302-1/0 U

GAUTENG DEPARTMENT OF EDUCATION
GAUTENG DEPARTEMENT VAN ONDER WYS

SENIOR CERTIFICATE EXAMINATION
SENIORSER TIFI KAAT-EKSA MEN
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POSSIBLE ANSWERS OCT / NOV 2006

SECTION / AFDELING A

VERPLIGTEND
CALCULUS

QUESTION/VRAAG1

3 Kk
= :p
111 g 2,3 /2 @
1.1.2 On/Op=%r2q
o k
- p/ =P
}/2'9' 4 8 (2)

1.1.3  On/ OpD=%rzsinq
— 2 i
—}/Zr smlfy2 Kk
=lr*=45 Kk
_9
\ Onshadedpart /Op gesk. deel = 4 45

" 2,57 (6)
[10]



211

2.1.2

221

2.2.2

2.2.3

QUESTION/VRAAG 2

_p . .
2£ arcsin /bg sin x‘ilfy2 k

3p . .
\ - A £arcsin/bg sin x - IO4£ % k

%vv,. /
B / E?X

._'3}7/[4 -

arcsin/bgsin(-cos%} k
=arcsin/ b sing- V3 &
osing %2

:-% k

arc cos / bgcos { sin %J kK

= arc cos / bgcos (—%J k

= p - % k
-2
7 <
Set arc tan / Stel bg tan 152 =A
5
\ tanA= k
12
cos 2A k
=cos’A-sinA K
_ 144 25
"~ 169 169 K
119
T 160 K

pred
ey
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(4)

(6)

(6)

(8)

(10)
[34]



3.1

3.2

3.3

4.1

4.2

QUESTION/VRAAG 3

. kK .
lim f(x)=2 lim f()?='2=2 k
X® 0 Xx® 0

fo)=3 kK

\ Discontinue: removable/ Diskontinu: verwyderbaar
No, because discontinuous / Nee, want nie kontinu nie K

f(x)= x-2 if/as x=2
-Xx+2 iffas 0<x<?2

lim £ (x) _ k

lim f(x) K .

® =-1 and/en ® 2*
X X
Kk

\ Not diff. at x = 2./ Nie diff.baar by x = 2 nie.

QUESTION/VRAAG 4

lim - + 0
I 1cozsx.1 cosxk 80'\ L'Hg
X® 0 X 1+cos x el e
_ Kk
_lim 1-cos’x K lim  sinx a0 ., €
= 5 or / of ¢ ..\ L'H=
X® 0 x“(1+cos x) Xx® 0 2x &0
_lim sin?x K _lim  cosx k
X® 0 x%(1+cos x) x®0 2
=% k =% kK

. 9-" +

lim X X2
X®¥kxb-%j
=7 Kk

kasz
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(8)
(2)

(8)

[18]

(8)

(6)
[14]



QUESTION/VRAAGS5

?x=" K
2 K
X; =
n
I
f(xi)=282'9: +1
eng
-2
= 8|2 +1 k
n
16i> 2
f(x).?2x=""7,+ k
n n
g & a1ei? 2¢
a f(x;) .2 = a : kK
i=1 I I i:lé n’ Ng
Kk
= 1(33.n(n+1)(2n+1)+2.n k
n° 6 n
lim @& 8
fix;)?x, = 2+2
N® ¥ Ei (X ) ? X 3
:7}{3 k
QUESTION/VRAAGG6
6.1 f.(x):cosxcosx-sh1x: sin X k

cos? x
cos?x + sin?x Kk
cos?x
1
cos? x
=secx K

302-1/0 U

(18)
[18]

(8)



6.2.1

6.2.2

6.3

7.1

sec? x.sec? x - tan x.2 sec x.sec xtan x

sect x

f'%}: sec4%}32et;né/(;§Jsecz% "

