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POSSIBLE ANSWERS / MOONTLIKE ANTWOORDE  SUPP 2007

: form / 

GAUTENG DEPA RTMEN T OF EDUCATION

SENIO R CERTIFIC ATE EXAM INA TION
SENIO R SER TIFI KAAT-EKSAM EN

ADDITI ONAL  MA THEMA TICS HG

COMP ULS ORY / 
CALCULUS

QUES TION / 1

62.s

3

6

3

6

6

GAU TEN GSE  DEPAR TEMENT VAN ONDER WYS

ADDISION ELE WISKU NDE HG

VERP LIGTEN D

VRAA G 

p

SECTION / AFDELING A

1.1 s = r?

circumference  /  = 

area /  = ½ or  / 2

= ½ . .4

 = (6)

1.2.1 -1 = + 1 = 1
-2 = = 0 (4)

1.2.2

(6)

1.3.1 arc sin / (- sin )

= arc  s in / (- ½)
= - (6)

=∴

π

π

π

∴

π

π

omtrek

oppe rvlakt e of

x
x

bg sin 

bg si n
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vorm
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1.3.2 tan 

= tan

= 

= 
(6)

2.1.1

f(2) = 5

 Not  continuo us – remova ble / (8)

2.1.2

f(4) = 2
Cont inuous  at /  = 4 (6)

2.2     

 Not  different iable  / (6)

12

34

3
p

tan.
4
p

tan-1

3
p

tan
4
p

tan

3-1

31

[28]

QUES TION / 2

4
2

lim
and/4

2

lim

2
4

lim
and/2

4

lim

0
4

lim
and/1-

4

lim

[20]

π








 +
ππ
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VRAA G 

x

f(x)
en

x

f(x)

x

f(x)
   en

x

f(x)

x

(x)'f
   en

x

(x)'f

Nie kontinu nie - verwyde rbaa r

konti nu by x

Ni e differensie erbaar  nie
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QUES TION / 3

sincos

sin-coslim 22

HL';
0
0

sincos

)sin)(cossin-(coslim

cossin-

2sin2-lim

)sin(cos
lim

2
2

2

2
1 2

2
19

1
2

3
1

[14]

QUES TION / 4

1-2-1-2h2)(-h)(

VRAA G 

xx

xx

4x

xx

xxxx

4x x-x

x

4x

xx
4x

2

x
x

x
x

x

lim

VRAA G 

xxxfxf

12x -1 - 2h2x 

12x -1 - 2h2x 
.

h
12x - -1- 2h2x 

0h

lim
(x)'f

1 -x21 - 2hx2h

1 2x  -1 - 2h2x 

0h

lim

1 -x21 -x2

2

1 -x2

1

6

23

x

cosec3x.3x-t3x.3.xcosec3x.co-
dx
dy

2
2

x1
1

x).tantan/bg x).cos(arctantan./bg (arc 3sin

3.1

= 

= = 

= 2.  (or/ ) (or /  1,4) = 
(8)

3.2

= 
(6)

4.1

= 

= 

= 
(10)

4.2 =
(8)

4.3
(8)

−→ π 





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+
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→ π −
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4.4  = 2(1 + 2 )-1

 = -22(1 + 2 )-2

 = 2.23(1 + 2 )-3

 = -3.2.24(1 + 2 )-4

 (n)  = (-1)n.n!2n+1(1 + 2 )-n-1 (12)

= 

= 

= 

= 9

f (x) x

f '(x) x

f ''(x) x

f '''(x) x

f (x) x
[38]

QUES TION / 5

n
3

?

3
3

3
34-3

[20]

VRAA G 

xi

n
i

xi

n
i

n
i3

)xi(f
2

n

i12
12

n

i9

n

i18
9

2

2

3
n

i6

n

i9
2

2

n

9

n

i18

n

i27
xi).xi(f

23

2

n

1i

n

1i
23

2

n

9

n

i18

n

i27
    xi).xi(f

n.
n
9

1n
2
n

n
18

)1n2)(1n(
6
n

.
n
27

23

n

1i

9 -99xi.)xi(f
n

lim

=

+=






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 +



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QUES TION / 6

3
2

0

745)0,1(of
18
?

