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GAUTENG DEPARTMENT OF EDUCATION
GAUTENGSE DEPARTEMENT VAN ONDERWYS

SENIOR CERTIFICATE EXAMINATION
SENIOR SERTIFI KAAT-EKSAM EN

ADDITIONAL MATHEMATICS HG
ADDISION ELE WISKUNDE HG

POSSIBLE ANSWERS / MOONTLIKE ANTWOORDE SUPP 2007

SECTION / AFDELING A
COMPULSORY /VERPLIGTEND
CALCULUS

QUESTION/VRAAG1
1.1 s=r?
\ s=2.%
circumference / omtrek = % Kk

area/ oppe rvlakte =% or / of 2

=% . P4 Kk
:% k ©)
121 -1=x+1=1k
\ 2= x=0k (4)
1.2.2
ek
|
\
| K : form/vorm
K 6)

k
1.3.1 arcsin/bgsin (- sin %)
zarcsin/bgsin (-¥) k
=% K (6)



1.3.2

211

2.1.2
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tan P
12
= tan gp +PE
e4 3¢
p p
tan' +tan
- 4 3 K
1-tan p.tan P
4 3
A
1-43 (6)
[28]
QUESTION/VRAAG 2
. k .
fim f()_()=4 and/en im f(x+)=4 K
X® 2 X® 2
f2) =5 K
\ Not continuo us —removable / Nie kontinu nie - verwyde rbaar (8)
. k .
fim f()_()=2 and/en fim f()i)=2
X® 4 X® 4
f(4)=2 K k
\ Continuous at / kontinu by x =4 (6)
H ' 1 ' k
lim f (X)A<_1 and/en lim f (i<)=0
X® 4 Xx® 4
Kk _
\ Not differentiable / Nie differensieerbaar nie (6)
[20]



3.1

3.2

4.1

4.2

4.3

QUESTION/VRAAG
lim  cos2x -sin?x K a0
X® % COSX - SinX 30

K

lim  (cosx - sinx)(cos X +sinx)

3
K

\ L'H

lim

T x® % COSX - SinX
lim -9
= (cos X +sinx) Kk =
x® P -
/i 2
_, K - L K
—2.}/\/2 (or/of J2) (or / of 1,4) = 2
anZ_ 1S
lim gx ¢
X® ¥
e
_ 1
= 3 k

QUESTION/VRAAG 4

f(x+h)- f(x)=y2x+2h-1-y2x-1 K

lim J2x+2h-1-y2x-1 V2x+2h-1+{2x-1 k
2x+2h-1+2x-1

f'(x)=
()h®0 h

_ lim 2x+2h-1-2x+1 K
h® 0h((2x+2h-1+2x-1)

_ 2
T o2x-1+(2x-1

1
- k
J2x-1

K

k 3 2
dy _ -cosec3x.cot3x.3.X” -C0sec3X.3X

dx x®

K L
3sin?(arc tziz./bg tan x).co3(arc tan/bg tan x). 1

1k

+ %2

I-0

)

- 2sin2 X

K

X ® % _sinx -cosx K
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(8)

(6)
[14]

(10)

(8)

(8)



4.4 f(x) =21+ 2" k
f'ox) =-22(1+2x)% K
fr(x) = 2.2°(1+ )7
frx) =-3.2.2°1+ )™

f0(x) = (1) .21+ 20" K
kk k

QUESTION/VRAAGS5

?xi:3k

n

xi=3+3 Kk

n

f(xi)=g3+>'% -a83+°'¢
e ne e

ne

K

. .2 .
18i +9|2 12- 12i
n n n

9+

27i% 18i 9
n3 + 2 k

n n

f(xi)Dxi=

3 § a27i? 18i 9¢
f(xi)Dxi = + - I
§1 (xt) ‘E‘lé n® n® ng K

27 n 18an¢ 9
= S (n+1)(2n+1)+ In+1)- "nk
n® 6( X ) nZEZQ( ) n

fim gf(')D'9+99
Xl).DXI = -
n®¥§1

=9 k
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(12)
[38]

