ; ... is equal to the
twelfth term of the sequence of first-differences. Determine the position
of this term in the quadratic sequence. (5)
2.13 Determine the maximum value of the quadratic sequence. 3)
2.14 Determine the maximum value of the sequence:
-23;5;25;37; ... (1)
2.2 Consider the sequence: —11; 2sin3x ;15; ...
Determine the values of x in the interval [0°; 90°] for which the sequence will be
arithmetic. @)
[17]
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QUESTION 3
3.1 If » :% and a =2 000, determine:

3.1.1 T,, the general term of the series

3.1.2 T,

; . . 16
3.13 Which term of the series will have a value of
15625

32 Consider the geometric series where ZT . =27 and S;=26.

n=]

Calculate the value of the constant ratio (r) of the series.

QUESTION 4

The lines y=x+1 and y=-x—7 are the axes of symmetry of the function f(x)=— 2 +q.
X+p

4.1 Show that p=4 and ¢ =-3.

4.2 Calculate the x-intercept of f.

4.3 Sketch the graph of f. Clearly label ALL intercepts with the axes and the asymptotes.
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QUESTION 5

Sketched below are the graphs of f(x)=-2x> +4x+16 and g(x)=2x+4.
A and B are the x-intercepts of f. C is the turning point of f.

Yy C

f
A

5.1 Calculate the coordinates of A and B. (3)
5.2 Determine the coordinates of C, the turning point of f 2)
53 Write down the range of f. (D
54 The graph of A(x)= f(x+ p)+q has a maximum value of 15 at x=2.

Determine the values of p and gq. (3)
55 Determine the equation of g™, the inverse of g, in the form y=... (2)
5.6 For which value(s) of x will g 7 (x).g(x)=07? ()
5.7 If p(x) = f(x)+k, determine the value(s) of & for which p and g will NOT

intersect. 5)

[18]
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QUESTION 6
6.1 Given: g(x)=3"
6.1.1 Write down the equation of g™ inthe form y=... ()
6.1.2 Point P(6 ; 11) lies on A(x) =3""*+2. The graph of 4 is translated to
form g. Write down the coordinates of the image of P on g. 2
6.2 Sketched is the graph of f(x)=2"" +¢.T(3; 16) is a point on f and the asymptote
of f is y=-16.
Ty
! T(3; 16)
| X
O T L4
*—"—’_f/’/
o -16
Determine the values of p and g¢. 4
[8]
QUESTION 7
7.1 An amount of R10000 was invested for 4 years, earning interest at % p.a.,
compounded quarterly. At the end of the 4 years, the total amount in the account was
R13 080. Determine the value of r. 4)
7.2 A businesswoman deposited R9 000 into an account at the end of January 2014. She

continued to make monthly deposits of R9 000 at the end of each month up to the end
of December 2018. The account earned interest at a rate of 7,5% p.a., compounded

monthly.
7.2.1 Calculate how much money was in the account immediately after

60 deposits had been made. 3)
7.2.2 The businesswoman left the amount calculated in QUESTION 7.2.1 for a

further »n months in the account. The interest rate remained unchanged
and no further payments were made. The total interest earned over the
entire investment period was R190 214,14, Determine the value of n. (6)

[13]

Copyright reserved Please turn over



Mapyotittiaded from Stanmorepliysics.com DBE/2021
QUESTION 8
8.1 Determine f'(x) from first principles if it is given that f(x) = 3x2.
8.2 Determine:
/ - 2 9
8.2.1 S if f()=x" -3+
x
8.2.2 g'(x) if g()={x+3Jx-1)
QUESTION 9
The graph of f(x)=2x’ +3x* —12x is sketched below.
A and B are the turning points of f. C(2 ;4) is a point on f.
Ahy
A
J
CZ;4)
S S o
9.1 Determine the coordinates of A and B.
9.2 For which values of x will f be concave up?
9.3 Determine the equation of the tangent to f at C(2 ; 4).
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QUESTION 10
10.1 The graph of f(x)=ax’ + bx* +cx+d has two turning points.