=
3
?

.
6
1

[18]

QUES TION /  7

 = -6 2 + 4  + 2

C1 = 0,5

C2 = 0,4

C3 = 0,40 30

C4 = 0,40 30

[20]

VRAA G 

2

k+)bgtan2x½.( 2

1
2
x3

4

dx
2

C
2

3x
tantan/bg arc 

6
1

3
2

.
2

3x
tantan/bg arc 

6
1

3

3
tantan/bg arc 

4
1

VRAA G

f '(x) x x

An +1
 24aa6

1-2a2a2a-
 -An

n
2

n

n
2

n
3

n

0,403P

6.1
(6)

6.2

= +

= 

= 
(12)

7.1 At 1 the tangent to the curve cuts  the x -axis at 2 . / 

At 2 the tangent to the curve cuts  the x -axis at 1 . / 

 the  values  oscillate and don ’t conv erge. / 
 (interpret ans wer / (6)

7.2 At 1  the tangent to the curve is hor izonta l and  will never cut the x-ax is again . / 

(Memo open fo r any fe asible answer ). (4)

7.3

= 

(10)

∫










+









∴

( )
++−

++

≈∴

∫

a a By a1  sny die  raaklyn aan 
die kromme di e x-as  by a2.

a a By a2  sny die  raaklyn aan 
die kromme di e x-as  by a1.

di e waardes ossileer  en konve rgeer 
nie. inte rpreteer an two ord – dieselfde woorde  nie nodig)

b
By b1 i s die raaklyn by  di e kromme horis ontaal en sn y g lad ni e die  x-as  weer 
nie.  
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QUES TION / 8

[26]

VRAA G 

4
3

0

dxcosxxsinA

0

4
3

sinxxcos

0sin0 cos- -
4

3
sin

4
3

cos

1- -4sin4cos

   2,41or/of121
2

2

4
3

0

2 dxcosxxsinV

4
3

0

22 dxxcoscosx  2sinx xsin

4
3

0
dxcosx 2sinx 1

4
3

0
dxsin2x1

0

4
3p

2xcos
2
1

x -p 

0cos2
10 - -

  2

3
cos2

1
4  

3

8,9729OR/OF   
4       

 23p
   OR/OF2

10  -
4  

3p
p 

2

8.1

= 

= 

= 

= 
(10)

8.2

= 

= 

= 

= 

= 

= 
+

+
(16)

( )∫ +=

π

( )
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QUES TION / 9

 + 4  = 78
 = 78 –  4

V = 2

    = 2  (78 – 4 )
    = 78 2 – 4 3

(13- ) = 0 if/as  = 13:

 = 0  or/of   = 13 156 –  24(13) < 0

 = 78 – 4(13)  max at /  = 13

= 26

 dimens ions  /  = 13

 = 26
[16]

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

FI NANCIAL MA THEMA TICS / 
QUES TION / 10

[14]

VRAA G 

y x
y x

x y
x x

x x

012x156x -
dx
dv 2  24x -156

dx
vd
2

2

x x x

x x

y maks  by x

afme tings x

y

WISKU NDE VAN FINA NSIES
VRAAG  

00015  -600q 3+ 30q+q
3
2-

= P(q) 23

P '(q) = -2q2 + 60q +  3 600  = 0

q2 – 30q – 1 800 = 0

(q - 60) (q + 30) = 0

q = 60

P(60)  = R165 000

9.1

(4)

9.2

(12)

== =

∴ ∴

∴

∴

SECTION / BAFDELING 
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P

T10 T20

12 000
12 00012 000

T0 T4
T1 T1½ T2 T3

QUES TION / 11

[12]

QUES TION / 12

[14]

QUES TION / 13

50 000 = 190 734,8 6 (1 – i)6

= 0,20

 = 20%

190 734,86 (1,07)6

= R286 241,59

30 00010 00080 000

VRAAG  

i
i)(1 -(1x 

P
-n

-10-10-10 (1,12)
13,0

)1,13 -1(x

12,0
)1,12 -x(1

P or / of

1-

-10
1-10-

1-

-10
1-

1,13 -1

1,13 -1
(1,13)x(1,12)