[20]



6.1

6.2

7.1

7.2

7.3
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QUESTION/VRAAG 6

k Kk,
Y.(bgtan2x ) + k

*k ®)
¢ dx

a 2 ¢
k 4§33xg e

1 1 3X
=5 arc tan/bg tan J';/ /3 arc tan/bg tan ” +C

! are taniy
= arctan/bgtan

4 N 13

R kf 0,1745

"6 3 18° ) (12)

[18]
QUESTION/VRAAG 7
At a, thetangent to the curve cuts the x-axisat a,./ By a; sny die raaklyn aan
die kromme di e x-as by a,.
At a, thetangent to the curve cuts the x-axisat a;./ By a, sny die raaklyn aan
die kromme di e x-as by a;.
\ the values oscillate and don’ t conv erge. / die waardes oskleer en konve rgeer
nie. (inter pret answer / inte rpreteer an twoord — dieselfde woorde nie nodig) (6)
At b, the tangent to the curve is horizontal and will never cut the x-axis again. /
By b, is die raaklyn by die kromme horis ontaal en sny glad ni e die x-as weer
nie. (Memo openfo r any feasible answer). 4)
f'x) =-6x" +4x +2 K
3 2
Ans= An- (22, +2a, vaa, 1) k
- 6a," +4a,+2
C, =05
C,=04
C; =0,4030 k
C,=0,4030
\ P»0,403 K (10)
[20]



8.1

8.2

Wz

QUESTION/VRAAG 8

A= C(sin X + cogx)dx k

0

s

= ( COS X + sinx)

0

J2
_ %

K - subst.

=p ¢ (sin xl-l-(cosx)2 dx

Kk

K

p¢ (Sin? x + 2sinx cosx + cos®x

3%(

0 70+ 2o

K %

p Sx L cosS

e 2 ¢

asp g 3p
- 4/, c0S

3
p 4p—0+}/2

Kk
1+ 2sinx cosx)dx

k - subst.

¢
2

3p°+2

OR/OF

)dx

8— cos P +sin 3P §-(-cos0+sin0)
e 4 4 ¢

cos% + sin% . ( 1) K - calc.

2 +1 <J2+1k

or/of 2,41}

K calc.

3-6-%0030]3

2

?

OR/OF

302-1/0Z

(10)

8,9729
(16)

[26]



302-1/0Z

QUESTION/VRAAGY9

9.1 y+4x =178
y=78-4x k
V= X%y
=x2 (78 —4x) K
=78x" - 4x° 4
k k 2
9.2 W - 156x -12x =0 4V 156 2axI<
dx dx?
x(13-x)=0 if/fas x =13:
x =0 or/of x=13k 156 -24(13) <0
\ y=78-4(13) \ max at / maks by x = 13
=26 Kk
\ dimensions / afmetings x =13
y =26 (12)
[16]

TOTAL FOR SECTION A/ TOTAAL VIR AFDELIN G A:  [200]

SECTION / AFDELING B
FINANCIAL MATHEMATICS / WISKUNDE VAN FINA NSIES
QUESTION / VRAAG 10

P() = '32 q° +309% + 3 600Iq<- 15000
K k
P '(q) = -2q% +60q + 3600 =0

\ g°-300-1800=0
(q-60) (q+30)=0
q=60 K

P(60) = R165 000
[14]
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QUESTION / VRAAG 11

TlO TZO
I ! :
12 000 12000
P 12 000
i=0,12 i=0,13
K
b= X(L-(L+D)" K
i
Kk k kK
.10 -10 -10
_x(1-1,127%)  x(1-1,13 ) (1,12) or / of
012 ¢ 013
10 10
P =x(1,12)* al- 112 (11a1°ﬂ13)11 11312
§1.1107 §1.1137 3
QUESTION / VRAAG 12
121 TO Tl -I-:|_1/2 T2 T3 T4
| | | |
X 2X
80 000 10 000 30 000
i=0,03 i=0,01
kW m