2.
=1- k
s

=1, K

f'(x)=

OR/OF

tanx . COSZX
SeCZX . COSZX + tanx . 2c0s X . —sinx

\
1+-23in2<36) k

1-2(%) Kk
1 K

f(x)
(%)

0/,

1k

d
- 3(arc cos / bg cos(2x + 1))2 : 2
Y1 (@x+1)

dx

k
3(1+x%)? .2x K

f'x) = K
fr(x) = 6[2(1+X7).2x. x + (L +x%)?.1]
= B[(1+x%) (4x* + 1+ x%)]
= 6(1+x?) (5x* +1)
QUESTION/ VRAAG 7
6 k
C3(2x - 3) "2dx
2
_ 3(2x-3)".2°
2 k
= 3[J26-3-y22-3] K
= 3(9- 1)
=6 k

K
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(12)

(6)

(10)
[36]

(10)



12 - Leboso ) eost 24 o)

K Kk
= - 1 bin(ax- 1).%I-<sin(- 2x+3)- 1 |k

QUESTION/VRAAG 8

8.1 g'(X)=-81+>!2<)'2I2<>" 1k§
: § T 14 x2y
:-2x—1—x2 k
(o)
:-(x+1)2 k
b2
8.2 Ap =1
At = 07146 K
A, = 07468 K
A; = 07472
A, = 07412 Kk
x = 07471 Kk

302-1/0 U

(10)
[20]

(10)

(8)
[18]



9.1

9.2.1

9.2.2

QUESTION/VRAAGY9

7 a }/CZ
L= 6J1+gx 2; ax |k
0
Kk
3
atSy 2"

0

, K .
2¢ j %0
35 +% - (1+0) E

_2¢ U
_3€25 1H K
=100 K

) s
f839_ 2a3¢?

32,2_ 3%2,&_ Kk
Circum. / Omtrek = 32 + 1,969 + 1,225

=4604 K

7 7
Vv =p ¢[f* Fdx - p ¢(f00 ) dx
0 0

v K % K
=p cg }/O dx - pc4 x 3dx
k ku%

2

=pg
EZ b,
=p (0,5625)

-1767 K

f'(x):xy2

302-1/0 U

(12)

(6)

(14)
[32]

TOTAL FOR SECTION A/ TOTAAL VIR AFDELING A: [200]
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SECTION / AFDELI NG B
QUESTION / VRAAG 10

Kk
(400x +150 )x +1)- (00X + 1505 80 )1

101.1 C'(x)=
(x+1)* K (6)
(400.10+150)(10 +1)- (200.102 + 15050+ 80)
101.2 C'(10)= V" ) '
(10+1)
-Rr19893 K (4)
102 C(10)- c(0) k
10 k
_1961.82- 80 k
10
-Rr188,18 K 8)
[18]
QUESTION / VRAAG 11
111 To T1 T4 Te Ts TQ T12
| | | L m | | |
20 000 5000 X 2X 12 000 3x 31 308,34
(4)
11.2 Tio: 31 308,34 + 3x (1,01125)° + x (1,01125)° = 12 000 (1,01125)* +
2x(1,01125)° + 5 000 (1,01225)"* + 20 000 (1,01125)"*?
x =R2 000,00
Points / Punte: i =0,01125
right time/regtetyd
equation cor. / vergelyking re g ¢
comb. form /saamg: formule
answ. / antw. kK
months/ maande |k (12
[16]



121

12.2

131

13.2

QUESTION / VRAAG 12
k 3
103 =(1+i) K
i = 0,000 .. K

k k
1000(1,0099'%° - 1) <
k= 0099... (1,0099)= 228424.70(1,0099)

=R230686,10 K

QUESTION / VRAAG 13

a, a 16 cC.
%1000 1
350000— el QQ 16 _o13
16 form/vorm .1 200
1200

x=R4869 40 K
OR/ OF

181- 1,018240 ¢

350 000 = x (1,018 3
) 1-1,0187 ;

