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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 10 questions.
2. Answer ALI; the questions.
& 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:
L1 '_-_"xl ~7x+12=0
1.2 0/ x(3x+5)=1 (correct to TWO decimal places)
1.13 xt<2x+15
114 V20-x) =x-1
12 Solve for x and y simultaneously:
3= 27 and x*+yt =17
1.3 Determine, without the use of a calculator, the value of*
1 1 1 |
T N PN R PO r N TR T
QUESTION 2
21 Given the geometric series: —E +-l— + -]—+
5 15 45
2l Is this a convergent geometric series? Justify your answer with the
necessary calculations.
.12 Calculate the sum to infinity of this series.
2.2 An arithmetic and a geometric sequence are combined to form the pattern, which is
; 1 1 1
givenby: P = x:§;2x;6;3x;5—_; .
2.2.1 Write down the next TWO terms of the pattern.
22.2 Determine the general term (7, ) for the odd terms of this pattern. Write
down your answer in terms of x. '
423 Calculate the valuc of P,.
21
224 It Z P, = 33,5, determine the value of x.

n=l
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QUESTION 3

A quadratic sequence has the following properties:

e  The second differericc' is 10.

e The first two terms§ are equal, i.e. 7 =7,.
o T +T,+T7,=28

5l Show that the general term of the sequence is 7, = 5n% =151 +16. (6)
3.2 I[s 216 aterm in this sequence? Justify your answer with the necessary calculations. (3)
19
QUESTION 4

n - l '

4.1 Given the function p(x) = 3
4.1.1 Is p an increasing or decreasing function? (1)
#.1.2 Determine p~', the inverse of p, in the form y = ... (2)
4.13 Write down the domainof p™'. (1)
414 Write down the equation of the asymptote of p(x)-35. (1)

4.2 Given: f(x)= --i-i +2

421 Write down the equations of the asymptotes of f (2)
422 Calculate the x-intercept of f. (2)
423 Sketch the graph of /', label all asymptotes and indicate the intercepts
with the axes. (4)
424 Use your graph to determine the values of x for which hiﬁl 2-2. @)
hs =
425 Determine the equation of the axis of symmetry of f(x +2), that has a
negative gradient. 00y (3)
(18]
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QUESTION 5

The graphs of the functions f(x)=-(x+3)*+4 and g(x)=x+35 are drawn below.
The graphs intersectat A and B.

¥
& /
B
A
(9] X
A \
5.1 Write down the coordinates of the turning point of f.
5.2 Write down the range of f.
5.3 Show that the x-coordinates of A and B are ~5 and -2 respectively.
5.4 Hence, determine the values of ¢ for which the equation ~(x+c+3)’ +4=(x+¢)+5
has ONE negative and ONE positive root.

5.5 The maximum distance between f and g in the interval x, <x<x, is k.

If h(x) = g(x)+k, determine the equation of 4 in the form h(x) =...
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QUESTION 6

6.1 A company bought a photocopier for R150 000 on 1 July 2022. They will use the

old photocopicras a trade-in when they replace it with a similar new photocopier in
5 years' timg'on 30 June 2027.

6.1.1 IThe average rate of inflation over the next 5 years will be 6,5% p.a.
Determine the price of a similar new photocopier in 5 years' time. (2)
6.1.2 Calculate the ftrade-in value of the old photocopier after
5 years, if it depreciates at a rate of 9% p.a. on a straight-line method. 2)
6:1.3 The company set up a sinking fund to cover the replacement cost of the

new photocopier. The fund earns interest at the rate of 7,85% p.a..
compounded monthly. The company made its first monthly deposit on
31 July 2022 and will continue to do so until 31 May 2027, one month
prior to the new photocopier being bought. How much should be
deposited at the end of each month so that the company will be able to
buy the new photocopier? (4)

0.2 Today, Andrew borrowed R200 000 from a bank. The bank charges interest at
5,25% p.a., compounded quarterly. Andrew will make repayments of R6 000 at the
end of every 3 months. His first repayment will be made in 3 months from now.

How long, in years, will it take Andrew to settle the loan? (5)
(13]

QUESTION 7
7.1 Determine f ‘(x) from first principles if f(x)=-2x* -1. (5)
g Determine:

eioh | f(x).ifitis given that f(x)=-2x" +3x’ Q)

dy . 1

795 -‘-;E if y=2x+ JT @
7.3 The graph y = £ '(x) has a minimum turning point at (1;-3).