T,: 80000 (1,03)% = x(1,03)* + 10 000 (1,03)* + 2x(1,01) ** + 30 000 (1,01)*
x(2,900 ...) l=<67 105,62
x = R23136,62 k
Marks: 0,03 K
0,01 K
equation kK

months kKK
quart kK

QUESTION / VRAAG 13
131 50000 =190 734,86 (1 -i)°
i =0,20
\ = 20%
132 190 734,86 (1,07)°
= R286 241,59

(12)
[12]

[14]

(4)

(4)
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1331 (1+i)= 1,5512

i=01268 K 1268% K @
k k k
1332 _4000(1,1268°-1) (1,1268)
- - 1268 ’
- Kk
R29 022,92 10)
k Kk
1333 265 266,60= X WV1 kl} K form
0,01
x=R2533,35 K
(Accept / Aanvaar 2 533,34) (12
[34]
QUESTION / VRAAG 14
141 Ts Tue Tz
I ! o
K F
n=116-5+1=112
l1%00 1 !565&5-1
= ,005
=R152 661,73k (14)
K - form n
1-1,0075
14.3 152 661,73 = 3000 (-1 )
0075
_ log 0,6 183 k
7 1og1,0075 K - logs
k
n=643..
\ 64+ 1 last (12)
[26]

TOTAL FOR SECTIONB / TOTAAL VIR AFDELING B: [100]
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SECTION / AFDELING C
ANALYTICAL GEOMETRY /ANALITIESE MEETKUNDE

QUESTION / VRAAG 15

15.1 li: x+y-4=0 L:x+7y-7=0
y=-x+4 y=-x+17
'1'8_719 1
tan x = € {i._ y:_7 X +1
1+ (18 ¢
el g

x = 180 + (-36, 87°)
=143,13° (8)

15.2 Xx-y+4=0()
X-T7y+7=0(2)
- X-yt4 _-x-7y+7
V2 V50
5(-x-y+4)=-x-7y +7
-5x-5y+20=-x-7+7
-4x+2y +13=0

(8)
[16]

QUESTION / VRAAG 16
16.1 X+ -8x-4y=0 (1)
X2 +y?-10x+20=0 (2)
(2)-(1)-2x+ 4y +20=0

2y + 10 = x
y (@)

10



16.2

171

1721

17.2.2

17.2.3

17.2.4

Subst for / Subst. vir x in (1)

(2y + 10)* +y* - 8(2y + 10) —4y =0

4y% + 40y + 100 +y? - 16y — 80 — 4y = 0

5y2 + 20y +20 - 0

y>+4y +4=0

(y+2)*=0

y=-2

\  One point of intersection only / Slegs ee n raakpunt

\ Common t ang ent / Gemee nskap like raa klyn

QUESTION / VRAAG 17

y’+8x—6y +1=0
y?—6y+9=-8x-1+9

(y—3)°=-8x+8
=-8(x -1)
=4(-2) (x-1)

(1;3)

(-1;3)

x=3

4(-1)

11

302-1/0Z

(8)
[12]

(8)

(2)

(2)

(2)

(2)
[16]
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QUESTION / VRAAG 18

18.1 9x* — 16y* + 54x — 32y = 79
9(x% + 6x) — 16(y* +2y) = 79
9(x* +6x +9) — 16(y* +2y + 1) =79 + 81 — 16
9(x +3)° —16(y + 1)* =144
9(x+3) 16(y+1)* _ 1

144 144
(x+3)F _(y+1F _,
16 9 (10)
+3 y+1
182 X*3.yrlg XTSIV o
4 3 4 3
3X+9+4y+4=0 3X+9-(4y +4)=0
3X+4y +13=0 3X+4y+5=0
4y = -3x - 13 4y =3x-5
_-3x 13 _3x .5
= - y= +
4 4 4 4 (8)

