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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. This question paper consists of 12 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 wuse 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:
1.1.1 x?=2x-24=0
1.1.2 2x* -3x-3=0 (correct to TWO decimal places)
1.1.3 x> +5x<—4

1.1.4 Vx+28=2-x

DBE/November 2021

1.2 Solve simultaneously for x and y in:
2y =3+x and 2xy+7=x>+4y*
—ntn’ -4
1.3 The roots of an equation are x = £ ; P where m, n and p are positive
m
real numbers. The numbers m, n and p, in that order, form a geometric sequence.
Prove that x is a non-real number.
QUESTION 2

Given the geometric series: x+90+ 81 + ...

2.1

2.2

23

Calculate the value of x.
Show that the sum of the first » termsis S, =1 000(1 —(0.9) )

Hence, or otherwise, calculate the sum to infinity.
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QUESTION 3

Consider the quadratic number pattern: -145 ;-122 ;101 ; ...

3.1 Write down the value of T,. (1)
3.2 Show that the general term of this number patternis T, = —»n” + 261 —170. (3)
33 Between which TWO terms of the quadratic number pattern will there be a difference
of —1217 4)
34 What value must be added to each term in the number pattern so that the value of the
maximum term in the new number pattern formed will be 1? 3)
[11]
QUESTION 4

Consider the linear pattern: 5;7;9; ...

4.1 Determine T, . 3)
4.2 Calculate the sum of the first 51 terms. 2
‘ 5000
4.3 Write down the expansion of Z(2n+3). Show only the first 3 terms and the last
term of the expansion. " (1)
B _ _

4.4 Hence, or otherwise, calculate Z 2n+3)+ Z (—2n-1).

n=1 n=1

ALL working details must be shown. 4

[10]

QUESTION 5

Given: f(x)= i +2

5.1 Write down the equations of the asymptotes of f. 2)

52 Write down the domain of f. (D

53 Determine the coordinates of the x-intercept of f. 2)

54 Write down the coordinates of the y-intercept of f. (2)

5.5 Draw the graph of f. Clearly show ALL the asymptotes and intercepts with the axes. (3)
[10]
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QUESTION 6

The graph of f(x)=log, x is drawn below.
B(k;2) isapointon f.

/
B(k; 2)

DBE/November 2021

6.1 Calculate the value of £.

6.2 Determine the values of x for which —1< f(x) < 2.

6.3 Write down the equation of f ™', the inverse of f; in the form y=...
6.4 For which values of x will x.f (x)<0?
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QUESTION 7

The graph of f(x)=(x+4)(x—6) is drawn below.

The parabola cuts the x-axisat B and D and the y-axis at G.

C is the turning point of f.

Line AE has an angle of inclination of € and cuts the x-axis and y-axisat A and E
respectively.

T isapointon f between B and G.

Jhy
E
0 x
A B 0] D '
f
T
G
C
7.1 Write down the coordinates of B and D. 2)
7.2 Calculate the coordinates of C. 2)
7.3 Write down the range of f. )
7.4 Given that 6= 14,04° and the tangent to f/ at T is perpendicular to AE.
7.4.1 Calculate the gradient of AE, correct to TWO decimal places. (1)
7.4.2 Calculate the coordinates of T. 3)
7.5 A straight line, g, parallel to AE, cuts f at K(-3;-9) and R.
Calculate the x-coordinate of R. (6)

[17]
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QUESTION 8
8.1 A farmer bought a tractor for R980 000. The value of the tractor depreciates annually

at a rate of 9,2% p.a. on the reducing-balance method. Calculate the book value of

the tractor after 7 years. 3)
8.2 How many years will it take for an amount of R75 000 to accrue to R116 253,50 in

an account earning interest of 6,8% p.a., compounded quarterly? @)
8.3 Thabo wanted to save R450 000 as a deposit to buy a house on 30 June 2018.