=R4 869,40

K

UB = 350 000(1 Olf§)1l2§_ 4.869.40 (1,018 - 1} K
| k 018

=R290 686,16 (290 687,42 — exact valve of x) / presiese waar de van x
OR/OF

4869,40 (1-1,018%)
018

= R290 687,68
(290 687,42 — exact / presies)

302-1/0 U

(6)

(12)
[18]

(12)

(12)



133

134

141

302-1/0 U

ke 20 000(-1,0375™)

290700 K form
0375
log0,4549375 K
= 199 K: logs
log1,0375

n=21+1 last/ laaste

20 000(1,0375 2 - 1)(1,0375)

290 688(1,0375 J* - oa7e

=R7939,45

% OR
290700 (1,0375)* -

20000 (1,0375%" - 1) a t<375) K form
0375 /

-RrR796642 K

TOTAL FOR SECTIONB / TOTAAL VIR AFDELING B:

SECTION / AFDELING C
QUESTION / VRAAG 14
ANALITIESE MEE TKUNDE
(x+2)° + (y-1)°=16 en (x-2)° + (y-4)°=9
\ XP+Ax+4+y 2-2y+1 = 16 \ XP-Ax+4+yP-8y+16 = 9
\ X2+4x+y?-2y-11=0 (1) \ X2-Ax+y2-8y+11=0 (2)
(1)-(2): 8x+6y-22=0

\ Equation of common cho rd / Vgl. van gemee nskap like koord: 4x -3y-11=0 (3)

10

(14)

(10)
[48]
[100]

(6)



14.2

151

15.2

302-1/0 U

From/ Uit (3): y= 11_34)( and state (substitute) in /en stel in (1).

.2 .
Vox2eax+ T AXE Ll AXe g
e 3 ¢ e 3 ¢
\ 25x2-28x-44=0

\ (25x+22) (x-2)=0

\ ox=~2 of x=2
25
121
= ofy=1
y o5 y
\ points of intersection / snypunte: (2;1)and/en 8_ 22 ;1219
e25 25¢
a, 22¢ a 1218
\ Length /Lengte = [¢2+ =+ +¢l- <
e 25¢ e 25¢
_ J14 400
625
_ 120
25
=4 8 units / eenhed e (18)
[24]
QUESTION / VRAAG 15
Distance from / Afstand van P(x;y) to axis /na riglyn x =-a is x-(-a)=x+a
Distance from / Afstand van P to focus /na fokus (a ;0) is ,JyZ +(x-a)?
Acc. def of parabo la/ Volgens def. van parab ool: x+a= ,\/yZ +(x-a)?
\ (x+a)’=y?+(x-a)
\ y*=(x+a)’*- (x-a)
= x*+2ax+a’-x*+2ax-a’
= 4ax (8)
y=4FL)x \ y=2x 2

11



153

16.1

16.2

16.3

y2=16x=4(4)x\ a=4

Equa of tangentat / Vgl. van raaklyn by (1; 4) is 4y = 8(x+1)
\ 4y=8x +8

\ y=2x+2

Normal / Normaal m = -%

\' Vgl: y-4=-%(x-1)

\ 2y-8=-x+1

\ 2y=-x+9

QUESTION / VRAAG 16
Ya34® =[-4:2;4] and/ en ¥3u® =[-4;2:4]

Because / Omdat % %4® =%3%6® is ABCD a/? par allelogram and /en
basgu® |= {(-4)2 +22+42 - y36 =6 and fen

bage J= (- 472+ (-4)2+(-2) - J36 =6
\ Adjacent sides are equ al / Aangr ense nde sye is gelyk
\ ABCD s arhombus /? ruit
and/en %34® Y35® =[ 424][ 4-4-2]
=16-8-8
=0
\ %34® perpendicularon / is loodreg op Ya X4 ®

\ ABCDisasquare/ ?v ierkant.