The following information about f* is also given:

¢ f2)=0
e The x-axis is a tangent to the graph of / at x =-1
e f'M=0

1
. T—1>0
! [2)
Without calculating the equation of f, use this information to draw a sketch graph of

/. only indicating the x-coordinates of the x-intercepts and turning points. 4)

10.2 O 1is the centre of a semicircle passing through A, B, C and D. The radius of the
semicircle is (x — xz) units for 0 <x <1.AAOB is right-angled at O.

[Dn,

/

o |
O

C
10.2.1 Show that the area of the shaded part is given by:
Area= (n — 2J(x4 -2x* + x2)
4 (3)
10.2.2 Determine the value of x for which the shaded area will be a maximum. 4)
[13]
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QUESTION 11
11.1 Two events, A and B, are such that:

¢ Events A and B are independent

e PmotA)=04

e P(B)=0,3

Calculate P(A and B). 3)
11.2 A survey was conducted among 150 learners at a school.

The following observations were made:

¢ The probability that a learner, selected at random, will take part in:
o Only hockey (H) is 0,24
o Hockey and debating (D), but not chess (C) is 0,14
o Debating and chess, but not hockey is 0,12
o Hockey and chess, but not debating is 0,02

e The probability that a learner, selected at random, participates in at least one
activity is 0,7.

e 15 learners participated in all three activities.

e The number of learners that participate only in debating is the same as the number
of learners who participate only in chess.

The Venn diagram below shows some of the above information.

S
11.2.1 Determine a, the probability that a learner, selected at random,
participates in all three activities. (1)
11.2.2 Determine m, the probability that a learner, selected at random, does
NOT participate in any of the three activities. (1)
11.2.3 How many learners play only chess? 4)
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11.3 A three-digit number is made up by using three randomly selected digits from 0 to
9. NO digit may be repeated.

11.3.1 Determine the total number of possible three-digit numbers, greater than

100, that can be formed. 2)
11.3.2 Determine the total number of possible three-digit numbers, both even

and greater than 600, that can be formed. 4

[15]

TOTAL: 150

Copyright reserved



Matsgtiififdaded from Stanmorephysics.com DBE/2021

INFORMATION SHEET
—b++/b? —dac
X =
2a
A= P(1+ni) A= P(l - ni) A=P(1-i)" A=P1+i)"
I, =a+(n-1)d S, :§[2a+(n—1)d]
T =ar" S :a(r”—l_] sro=1 S, = a s —l<r<l

n n

-1 1-r

o po -0

4 1

SGx+h) - f(x)
h

f'(x)= lim
h—0

f
d= \f(xz _x1)2 +(3, _y1)2

>

M(Jﬁ +X, » +y2j

2 2
y=mx+c Y=y =mx—x) m=22"0 m=tan@
Xy —%
(c—af +(-b) =r°
mABC- -4 b __ ¢
sind sinB sinC
a’> =b* +c¢?> —2bc.cos 4
area AABC = %ab.sinC
sin(a+ﬁ) =sina.cos f+cosa.sinf sin(a—ﬁ)z sina.cos f—cosa.sinf
cos(a+ﬁ) =cosq.cos f—sina.sinf cos(af—ﬁ) =cosa.cos f+sina.sinf
cos” a—sin” &
cos2a =41-2sin’ & sin2a = 2sina.cosa

2cos’—1
n

Zx z:(xi_)_c)2

2 i=1

x= o’ =
n n
P(4) =%% P(4 ot B) = P(4) + P(B) — P(4 and B)
. 2 -x)-»
y=a+bx b= Z(x—f)z
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SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

e |f a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking memorandum.

LET WEL:

e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
e Volgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die memorandum van
toepassing.