8.3.1 He deposited a fixed amount of money at the end of every month into an

account earning interest of 8,35% p.a., compounded monthly. His first
deposit was made on 31 July 2013 and his 60th deposit on 30 June 2018.
Calculate the amount he deposited monthly. 3)

832 Thabo bought a house costing R1 500 000 and used his savings as the
deposit. He obtained a home loan for the balance of the purchase price at
an interest of 12% p.a., compounded monthly over 25 years. He made
his first monthly instalment of R11 058,85 towards the loan on
31 July 2018.

(a) What will the balance outstanding on the loan be on 30 June 2039,
21 years after the loan was granted? 3)

(a) Calculate the interest Thabo will have paid over the first

21 years of the loan. (3)
[16]
QUESTION 9
9.1 Determine £ '(x) from first principles if it is given that f(x)=2x> —3x. ®)
9.2 Determine:
9.2.1 LI y=4x" —6x* +3x 3)
dx
Vx (1Y
2.2 D |——+|— 4
? x[ 2 (3x) ] @
[12]

Copyright reserved Please turn over



Mathematics P1 8 DBE/November 2021
NSC

QUESTION 10

The graph of A(x)=ax’ +bx* is drawn.
The graph has turning points at the origin, O(0 ; 0) and B(4 ; 32).
A isan x-intercept of A.

y
B4 ; 32)
o A -
h

10.1 Show that a=-1 and b=6. (5)
10.2 Calculate the coordinates of A. (3)
10.3 Write down the values of x for which 4 is:

10.3.1 Increasing (2)

10.3.2 Concave down (2)
10.4 For which values of & will —(x—1)°+6(x—1)> -k =0 have one negative and

two distinct positive roots? 3)

[15]
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QUESTION 11
After travelling a distance of 20 km from home, a person suddenly remembers that he did not
close a tap in his garden. He decides to turn around immediately and return home to close

the tap.

The cost of the water, at the rate at which water is flowing out of the tap, is R1,60 per hour.

The cost of petrol is (1,2 + ﬁ) rands per km, where x is the average speed in km/h.

Calculate the average speed at which the person must travel home to keep his cost as low
as possible. [7]
QUESTION 12
12.1 A and B are independent events. It is further given that:
P(A and B)=0,3 and P(only B)=0,2
12.1.1 Are A and B mutually exclusive? Motivate your answer. 1)
12.1.2 Determine:
(@)  P(only A) “4)
(b)  P(not A or not B) ()

12.2 A teacher has 5 different poetry books, 4 different dramas and 3 different novels.
She must arrange these 12 books from left to right on a shelf.

12.2.1 Write down the probability that a novel will be the first book placed on
the shelf. ey

12.2.2 Calculate the number of different ways these 12 books can be placed on
the shelf if any book can be placed in any position. )

12.2.3 Calculate the probability that a poetry book is placed in the first position,
the three novels are placed next to each other and a drama is placed in the
last position. 4
[14]

TOTAL: 150
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INFORMATION SHEET
x_—bix/b2—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]
Tn=ar"'1 S:L—l) sr =l S, = a s —1<r<l
" r—1 1-r
F=x|(1+i)"—1l P=.1€Jl;(1+l')_n|
i i
. f(x+h)— f(x)
"(x) = lim
S h—0 h
Xx+x, y+y
d=\/(x2—x1)2+(y2—y1)2 M( : 2§ 12 2)
y=mx+c y—y =mx—x,) m=22"2 m=tan@
Xy — X

(- a) +(r-b) =r*

InAABC: 4 - b _ ¢
sind sinB sinC

a’ =b? +¢? —2bc.cos A

area AABC = %ab.sin C

sin(a + ,B) =sina.cos f +cosa.sin §
cos(a +p ) =cosa.cos f —sina.sin
cos” a—sin’ a

cos2a =41-2sin’ a

2cos’ -1
_ x
X =
n
n(4)
P(A)=——
(4) s)
y=a+bx

Copyright reserved

sin(a - ﬂ) =sina.cos f —cosa.sin §

cos(a - ,B) =cosa.cos f +sina.sin

sin2a = 2sina.cosa

n

Z (xi - f)z

0_'2 — =1

n

P(A or B) = P(4) + P(B) — P(4 and B)