Determine the values of x for which f is concave down. _ ﬁ;]
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QUESTION 8

Given: f(x)=x"+4x* -7x-10

8.1 Write do?pﬁ"the y-intercept of £

8.2 Show iiia-L-_E is a root of the equation f(x)=0.

8.3 Ience, facllurise f(x) completely.

8.4 If it is further given that the coordinates of the turning points are approximately at
(UJ"’; - 1236) and (- 3.4 ;20.8), draw a sketch graph of / and label all intercepts and
turning points.

8.5 Use your graph to determine the values of x for which:
8.5.1 f(x)<0
8.5.2 The gradient ol a tangent to f will be a minimum
8.5.3 /(x). S (x)<0

QUESTION 9

A wire, 12 metres long, is cut into two pieces. One part is bent to form an equilateral triangle
and the other a square. A side of the triangle has a length of 2x metres.

9.1 Write down the length of a side of the square in terms of x.

9.2 If this square is now used as the base of a rectangular prism with a height of
4x metres, determine the maximum volume of the rectangular prism.
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QUESTION 10

10.1

10.2

10.3

Caopyright reserved

A group of people participated in a trial to test a new headache pill.

e 50% ofjthe'participants received the headache pill.
¢ 50% oftheparticipants received a sugar pill.
2 =

e = ofthe'group receiving the headache pill were not cured.

oy W

. i_(_) of the group receiving the sugar pill were cured.

10.1.1 Represent the given information on a tree diagram. Indicate on your
diagram the probability associated with each branch as well as the
outcomes.

10.1.2 Determine the probability that a person chosen at random from the group
will NOT be cured.

Three events, A, B and C, arc considered:
.

P{A)=g, P(B)=- and P(AorB)= %%

1
4
10.2.1 Are events A and B mutually exclusive? Support your answer with the
necessary calculations.
122 Determine P(only C), if it is further given that
P(AorC) = I% P(Aand C) = -?— and 2P(Band C) = P(A and C).
10.2.3 Determine the probability that events A, B or C do NOT take place.

Seven friends (4 boys and 3 girls) want to stand in a straight line next to cach other
to take a photo.

10.3.1 In how many ways can the 3 girls stand next to each other in the photo?
10.3.2 In the next photo, determine the probability that Selwyn (a boy) and

Lindiwe (a girl) will NOT stand next to each other in the photo.

L TOTAL:

DBEMav/June 2023
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b4 b due
2a .

A= P(i+m‘)_ A= P -ni) A= P(1-i)" A=P(1+i)"
T, =a+(nihd S, = §[2a+(n ~1)d]

Y‘“ = arn--l S - d f-‘f _._1 ;f' - i ST__ - o ; .

" J'—l -

Fe x[(] + ;) - I| P x|! -(|_+ f)""l

i i

£ = lim LED T )
h-0 h

d='\f(x3 -xl)z +(y, "'J’u)z

2 2
y=mx+c y=y, =m(x-x) m=22"% m =tané
X, — X,
(x-a) +(y-b) =r*
InAadBC: O -0 __ ¢
sin4d sinB sinC
a’ =h* +c’ -2bc.cos 4
area AABC =%ub.sin ¢
sin(e + ) =sin a.cos f+cosa.sin8 sin(a - f8) =sin a.cos f—cosa.sinf
cos(a+ f)=cosa.cos B—sina.sinf cos(a~ fB)=cosa.cos B+sina.sinf
cos’ @ —sin’ @
cos2a =<1-2sin’ a sin2a = 2sina.cosa

2cos’ @ -1

2 i=|

o > (x, -9’
n

s o =
n
P(A)= -E(é‘% P(A or B) = P(A) + P(l_':f}"; -P:(A and B)
y=a+bx b:Z(x-fX)_/—ﬁ)
) Z(x—x)z
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NOTE:

e Ifacandidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking guidelines.

LET WEL:

o Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.

o JVolgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van
toepassing.