QUESTION/VRAAG 1

111 x*—x—20=0
(x—5)x+4)=0 v factors
Xx=5 or x=-4 /i;i 3)
1.1.2 3x*-2x—-6=0
wo_ (-2)+y(-2) -4(3)-6) v/substitution
2(3)
1+.19
= v'simplification
x=-112 or x=1,79 j X" 117’;2 @
x=1,
1.1.3 ()(—]_)2 >9
W2 —9%—8>0 v'standard form

(x—4)(x+2)>0

Critical values: x=4 or =-2

i—K /_>=

X<-2 or x>4

OR/OF
(—o0;=2) or (4;:)

OR/OF
Xx-1>3 or x-1<-3
X>4 or x<-2

v'critical values

vV x<-2or x>4

(4)
OR/OF
V'V (—0;-2) or (4;)

OR/OF
v x-1>3
v x-1<-3
Vv X>4 or x<-2
4)
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114 2JX+6+2=x
2X+6=x-2 v’ isolating the surd
4(Xx+6)=(x-2)°
v =X
AX+24 = X2 —Ax +4 AXx+24=x"—4x+4
x> —8x—-20=0
(x—=10)(x+2)=0 v %210
x=10 or x=#-2 VX %D
(4)
1.2 4x=2-y . . . (1) Vix=2-y
Ax+y*=8. . . (2)
v i
S 2-y+y?=8 substitution
v'standard form
y’-y-6=0
(y-3)(y+2)=0
y=3 or y=-2 v'y-values
1 _ v'x-values
X=—— or x=1
4 (%)
OR/OF OR/OF
y=—4x+2 . . . (1) Vy=—4x+2
4x+y*=8. . . (2
4x+(-4x+2)* =8
( ) v'substitution
4x+16x*> —16x+4-8=0
16x* -12x-4=0
4x* —3x—1=0
(4x+1)x-1)=0 v'standard form
X__Z or x= v'x-values
y=3 or y=-2 v'y-values
(5)
1.3 2% «3Y :(23X3)6 \/23><3
2" %3 =2 x3°
v 18 6
2 =2 and 3 =3° 2ror3
v x=18o0ry=6
Xx=18 and y=6
S X—y=18-6
X-y=12 v answer (A)
(4)
[24]
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QUESTION/VRAAG 2

211 72 ;100 : 120 : 132 -
-8 -8 v’ second differences = — 8
2a=-8 va=_4
=_4
3a+b=28 Vb= 40
b =40
a+tb+c=72
c=30 v c=36
T =—4n° +40n+36 @
2.1.2 T,, = 36—8n = 36 —8(12) = —60 v 36-8n
—4n® +40n+36 = ~60 :; gtz?r?dard form
n®-10n-24=0
(n=-12)(n+2)=0 vfactors
s.n=12 v n=12
(5)
2.1.3 T'=-8n+40=0 v —8n+40
N5 vn=5
T, =—4(5)> +40(5) + 36 =136 /136 @)
OR/OF OR/OF
—b_40 ¢ v'substitution
T =-4(5)* +40(5)+36
n —1gé ) (5) /136
B (3)
2.1.4 Maximum value =41 v'value
(1)
2.2 2sin3x —(—~11)=15-2sin 3x v'equating
4sin3x=4 v 4sin3x =4
sin3x=1 v'sin3x=1
3x=90°
X =30° v answer
T (4)
[17]
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QUESTION/VRAAG 3

3.1.1 1\ N
T —ar"!= 2000(-) v 2000(-) (1)
5) 5
3.1.2 71 16
T, = zooo[g] = 178 (1)
3.1.3 n-1
16 1
——— =2000| = v i
15625 (5) equating
1 ~ 1 n-1
1953125 \5
9 n-1 1
[lj - (l) OR n-1=log v same base / use of log
5 5 < 1953125
n-1=9
n=10 v answer (3)
32 S, =27=—2 Vs —o7= 2
1-r 1-r
—_rd 3
s,=20=") _ 5 vs,=2U=") o
1-r 1-r
27(1-r’) =26 v'substitution
1-r3228
27
oL
27
“r= 1 vr= E
3 3
(4)
OR/OF OR/OF
S, =27=—2
1-r
a=27(1-r) va=27(1-r)
But a+ar+ar’ =26 va+ar+ar®=26
all+r+r?)=26
e hain
27— r)(L+r+r%) =26 substitution
26
1-r)A+r+r?)=—
@-r)( ) >
r +r+1—r3—r2—r=§
27
_roy1=28
27
ré= S
27 .
ar=1 vir==— (4)
3 3
[9]
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QUESTION/VRAAG 4
4.1 X+1l=—-x-7 vV X+1l=-x-7
2x =-8 v 2x=-8
X=-4 vV X=-4
ny=-3 vVy=-3
-2
LX) =——-3
0 X+4
. p=4 and q=-3 4)
OR/OF OR/OF
p+q=1 ... (1) vptq=1
-p+q= iy
q=p-7 ...... (2) vag=p-7
subs. (2) into (1)
p+p-7=1 v’ substitution
2p=8 v’ simplification
p=4
a= @
4.2 -2
y_x+4
-2
O=——- vy=
X+4 y=0
—2-3(x+4)=0
—3x-14=0
14 14
= —_— \/ = ——
3 x=-% )
4.3
v horizontal asymptote
v vertical asymptote
—4,67 v’y intercept
—4 O v shape
-3
-3,5
(4)
[10]
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QUESTION/VRAAG 5