_ 2 =X}y -3)
> (x=%)
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NSC/NSS — Marking Guidelines/Nasienriglyne

NOTE:

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

LET WEL:

¢ Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
e Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

QUESTION/VRAAG 1

111| x?-2x-24=0
(x—6)x+4)=0 vfactors
X=6 or x=-4 vx=6
vX=—4
(©)
1.1.2 | 2x* —3x-3=0
2
x= 3% V3 -42)3) vsubstitution into the correct
2(2) formula
L _3%33
4
x=219 or x=-0,69 vx=2,19 vx=-0,69
(©)
113 | x> +5x<—4
%2 +5x+4<0 v’ standard form
(x+4)x+1)<0 ”
v
Critical values: x=—4 or x=-1 critical values
*— o
+ ! — ! +
—4 -1
-4<x<-1 OR/OF xel[+4;-1] v v answer
(4)
114} /x+28=2-x
2
(V X+ 28) =(2-xy v’ squaring both sides
X+28=4—-4x+X’
X* ~5x~24=0 v’ standard form
(x=8)(x+3)=0 v factors
X=8 or x=-3 v answers with selection
(4)
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1.2 2y =3+X
x=2y-3 e (1) v'equation 1
2Xy +7=x>+4y* ... (2)
2y(2y—3)+7=(2y-3) +4y? v'substitution
4y* —6y+7=4y> —12y +9+4y? v'simplification
4y* —6y+2=0
2y? -3y +1=0 v'standard form
(2y-1fy-1)=0
1
y=>or y=1 v’y — values
x=-2or x=-1 v'x — values
(6)
OR/OF OR/OF
2y =3+X
>t equation
2xy +7=x>+4y> ... (2)
3 X 3 xY
2X(§+Ej+ 7=x’ +4(§+§j v/substitution
3)2(+ X2 +7=x*+9+6X+Xx? v simplification
X“+3x+2=0 v'standard form
(x+2)x+1)=0
X=-2or x=-1 v'x —values
1 v’y —values
=—or y=1 y
=Y (6)
13 |n_p v_P
m n m n
n>=mp v'n’> =mp
A=Db*—4ac
A=n’>—4mp , but n> =mp
A=n?-4n? OR/OF A=mp—4mp | v A—_3n2 or —3mp
A=-3n° A=-3mp
n°>0 mp >0
-.—3n*<0 -.—3mp <0
. A <0 =x1isanon-real number VA<O
4)
[24]
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QUESTION/VRAAG 2
2.1 90 81 90 81
== v 22 =-""
x 90 X 90
81x=8100 v’ answer (2)
x =100
OR/OF OR/OF
X =90 x E v E
9 9
x =100 v’ answer
(2)
2.2 5 - a(i_rn)
—r
, vr=0,9
S, = 1001 - (0’9) v'substitution into correct
1-09 formula
100(L-(09)")
S, = (2)
01
-8, =1000(L-(09)")
2.3
s - 2
l1-r
100 I
S, =—% v’ substitution
1- =
10
S, =1000 v answer (2)
OR/OF OR/OF
S, = lilﬂ[l 000(1-(0,9) )} Vs, = Iim[l 000(1—(0,9)”)]
S, =1000 v answer (2
[6]
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QUESTION 3
3.1 —-82 v’ answer 1)
3.2 -145;-122;-101; ...
NN
23 21
\\/ \/
-2 2
2a=-2 .. a=-1 v 2a=-2
3a+b=23 .. 3(-1)+b=23 . b=26 §3(—1)+b=§3
a+b+c=-145 - ~1+26+c=-145 . c=-170 —1+26+c=-145
=T, =-n%+26n-170 (©)
OR/OF OR/OF
v2a=-2
2a=-2 .. a=-1
/ —_— —_ p—
c=-145+(-2)—23=-170 ¢=-145+(-2)-23
=T, =-n’+bn-170
_145=—_14b-170 v —145=-1+b-170
b=26 3)
=T, =-n%+26n-170
3.3 T —b T,=a+(n-1)d
=bn+c
' or =23+ (n-1)(-2) vT,=-2n+25
T,=-2n+25
=25-2n L,
-2n+25=-121 T,=-121
—2n=-146 L,
Between T, and T, answer
(4)
OR/OF OR/OF
T .,-T =—(n+1)*+26(n+1)-170—(-n*+26n-170) VT =-2n+25
n=73 vn=73
Between T,; and T,, v answer (4)
34 pozh=26 45 V13
2a  2(1)
Ts=-1 VT,=-1
. add 2 v add 2 (3)
OR/OF OR/OF
T/n:—2n+26:o v13
n=13
T, =—(13)? +26(13) —170=-1 VT, =-1
[11]
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QUESTION/VRAAG 4