QUESTION 1/VRAAG 1

1.1.1 x*=Tx+12=0 N —— v’ factors
(x-4)(x-3)=0 v Vx=4
Full Marks v x=3 3
x=4orx=3 = )

1.1.2 3x24+5x-1=0 v'standard form
X = o )= o ‘/37 v'substitution into the
2(3) 6 correct formula
Snx=0,180rx=-1,85 v x=0,18
v x=-1,85 (4)
1.1.3 x?+2x-15<0 v standard form
(x=3)(x+5)<0
x=3or x=-5 v critical values
-5<x<3 5 3
v' v answer 4)

1.1.4 L2(=x) =x -1
(\! 2(1- x))z =(x—1) v'squaring both sides

2-2x=x"-2x+1 v simplification
x2-1=0 v standard form
Lx=1 and x=#-1 v answer with selection

4)
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1.2 3y =27

x> +(3-x) =17

2x*-6x—-8=0
x?-3x—-4=0
(x—4)(x+1)=0
x=4or x=-1
y=—lory=4
OR/OF

3y =27

y2=3y—-4=0
(- +1)=0
y=—lor y=4

x=4orx=-1

‘/3x+y=33

sXx+ty=3

v Substitution

standard form

sXx-values

s y-values

(6)
OR/OF

‘/ 3,\‘+y:33

sx+y=3

substitution

standard form

sy-valu
(6)

sx-val
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|

I

1.3 | 1
+ + +.+_
442 V2443 B3+44 J99 + /100
| T
= X M + ... v'rationalisation
V1 NN
1 %9100
V99 +100 /99 —/100
= —2+3-3+2..-499 +10 v simplification
=-1+10
_ v’ answer 3)
[24]
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QUESTION 2/VRAAG 2
I T 1
2.1.1 _+ _+ +..
5 15 45
1
1551
r = '1_5' = \/ = 1_
1073 3
5
1< l <1 v" answer (any indicator
3 of convergence) )
. the series 1s convergent.
2.1.2 g - 4
» 1l=r
1
_ 5
1-_ v' substitution
3
3
10 v’ answer 2
I
81 81
222 =x+(n—Dx Answer only: v’ substitution
=x+xn—x
o Full Marks v answer )
223 T=ar"~!
13-1
s L1 vn=13
. 3 k3J \/ = 1
(1" 1 ’
T =] ) or 7 o 213
Kﬁ 1594323 or 6,27 x 10~" or 3 v’ answer (3)
22.4 S
;Pn:Sn"'Sm v S, v +S),
]|' 1 10"|
\ 1 —q \J ( v arithmetic sum
Ly 3B v geometri
— v+ 10x] + geometric sum
2 1 _I
3
—66x+0,5 v 66 x ¥10,5 (A)
33,5=66x+0,5
1
SoX= 5 v’ answer (6)
[17]
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QUESTION 3/VRAAG 3
3.1 x 5 x 57T
NN
T v 0 T,—x
=X
NS
10
2a =10 3a+b=0 v 24 =10
a=>5 =-15 v 3a+b=0
T,—x-0=10
STy=x+10
2x+ T,=28 v 2x + 1,=28
2x+x+ 10=28
3x=18
a+b+c=6
5-15+¢=6 v 5-15+c=6
c=16
(6)
= T=5n*~15n+16
OR/OF OR/OF
2a=10 v 2a=10
Sa=35
I'=a+b+c T,=4a+2b+c T1T,=9a+3b+c
=5+b+c =20+2b+c =45+3b+c
S+b+c=20+2b+c V5+b+c=20+2b+c
b=-15
T, =-10+c¢ T, =—10+c¢ T,=c v T, =-10 +c
v T, =-10+c
I+17,+T,=-10+c—-10+c+c
28 =3¢ - 20 v'28= 0
c=16 ve=1 (6)
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3.2 T=5n"—-15n+16
216=5n%—15n+16 v’ equating
5n?—151-200=0
n*-3nr40=0 v’ standard form
(n —&)Wu+5)=0
n=8~or n#-5 \/n=8 (3)
. Ts = 216
9
QUESTION 4/VRAAG 4
4.1.1 decreasing v decreasing (1)
4.1.2 (1Y
y = —
3
y
x =( 1\J v/ swop x and y
3
ooy =log, x v answer (2)
3
OR/OF OR/OF
y=3"
=3 v swop x and y
sy =—logyx
3 v’ answer 2)
413 x>0xeR v’ answer (1)
4.14 y=-5 v’ answer (1)
421 x= vix=1
y=2 vy=2 ()
42.2 * o0
+-9 viety=0
4=-2x+2
2x =-2
(2)