5.1 —2x? +4x+16=0
x> —2x-8=0
v factors
(x—4)(x+2)=0
XxX=4 or x=-2 VX==2 v x=4
L A(-2;0) and B(4;0) 3)
5.2 f(x) =—2x* +4x+16
_ £ — __—4 — l v 1
2a —-2(2)
f(1)=-2(1)° +4(1)+16=18
-.C(1;18) v 18 (2
OR/OF OR/OF
f(X) =—2x* +4x+16
f/(x)=—-4x+4
—4x+4=0
x=1 v 1
f(1) =—2(1)2 +4(1) +16 =18 v'18
. C(1;18) (2)
5.3 y <18 vy<18
- 1)
OR/OF ﬂ OR/OF
y €(~0;18] el | V' ye(—0;18]
1)
54 TP (1;18) for f
TP (2;15) forh v TP forhat (2; 15)
p=-1 q=-3 vp=-1
3)
5.5 y=2x+4
X=2y+4 v'swop x and y
1
1 v y=x-—
. y = E X — 2 y 2 X 2
)
56 g(x)=0or g*(x)=0
X=4 or x=-2 (product 0 at x-intercepts) v x=4
v x=-2
)
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5.7 —2X? +4X+16+K = 2X + 4 v'equating
%2 4 2%x+124k =0 v’ standard form
b? —4ac <0 v b®—4ac<0
(2) —4(-2)(12+K) <0 v’ substitution
4+8(12+k)<0
100+8k <0
k<-125 v’ answer
()
OR/OF
OR/OF
g'(x)=2 vg'(x=2
f/(x)=—4x+4=2 v (X)=—4x+4
1
X==
2
f(ljzlm v f(i]:ﬂ,s
2 ’ 2
1) voltl=s
9(5) => g(zj
- k<-125 v answer (5)
[18]
QUESTION/VRAAG 6
6.1.1 y= 3
=3 v/ swop x and y
y =log, x v’ equation
)
6.1.2 h(x) =3 +2
Transformation: 4 units left, 2 units down v x=2(A)
I (o. X=
"9 Cy=9(A) o
2
6.2 f(x)=2"" +q
q=-16 4 g= -16
_op+3 _
126; s 3 2 16 v/ substitute (3 ; 16)
?p::szj . v 2P =2° or p+3=log,32
p=2 v p=2
(4)
[8]
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QUESTION/VRAAG 7