Point / Punt P(1; 9; 6) and normal / en normaal [1; -2, 2]

\ x=1+t, y=9-2t; z=6+2t

Line 1 intersects level P,where/ Lyn | sny die vlak P, waar
1+t)-2(9-2t)+2(6+2t) =4

\ 1+t-18+4t+12+4t=4

\ 9t=9

\t=1

\ Q isthe point/die punt (2,7, 8)

12

302-1/0 U

(12)
[22]

(14)

(6)

(6)
[26]



171

17.2

17.3

174

302-1/0U
QUESTION / VRAAG 17
A(1,0,3)and/enB(0,-1,4)\ %¥® =[-1,-1,1]
\ x=1-ty=-tz=3+t (6)

Lines intersect where / Lyne sny waar

1-t=2+S§S, -t=1+2S, 3+t=3+S

\ 1-t=2+t \ t=1+2t \ t=D

\ -1=2t \ -1=3t

\ -;=t \ -;=t

\ No point of intersection / Geen snypunt nie! (14)

Distance from / Afstand van A(1, 0, 3) to the level / nadie vlak 3x — 2y +x =7

3(1)- 2(0)+3-7
[32+(-2)2 +12

-1
J14 14 (6)
It is the distance between the two lines. / Dit is die afstand tussen die twee lyne. 2

[28]

TOTAL FOR SECTION C/TOTAAL VIR AFDELING C: [100]

13
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SECTION / AFDELING D
QUESTION / VRAAG 18
ALGEBRA

2 2
11x“+3x-1_11x +3x-1:A+ B + C

18.1 =
2x3 +x2 x2(2x+1) x x%? 2x+1

K

\ 11x3+3x-1=Ax(2x+ 1) +B(2x+ 1) +Cx? K

Set/Stelx=0 \ -1=B \ B=-1 K
Set/ Stel x=-% \ 11(-%)%+3(-%)-1= C(-%)° k
L3 .C
4 2 4

\ 11-6-4=C=1 k
and/en11=2A+C \ 2A=10 \ A=5 k
5 -1+ 1

v o7+
X x? 2x+1 (14)

18.2 at+b+c=-12
ab+ac +bc=4 K
abc =6

a+b+c . 12:_3 k
ab+ac+bc 4

\ sum/som: 1-3-3=-5 K
Slp: 1-3+1.-3+-3-3=3 kK
product / produk : 1-3-3=9 K

V X +5x%+3x-9 K (14)
[48]

14



18.3

n
Prove that / Bewys dat g k.log x = glog X

(i)

(if)

(iif)

(iv)

302-1/0 U

n+l
k=1
_ Kk

For /Virn=1: LK =logx and/ en RK = % log x2
\ LK =RK =% .2 log x

=log x K
For/Virn =Kk: Assume the statemen tis trufe for n =k d.i. .
Veronde rstel die bewering is waar virn = k d.i.

K k+1
logx+ 2logx+ 3logx... +klogx = logx
g g g g 5 g k

Virn=k+1:

k
LS /LK =190 524904 - 051 A B P

= lglogx"+1+(k+1)logx
k K k
= 2.(k+1)|ogx+(k+1).|ogx =(2+1)(k+ 1)logx
Kk
_ (k+2)(k+1) logx

2

k
and RS /en RK = k;rllog xk+2

Kk
- (k;’l)(k+2)|ogx

\ LS/LK =RS /RK

Statement is true for / Bewering is waar virn = k + 1 if it is true for/ as
ditwaaris virn =k
\ Where forall / Waar viralle ni N. K

15

(20)



QUESTION / VRAAG 19

19.1.1 HCFof /GGD van x*=5x® +yx"—5x +6 and /en x> +x% + x + 1

1 -6
1111[1-5+7 -5 +6
1 1 11
6 66 6 k
-6 -6 -6 -6
12 0 12

Y 1

12 0 12111 1 1
10 1

1 01 k

1 01

or x*+1

\ HCF /GGD = 12x*+ 12

1912 f=(x- )""1"2 1120<12x +12)+ l2x? +12)