4.1 a=5 and/en d=2 v aandd

T,, =5+(51-1(2)
=105

v’ substitution into
correct formula

v’ answer
@)
4.2
S, :g[2a+ (n—1)d]
51 51 v’ substitution into
S, ==-[2(5) + (51-1)2] Sg =—[5+105] correct formula
2 or/of 2 v answer
=2805 =2 805 )
4.3 5000
> (2n+3)=5+7+9+....+10 003 v expansion M
n=1
44 | T, =-3  T,g0 =—2(4999)-1=-9999 VT, =-3
‘/T4999 =-9999
5000 4999
S Y (2n+3)+ ) (-2n-1)
n=1 n=1 ]
= (5+7+9+...+9999 + 10001 + 10 003) + ¥'both expansions
(-3-5-7-9-...-9999)
=10001 + 10 003 -3
= 20001 v answer (A)
(4)
OR/OF OR/OF
4 999 ‘/Tl — _3

Suom = [2(-3)+ (4 999 -1)(-2)] = ~24 999 999

Seoop = %()0((2)(5) +(5000-1)(2)) = 25 020 000

5000 4999

D (2n+3)+ ) (-2n—1)= 25020 000 — 24 999 999
n=1 n=1
=20 001

V'S, 0= —24 999 999

V'S¢ 00 = 25 020 000

v  answer (A)
(4)

[10]
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QUESTION/VRAAG 5

(2)
5.2 XxeR, x#3 v'answer Q)
OR/OF OR/OF
X € (—0 ;3) U (3;%) v'answer 1)
OR/OF OR/OF
x<3 or x>3 vanswer 1)
5.3 -1
0= X—_3 +2 v y = 0
—2X+6=-1
7
X=— v’ answer
2
X-int: [Z : 0]
2 )
5.4 . 7 v'x=0
y-int: 0;— 7
3 v L
3
)
55 ’
2,33
Sl v asymptotes
5 v intercepts with the
axes
v shape
0 37 [35
@)
[10]
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QUESTION/VRAAG 6

6.1 | f(x)=log,x
2 =log,k v substitution of (k ; 2)
4% =k
- k=16 v’ answer
)
2
° -1=log,x .. x:1 \/X:l
4
1. <16 /of L.
Z_X_ or/o Xe 2,16 ‘/answer
(2
6.3 f (x) =log,x
y= Iog4x
x=log,y v'swopping x and y
y=4" vanswer
)
6.4 | x<0 v'vanswer
)
OR/OF OR/OF
X € (—0; 0) v'v'answer
(2)
[8]
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QUESTION 7
7.1 [B(4;0) v B(-4;0)
D(6 ; 0) v D(6;0) (2)
12 | f(x)=x*-2x—24
X, :;—b ORIOF 2x-2=0 OR/OF x=_21°
a
_—(-2)
2(1)
X, =1 v X, =1
Yo = f@)
=12 -2(1) - 24
=25
Cili-29) Y Yy =25 2
7.3 y>-25 v’ answer Q)
OR/OF OR/OF
y e [-25 ; ) v’ answer (1)
7.4.1 1 v answer
=tanl4,04°=0,25=—
Mhe =10 2 (1)
7.4.2 mtang =—4 v mtang =—4
fl(x)=2x-2 v o fl(x)=2x-2
2x—2=-4 v equating
XT = 1 ‘/ XT = —1
yr =21 vy =-21 ()
7.5
rnIine = i \/mIine = 1
4 4
+9—1(x+3) OR/OF —9—1(—3)+c s
y+9= 4 "2 v’ substitution m and
K(-3;-9)
y+9:£x+E c:—§:—8,25
4 4 4
1 33
y=-Xx-— OR/OF y =0,25x—-8,25 ‘/yzlx_ﬁ
* * 1 33 4 4
X2 —2x—-24="x-—"
4 4 v equating
4x* —8x—96=x-33
4x* —9x—-63=0 v’ standard form
(4x-2D)(x+3)=0
21
SoX= 7 5,25 or x=#-3 v/ answer with selection
(6)
[17]
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QUESTION/VRAAG 8