Copyright reserved/Kopiereg voorbehou
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¥

4223
) v’ asymptotes
- v’ x-intercept
*‘3 v’ y-intercept
. v shape 4
424 A5,
x-1
4
x-1
x<-1 or x>1 v x>1 (2)
4.2.5 y=—=x+c v’ intersection of axes at (3 ; 2)
2=—3+¢ v subst (3;2)and m=-1
c=35
y=-x+5 Vy=—x+5 (3)
y=-x+c¢
2=-1+c
c=3
y=-x+3
y=-(x-2)+3 VvV - (x-2)+3
y=-x+5 Vy=—x+5 (3)
OR/OF OR/OF

y=—(x+p)+q
y=—(x-2)+(1)+2
y==Xx+35

Yy = (-2 (1) +2
Vy=-x+5 (3)

[18]
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QUESTION 6/VRAAG 6

5.1 T.P(-3;4) v_3
v 4 (2)
5.2 y<dor ye (-0 4] v answer (1
5.3 J () =)
—(xF3P +4=x+5 v’ equating
X LEx -9 +4=x+5 v —x2—6x-9
—x*=x-10=0
x 2+ Tx+ lg = % v’ standard form
(e 5)x+2) = v’ factors (4)
x=-5 orx=-2
54 The graph must shift more than 2 and less than 5
units to the right
L=S5<ec<-2 v v answer (2)
5.5 D(x) =f(x)—g(x) =—x2-7x - 10 v'distance
Max :=2x-7=0 OR/OF x=__(i1 v 2x-7=0
2(-1)
22 2
7 7 7
D—-——|=—-—-—] =7 ——|-10=2,25
2 2 2
k=225 k=225
S h(x)=x+ 7,25 v h(x) =x+7,25 (%)
[14]
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6.1.1 A=P( +i)
v L
A =150 00 0(1 10,06 5)5 substitution into the
correct formula
A=R205513 v’ answer (2)
6.1.2 A =PL in)
A =150/000(1 — 0,09 x 5) v’ substitution into the
4 TT50 000 — 67 000 correct formula
A =R82 500 v answer (2)
6.1.3 SF=A-T=205513-282500
=RI123013 v answer
x|(1+i)" -1
ey
]
Fxi
x =
1+ i)y -1
0,078: v . 0,0785
123 013x 20783 i= B
_ 12 0,0785
[( 00785 7 00785 v 59and’ 1+ ()
1+ 1)1+ L . J
12 12
v answer (A) 4
=R1 704,01
6.2 xt-(+i)"]
C -
[ 0,0525)" ]
6 000( 1-] 1+
) o
200 000 = v" substitution into correct
0, 0525 formula
4
7 [ 0,0525)"
—= 1—k1+ J v simplification
16 4
9 (1621)"
16 | 1600
e
—4n =T62H v use of ldgs
log e
LléOO J
_dn=—144,1243... v —4n= —44,1243...
n=11,03 years v ' n=11,03 years (5)
[13]
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QUESTION 7/VRAAG 7