= (12x? +12) (x- 6)% X 1y 1120+1§ k

x6x6

= 2x2+12 41
b §12 K

12 12 12
= (< +1)(x2+x- 6x- 6+12)
=<x2+1)<x2—5x+6} Kk

= <x2+1)(x— 3)(x— 2) k

OR/OF
1 5 6
1011 -57 -5 6
K 101
56 -5k
50 -5
6 0 6
k

\ () = (X° + 1) (x* - 5x + 6)
=(x*+1) (x-3) (x-2)

16

302-1/0 U

(16)

(8)



19.2 - 1-k\/2 also zero point/ ook nulpunt

(k+1+ \/2J<><+1-|§2J afactor / ? faktor
= x? +2x- 1k

(x- 2¥ =3 orelse / of and ers

x=2+3

QUESTION / VRAAG 20
k
2
201 f'(x):l5<<x +5) 5x(2x)
(x2+5f k
_ 5x?+25-10x* _-5x*+25 _-5(x*-5)
(2esf  GPes)  bPeof
202 If/ Stel f'(x)=0

-56-5)_

\ x?2-5=0 k
" fees) X

\ x=+J5 K
or / of +2,236

\ f<-J5)=_ia/5 and /en fd'/<5)= 55

10

_ -5 _ 45

) T2 K
Y5 ¢

and/en é‘/S :
¢

17

302-1/0 U

(18)
[34]

(6)

(8)
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20.3
'}ﬂ [l
F5F)
1 .
4
& i = /./.1 A " }
/4
(J5.-%
. N4 ©)
[20]
TOTAL FOR SECTIOND / TOTAAL VIR AFDELIN G D: [100]
SECTION E / AFDELING E
QUESTION / VRAAG 21
211
72
Bl 2
& L 2
N \
C’(‘C}/{ fal (75,2
3/ Jor e
/ w salt |
2 e
\ /!
._:.J..-g’ L
)
212 P (soccer / sokker) =1 — P (no soccer / nie sokker)
3 4 17
= _X,. X, =0,0946
7 11 28 (©6)

[14]

18



231

232.1

232.2

QUESTION / VRAAG 22

QUESTION / VRAAG 23

axg _
PH

x!k _
21(x- 2)1

45

Kk
X (x-1) =90

x2- x-90=0 any method / enige metode

302-1/0 U

(6)

(8)
[14]

(x- 10)(x+9)=0 could also “hit and miss” / kan ook “probeer en

tref”
x =10 kk
k
a9¢a11¢5zla<9 ¢ K
¢ ¢+ =0,2600
S5¢e20¢ €20¢

19

(6)

(8)

(8)
[22]



QUESTION / VRAAG 24

o stesy

P+

2421 12% m

QUESTION / VRAAG 25

25.1 P(110 < x < 120)
= P(-1,86 < Z < -0,43)
= P(0,43< Z < 1,86)
:%,4686 -0,1664 K
=0,3022 k

252  P(X >h)=0,0123
\ P(0<z<zl)=0|,§877
\ Z:=225 k
X =W+ 25
=123+225A/7
=138,75
\ n=139 k

20

302-1/0 U

(10)

(4)
[18]

(12)

(10)
[22]
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QUESTION / VRAAG 26

61 pP=* K

50
=0,88 k (4)
26.2 96% conf. int. /-vertroue nsinterval
a k _
= ép * 2,05\/ - pE correct formula / kor rekte formule
n
¢
a - ¢
= éo,ss +2,05 J 0.88(1- 0,88) ik
50 ¢
k k
= (0.786;0 974) (10)

[14]
TOTAL FOR SECTIONE / TOTAAL VIR AFDELING E: [100]

TOTAL / TOTAAL: 400

21
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