DBE/November 2021

8.1 A=P1-i) v’ correct formula
A =980 000(1-0,092)’ v substitution
A = R498 685,82 v/ answer (A) (3)
8.2 A=PL+i)"
0,068
4n \/ ’
116 253,50 =75 OOO(1+ 0’068J 4
v/ substitution in
correct formula
1,550 046 667 =(1,017)"
log(1,550 046 667) = 4nlog(l, 017)
4n = Iog(ll, 55(2 8‘11%667) or 4n = log, ,,,(1,550 046 667) | v correct use of logs
og(1, '
4n =25,99 ...
n= 6,50 years v answer (4)
831 x|(@+i)" -1
F =
i Vi 0,(1235
60
x{[mgg%} _1} )
substitution into
450 000 = 0,0835 correct formula
12
X =R6 068,69 v'answer (3)
8.3.2(a) o_ Xl—(l—l—i)_n
! s v'n=148 in P-formula
0,12\
11058,85/1—|1+— o
12 v'substitution into
P= 0 correct formula
12
v
P = R419 948,32 answer (A)
3)
OR/OF OR/OF
Balance =A—-F
= P(1+ |)n — X(1+I) -1
i
0.12 122 v'n =252 in both
oy 11 058,85[(1+ 1’2 ) —1:| formulae
: 0,12
=1 050 000(“ 12 ) - 0,12 v’ subst into correct
12 formulae
=R12 887 702,20 — R12 467 749,81
=R419 952,39 vanswer (A) ©)

Copyright reserved/Kopiereg voorbehou
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8.3.2(b)

Total paid =11 058,85x 21x12 =2 786 830, 20
Loan Paid = 1 050 000—419 948,32 =630 051,68

Interest paid = 2 786 830,20 — 630 051,68
=R2 156 778,52

OR/OF

Total paid =11 058,85x21x12 =2 786 830, 20
Loan Paid = 1 050 000—419 952,39 =630 047,61

Interest paid = 2 786 830,20 — 630 047,61
=R2 156 782,59

OR/OF

Interest paid

=11 058,85 x 21 x 12 — (1 050 000 — 419 948,32)
=2 786 830,20 — 630 051,68

= R2 156 778,52

v 11058,85x 21x12

v" 1 050 000 — Balance
Outstanding
v_ answer

(3)
OR/OF

v/ 11 058,85x21x12

v" 1 050 000 — Balance
Outstanding
v_ answer

(3)
OR/OF

v' 11 058,85x21x12

v 1 050 000 — Balance
Outstanding
v’ answer (3)

[16]
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QUESTION/VRAAG 9

9.1

h—0

= Ligg(4x+2h—3)

L f(x)=4x-3
OR/OF
f(x)=2x* —3x

f(x+h)=2(x+h)? —3(x + h)
f (x+h)=2x* +4xh +2h* —3x-3h
f(x+h) — f(x)=4xh +2h? —3h

£7(x) = lim f(x+h)—f(x)
h—0 h
2 _ 2
£/(x) = lim 2(x+h)* —3(x+h)—(2x° —3x)
h—0 h
, _ 2X2 +4xh+2h* —3x—3h—2x* +3x
f(x)=Ilim
h—0 h
. 4xh+2h* —3h
=lim
h—0
_iim h(4x +2h —3)

v'substitution
v 2x? +4xh +2h?> —3x—3h

v 4xh+2h*—3h

v'factorisation

v'answer (5)