7.1 f(x)=-2x2-1
720 h
“2(x+h) —1-(-2x2 -1)
/! (x) 7 lim v'substitution into the
po>0 5 h_ | 5 correct formula
/ o =2x° —4xh-2h" —1+2x° +1
/ ) =lim v —2x2 —dxh—2h% -1
h—0 h
5 — Axh — 2h?
=lim____
A v —dxh - 20
_ i h(—4x —2h)
= ;E; P v'common factor
= 4x v answer (5)
OR/OF OR/OF
flx+h)==2(x+h) -1
x+h) =-2x> — 4xh — 2h* —1
7 ) , v —2x? —4xh—2h* -1
X —f(x) =-2x"—4xh - 2h" -
Fr+h)—f(x) ==2x2 —dxh = 21* -1 + 2x* + 1
x +h)—f(x) =—4xh - 21*
S+ 1)-10) S
f’(x) — llmf'(x + h)__f.(x)_
h=0 h
. —4xh -2h?
=lm—— o
h—0 h v'substitution into the
—_— h(=4x — 2h) correct formula
0 h v'common factor
=—4x v answer (5)
7.2.1 f(x) =223+ 322 v —6x7
£/ (%) =62+ 6x Y +6x )
7.2.2 y=2x+ R
- Jax
1
1 -t v1ivyo
dy _ 51 3 )
— - 2 -
dx 4% V2V _Tix 2 (4)
7.3 x<1 v'v' answer 2)
[13]
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81 |y=-10 v' answer (D)
82 | f(x) =x a4y’ - 7x-10 / substitution of x = 2
titution of x =
2)=23%4(2) —7(2)-10=0 D
f( ) ( ) ( ) ‘/f(z)zo (2)
8.3 f(x) = (@52)(x* +6x +5) v (x-2)
[0 ==2)x+5)(x+1) v (x+5)
Y (x+1) 3)
8.4 (—34;208) )y
s _ v x- intercepts
v y-intercept
v’ sketching the graph
with turning points in
2" and 4™ quadrant
3)
85.1 | xe(-3,4;0,7) vv xe(-34;0,7)
OR/OF (2)
-34<x<0,7
8.5.2
f(x) =x* +4x%> - Tx =10
'(x) =3x*+8x -7
I (%) x v £ (x)=6x+8
f(x) =6x+8=0
. & 4 133 v answer (2)
6 3
OR/OF OR/OF
~34+07
=-1,35=-1.35 viisubstitution
vilanswer (2)
853 | x<-340r-1,33<x<0,7 vy <-34
OR/OF vV —1,33<x<0,7
xe(-w;-3,410[-133;0,7] 3)
[16]
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Perimeter of the square = 12 — 6x v 12—-6x
9.1 1 12-6x 6-3x 3
Side length of square = = =3-"x v
4 5 3 answer (2)
s 6—-3x)
02 |y |0=85 g 4 {—J (4x)
\ 25 2
(36—36x+9x2\(
= 4x) (36 — 36x + 9y°
I ]
=36x —36x 2+ 9x3 ‘/k ) 3)
V(x) = 36x — 36x2 + 953 36x — 36x” +9x
V/(x)=36—72x+27x e
36-72x+27x* =0
36-72x+27x%* =0
Ox? —24x+12=0 vI'=0
3x*—8x+4=0
Gx—2)(x-2)=0
2
x=_ or x=2 v’ values
3
2 2 2\ (2
Vi |=36]_|[-36| —| +9| —
3 3 3 3
= 2m3 =10,67m’ v’ answer (7)
3
9]
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QUESTION 10/VRAAG 10

10.1.1 | Event A Event B C
MC v Event A
3
1 N > v" Event B Medication:
- 2
2 . NN MN for P(C) = ?
3 C SC
1 S T0 v" Event B sugar pill:
7
for P(NC) = Z_()
TSN SN
10 3)
10.1.2 | P(Not Cured) = P(M) x P(NC) + P(S) x P(NC)
(12
ZJ SJ LZJL] 0 v'substitution
11
= =055 .
20 answer (2)
10.2.1 | P(A or B) =P(A) + P(B) — P(A and B)
P(AandB) = -2 -1
20 5 4 v" substitution

Events are mutually exclusive

v'answer (P(A and B) = 0)

(2)
OR/OF OR/OF
P(A)+P(B):E+l _
5 4 v’ substitution
13
20
P(A or B) =P(A) + P(B)
P(Aand B)=0
Events are mutually exclusive vanswer (P(A and B) = 0)
(2)
1022 | pand )= =02 v PBand C)= " (A)
5 5
Plonly )= =% =" =" =0u 17121
10 5 5 10 10 755
L ()
A C B 10
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10.2.3 | P(no event) = 1 —}! P o™ g ]|: Y =025 v'1—(P(A) or P(B) or P(C))
ks 10 5 ZU) 4 v answer (2)
10.3.1 | 3! x 5! Answer only: v 3!
=720 Full Marks v 31 x50 (A) (2)
1032] 7-6!'x2_5_, . v 71-61x 2
7! 7 v" denominator (7!)
v’ answer (3)
OR/OF: OR/OF
;6! v 6!x2
7! v" denominator (7!)
=1-°
- i: 0,71 v answer (3)
7
[17]
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