18.3 Centre / Middel (-3; -1)
Vertices/ Snypunte (1; -1) (-7; -1)

(10)
[28]

12



302-1/0Z

QUESTION / VRAAG 19

19.1 AC: a;=1 b, =2 c,=-1
BC: a,=2 b, =-1 c, =-3
AC = 12 +22 + (-1)? BC = /22 +(-1)? +(-3)?
= {6 = J14
1)(2)+ (2)(-1)H-1)(-3
cosq _(1)®) \(/6).(\/1)4( )(-3)
_ 2+(-2)+3
J84
_ 3
/84
=0,327
?2=709° 12)

192 Area/Opp.= ; (ACYBC)sin?

- ;\/6 (14 sin70.9°

=433 (4)
19.3 a, b & c are direction numbers of line I, normal to plane.
a, b & c is rigtingno mmers vir lyn 1,, normaal op vlak
M)a+(@2)b+(-1))c=0 ie. a+2b-c=0(1)
2)a+(-1)b+(-3)c=0 a-b-3c=0(2)
1)-(@)3b+2c=0
_-3b
c=
2
Subin (1)
a+2b-3b =0
2
_-b
a=
2

13



20.1

If/Asb=2; a=-1; c=-3
-1(x-1)+2(y - 0) + (-3) (Z-2) =0
X+1+2y-3Z2+6=0
X+2y-3Z2+7=0

TOTAL FOR SECTION C/ TOTAAL VIR AFDELING C:

SECTION / AFDELING D

ALGEBRA
QUESTION / VRAAG 20

Let/Laat n=1:

LHS=% K RHS=1-%=%

\ State ment true for /Stelling waar vir n=1

Assume statement true for / Aanv aar stelling waar
Ly, 1 +..t . =1- L

2 22 23 2k 2k

Let/Laat n=k+1

kK

1+1+1+,,,+1+ 1

2 22 23 2k 2k+1

ki,
2k 2k+1

1 +1. 1
2 2 2"
11
22k|<

= 1!< 1

k+

LHS =

=1 k

1

 =RHS

\ Ifstatementis true for n = k, itisalso true for n = k+1.
As stelling waar isv ir n = k, is dit ook waarvirn=k +1

. Kk
\ True/WaarV nl N.

14

n==k:

302-1/0Z

(12)

[28]
[100]

(16)



20.2

20.3

211
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4 _ AX+Bl+<CX+D
(x? +2)(x? +1) x2+2  x%+1

4=(Ax+B)(X*+1) +(Cx +D)(x?+2)
x:0=A+C.. JkK
x:0=B+D.. kk
x:0=A+2C.. 1 K
C:4=B+2D .. mk

m-K: 4=D B=4k
I-J:c=0 A=0k

-4 4

2 .~ 2

x2+2 x2+1 (16)
a+b+c=3 k
ab+ac+bc=2 k
abc=1

(a+b+c)(a+b+c)
—a’+ab+ac+ab+b’+bc+ac+bc+c® Kk

\ a’+b?+c’=(a+b+c)’-2(ab+ac +bc) k

=9-22 k
[46]
QUESTION / VRAAG 21
If there isapolynomial / Indien daar ? polinoom P(x)‘%[x] is/and there
exists aprime number p suchthat /en daar ? priemgetal p bestaan sodat
(i)  themain coefficient isnot divisible by p / die hoofk oéffisiént nie deur p
deelbaar is nie.
(i) all other coefficientsare divisibleby p / al die ande r koéf fisiénte deelbaar
is deur p k
(iii) theconstantis not divisible by p2 then P(x) isirreducible in Q[x] {or Z[x]}
/ is die konstante n ie deelbaar deu r p2 nie en dan is P(x) onontbindbaar
in Q[x] {of Z[x]} k 8)