OR/OF

v'substitution

v 2x? +4xh +2h?> —3x—3h

€100 = lim SN =19
h—0 h
. 4xh +2h* =3h
=lim i h v 4xh +2h? —3h
=lim M v'factorisation
h—0
= ngg(4x+2h—3)
wf(0)=4x-3 v answer (5)
921 | y=4x®-6x*+3x
dy 4 3 v 20x*
&—ZOX —24x°+3 v 2453
V3 @)
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922 __3 2
D, ﬁ+ 3
2 3X
L 1 1
3 -2 _y3 -2
D | =X, X" XX
2 9 2 9
- 1
D, ——x3+1x2}
| 9
2 -3 2 -3
:—EX 3_2X \/——X7§ v_ 2X
6 9 9
12 (4)
2 3
< 9x
6x3
[12]
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QUESTION/VRAAG 10

10.1 | h(x)=ax® +bx®
/
h' (x) = 3ax? + 2bx v h'(x)
h'(4)=0
/ / =
48a+80 =0 h(4)=0
6a+b=0 (D) v’ 48a+8b=0 or 6a+b=0
251‘;) :13; 32 v h(4) =32
—+ =
/ = =
da+b=2 (2) 64a+16b=32 or 4da+b=2
(1)-(2):6a+b=0
da+b=2
2a=-2
a=-1
4-1)+b=2 5
b=6 Q)
10.2 | h(x)=—x® + 6x?
—X3+6X2=0 ‘/—X3+6X2:O
X? (=X +6) =0 v factors
Xx=0 or x=6
3)
10.3.1 | O<x<4 or 0<x<4 v'critical values
v'notation (2
OR/OF OR/OF
xe(0;4) or xe[0;4] v'critical values
v'notation (2
10.3.2 [ x>2 V2
v/ notation 2
OR/OF OR/OF
X e (2; ) V2
v/ notation (2
104 | f(x)=h(x—1)=—~(x~1° +6(x~1)’ v k<32
f(0)=7 v’ new y-intercept = 7
7<k<32 or ke(7;32) vV 7<k<32
(3)
[15]
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QUESTION/VRAAG 11
11 .

Time = 20 v 20

X X
Cost = (water cost per hour x time) + (kms x R/km)
cx)=16x| 22|+ 20 12+ X v16x| 2
X 4000 X
v 20(1,2 4 Lj
32 4000
X
CX)=—+24+— v 32 X
CX)=—+24+—
X 200 (x) < 200
32 1
32 1 VC/(X)=—F+—
C/(X):__ZJ’_Z#'O:O ( ) X2 200
X v C'(x)=0
x? =6400
x=80km/h v answer (A)
()
[7]

QUESTION/VRAAG 12

12.1.1 No, because P(A and B) =0 v/ answer and reason
(1)
12.1.2(a) | P(Aand B)=0,3 P(only B)=0,2
P(Aand B)=P(A)xP(B) v P(Aand B)=P(A)xP(B)
0,3=P(A)x0,5 v 05
P(A)=0,6 v'P(A)=0,6
P(only A)=0,3 vanswer
(4)
12.1.2(b)
A B
0,2
P(not AornotB)=0,2+0,2+0,3=0,7 v'method
vanswer (2)
OR/OF OR/OF
P(not Aornot B)=1-P(Aand B)=1-0,3=0,7 | v method
vanswer
)
OR/OF OR/OF
P(A or BY) = P(A') + P(B) — P(A’ and B') Jmethod
=04+05-0,2=0,7
vanswer (2)
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12.2.1 3 1
P(novel) = 12 2 vanswer
1)
12.2.2 12! =479 001 600 v'v answer
(2)
12.2.3 5 3! 8! 4 v 5x4
(Poetry) | (Novels | (Arrangements | (Drama) || v' 3=6
all of rest of the V'8l
together) books
including the
novels)
P(start with poetry, end with drama AND all
novels together)
:5><3!><8!><4 /5x3!x8!x4:i A)
12! 12! 99
B (4)
99
[14]
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