7.1 . \16
i
13080=10 000(“ Zj v’substitution into correct
6 formula
1+ l = @ ‘/n =16
4 10000
i (13080 v’ simplification
l—|— — =16 -
4 10000
! 0,0169227...
4
i =0,06769...
i =6,77% v'answer (A)
(4)
121 x|(@+i)" -1
F= -
i
0,075)% 0,075
9000 (1+ ’ j -1 vy 22
12 12
k= 0,075
! v’ substitution into correct
12 Formula
F =R 652 743,95 v
answer
3)
7.2.2 60 x 9000 = R540 000 v 60 %9000 = R540 000
A=P@+i)"
0,075)"
652743, 95[1+ 1 ) =190 214,14 + 540000 v equation
730 214,14 =652 743, 95(1+
1,1186.... = (1,00625)" v simplification
N =100, o0e0s (1,1186) v'use of logs
-.n=18 months v’ 18 months (6)
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OR/OF OR/OF
Interest over 5 years = 652 743,95-9000 % 60 | ,» 50 x 9 000
=112 743,95
. interest on n years
=190 214,14 - 112743,95=7747019 | , anewer
652 743,95 + 77 470,19 = 652 743,95(1+ 0'10275j v'equating
1,1186.... = (1,00625)" ¥'simplification
N =100, 40605 (1,1186) v'use of logs
.n =18 months v/ 18 months
(6)
[13]
QUESTION/VRAAG 8
8.1 f(x) =3x?
£ 100 = fim LM =19
h—0 h
f /(X) =lim 3(X + h)2 _3X2 v’ substitution
h—0 h
. 3x?+6xh+3h? —3x?
f/(x)=lim X FoXAT X v’ expansion
__6xh+3h?
=lim—— e .
h—0 h v’ simplification
_ jim N(6x-+3h) + lim NEx+30)
h—0 h—0 h
= 6X v 6X
®)
821 f(x)=x*-3+9x7 v 9x?
f/(x)=2x—-18x"° v 2x
v -18x7°
3
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822 1 g0 =(x+3(x-1)
1
L 1
g(x) = x+2x2 -3 X vaxt
1 1
g/ (X)=1+x 2 V1 vx?
(4)
[12]
QUESTION/VRAAG 9
9.1 f/(x) =6x*+6x-12 v 6x2+6x-12
6x% +6x—12=0 v'=0
x> +x-2=0 st
(x+2)(x-1) =0 actors
;(_: 2_02 oorr yx_=17 v x -values
- - v’y -values
. A(=2;20) and B(L ; -7) y
®)
9.2 f(x)=12x+6 v'12x+6
12x+6>0 v i'(x)>0
12x > -6
1
X>—— v X > _1
2 2
OR/OF (3)
-2+1 1 OR/OF
- 2 - _E v X = _1
2
X>—=
vV x>k
2
3)
9.3 f/(2)=24 v (2
Equation of the tangent: y—4 =24(x—2) v 24
y =24x—44 v/ equation
3)
[11]
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QUESTION/VRAAG 10
10.1
vx=-landx=2
v TP atx=-1
1 v TPatx=1
v’ shape
(4)
10.2.1
O
Area of segment = %Area of big circle
= E;r (x—x%)? 1
4 vV S (x—x?)?
4
A B
@)
Avrea triangle ABO counted .
_ _y2P
:AreaA:%(x—xz)z /AreaA—E(x X )
Area of shaded region v subtract areas
==z(x—x°)"—==(x—x
g5
-2 ) v' common factor
= ) Q)
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10.2.2 | Area of shaded region

_ (”;2)(x4 —2x% +x?)

aA_ (”—_Zj(4x3 —6X” +2x)
dx 4

4x° —6Xx* +2x=0

X(2x* =3x+1) =0

v (”T_Zj@ﬁ —6X” +2x)

x(2x-1)(x-1) =0 v factors
x=0 or x=1 or x=#1 \/x:O;x:l;x:E
2 2
1
vV Xx== 4
5 @
[13]
QUESTION/VRAAG 11
111 P(A) =1—P(not A) = 0,6 v 0,6
P(A and B) = P(A) X P(B) v P(A and B) — P(A) X P(B)
=0,6x0,3
-9
B 828 v answer (A)
7 ©)
1121 a=£=0,1 v E (A)
150 150
1)
11.2.2 m=1-0,7=0,3 v 0,3 (A)
(1)
11.2.3 0,24+014+0,02+012+01+2b=0,7 v’ addition
2b = 0,08 v’ simplification
b=0,04 ¥ b=004
0,04x150 = 6 V6
4)
11.3.1 9x9x8=648 v9 v9x8
(2)
11.3.2 2x8x4=64 vv2x8x4
2x8x5=80 v2x8x%x5
Total number = 64 + 80 = 144 v'144 (A)
(4)
[15]
TOTAL/TOTAAL: 150
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