15



212

213

221

222
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Let/Laat p=3: k
1not div.by 3/1isniedeur3
6, 18, 12 div. by 3/6, 18, 12. deur 3 m
12 notdiv by 3°/ 12 nie deelbaar deur 3
\ irreducible in Z[x] / onontbindbaar deur Z[x] (8)

1+ {2 alsoazero/ook ? nul k

K
(x- 2+ V2 )k-1- V2 Jatactor /2 faktor
=x’-2x-1 K

NS

5
1-2-1|1-3-416-5-5

|_\HH
1
HHI\)OOI—\
N
H

1
w
(IR
(o]

Kk
-5

U'IU'I
[l
o O

75
-10 -5

5 -10 -5
f(x) = (x> = 2x — 1) (x® = x* = 5x + 5) = (x* - 2x -1) (xz—l5<) (x + 1)

= (x-1+~/22(¢<-1-\/2j<><- J52£><+~/5J(xl-<1) (18)

[34]

)]

QUESTION / VRAAG 22

X’ —4x-5=0

x-5)x+1)=0K

x=5o0r/of x=-1K

y=5Kk (6)

Vertical / Vertikaal: x =% k
Horisontal: none / Horisontaal: geen

Oblique / Skuins: Y% %
2-1l1-4 -5
1-%
-3% -5

- 3% +%

LU, K 6)

16
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223 y
—4f |
> x= Y
Vi I
/
>
' At
/ i =
/ F v e
< ] ' = v
: ; — ek
| P
o
v

TOTAL FOR SECTIOND / TOTAAL VIR AFDELI NG D:

SECTION / AFDELING E
STATISTICS / STATISTIEK
QUESTION / VRAAG 23

2311 18°=5832 K

K 466 K
2312 1817 glﬁg = 2450448 or P, C, or ¥ C, 1P,
[
e Kk

K4
>2A¢ _ 187
§2;

232

17

8)
[20]
[100]

(4)

(6)

(6)
[16]
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QUESTION / VRAAG 24

P(A).P(B) = P(AnB) k
P(A) = 2P(B)
\ P(AUB) = 0,625
P(AUB) = P(A) + P(B) - P(AnB) k
0,625 = 2P(B) + P(B) - 2P(B) . P(B) K

2P(B))?-3P(B) +0,625=0 K or 16(P(B))> =24 P(B) + 5= 0
K@pP®B) -2,5) (P(B)-0,25) =0 K (4P(B) -1) (4P(B)-5)=0
P(B)=025 K P(B) =%
P(A) =05 Kk P(A) =% (16)
[16]
QUESTION / VRAAG 25
51§ E0 {58 0l§54 =0, 1762
2¢ 8
k
252 P(X 3 2)=1-P(X =0,1)
g -0 15I< g 0 15I(0 85
Q
=0,2235 kK (8)
[16]
QUESTION / VRAAG 26
26.1 6c‘a(l6<— x)dx =1 K
0
(6 ax — ¥ ax?) °_,
k
36a —18a=1
18a=1
a= g K (10)

18
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nK
1
262 ¢.o(6-x)dx=05 k
c18
axkxzf_jm
- T =05
3 36,0

12m-m*=18 k
m’>—12m+ 18=0

no12E(72
2
10,2 K
m = or/ of m=17574
na. (12)
[22]
QUESTION / VRAAG 27
P(X < 240) + P(X > 260)
K K k&
=P(Z <-1,67) + P(Z> 1,67)
= 2(0I,§— 0,4525)
= 0,095
K .
\ 0,095 x 100 = 10 pac kets / pakk ies (14)
[14]
QUESTION / VRAAG 28
kK
K K
28.1 2,33J 0.53.047 %5
n
K
n>540,9
K
\ 541 people / mense (20
982 2’33x/0,53 .0,47
2000
=0,0260 k
=26% K (6)
[16]

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

TOTAL / TOTAAL: 400

19
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