1,12 -1

1,12 -1
x(1,12)P

VRAAG  

VRAAG  

i 

i = 0,12 i = 0,13

i = 0,01
m

x 2x

i = 0,03
kW

+
=

+=∴









+








=

∴

(12)

12.1

T2 :  80 000 (1,03)8 = (1,03)4 + 10 000 (1,03)2 + 2 (1,01)-12 + 30 000 (1,01)-24

(2,900 ...) = 67 105,62

 = R23 136,62

Marks:  0,03 
0,01 
equa tion 
months 
quart  

13.1

(4)

13.2

(4)

x x

x

x

k
k
k
k
k

k k
k

k kk

k

k

k
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F

T5 T116 T120

13.3.1

(4)

(10)

13.3.3

(Accept  / 2 533,34) (12)

14.1

(14)

14.3

(12)

(1 + i) = 1,01 12

i = 0,1268

F =  268)(1,1
 268,1

1)- 268(1,1000 4 5

= R29 022,92

0,01
1 -1,01x

265 266,60
72

x = R2 533,35

VRAAG  

F =
4

112

(1,005)
,005

1) -(1,005000 1

   = R152 661,73

152  661,73  = 3 000   
,0075

)1,0075 -(1 n-

-n = 
1,0075log 

...1830,6log 

n = 64 ,3 ...

64 +  1 las t

n = 116 – 5 + 1 = 112

12,68%

13.3.2

[34]

QUES TION / 14

[26]
TOTAL FOR SECTION B  / TOTAAL VIR  AFDELING B: [100]

∴

( )
=

∴

Aanvaar  
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 form

- form

- logs
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SECTION / CAFDELING 
ANALYTI CAL GEOM ETRY  / 

QUES TION / 15

[16]

QUES TION / 16

ANALITIESE  MEE TKU NDE

VRAAG  

l1:  x + y – 4 = 0 l2: x + 7y – 7 = 0

y = -x + 4 7y =  -x + 7

7

1-
(-1)1

7

1-
 -1-

x tan 1x
7

1-
y

= 4
3

x = 180 + (-36,  87°)

   = 143,13°

-x – y + 4 = 0 (1)

-x – 7y +  7 = 0 (2 )

50

77y x --

2

4y  -x

5(-x – y + 4)  = -x -7y + 7

-5x – 5y + 20 =  -x -7 + 7

-4x + 2y + 13 =  0

VRAAG  

x2  + y2 – 8x – 4y =  0 (1)

x2  + y2 – 10x +  20 =  0 (2)

(2) – (1) -2x +  4y + 20 =  0

2y + 10 =  x

15.1

(8)

15.2

(8)

16.1

(4)









+










= +=

−

+
=

+−
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16.2

(8)

17.1

(8)

17.2.1 (1 ; 3) (2)

17.2.2 (-1 ; 3) (2)

17.2.3  = 3 (2)

17.2.4

= 4 (2)

Subs t for  / Subst. v ir x in (1)

(2y + 10) 2 + y2 – 8(2 y + 10)  – 4y = 0

4y2  + 40y  + 100  + y2 – 16y – 80 – 4y =  0

5y2  + 20y  + 20 – 0

y2  + 4y +4 =  0

(y+2)2  = 0

y = -2

 One  point  of  inters ection only  / Slegs ee n raakpunt

 Common t ang ent  / Gemee nskap like raa klyn

VRAAG  

y2  + 8x – 6y + 1 = 0

y2 – 6y +  9 = -8x -1 + 9

(y – 3)2 = -8x +  8

= -8(x  – 1)

= 4(-2) (x – 1)

)1(4

∴

∴

−

[12]

QUES TION / 17

[16]

x
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QUES TION / 18

[28]

VRAAG  

9x2 – 16y2 + 54x – 32y =  79

9(x2 + 6x) – 16( y2 + 2y)  = 79

9(x2 + 6x + 9) –  16( y2  + 2y +  1) = 79 +  81  – 16

9(x + 3)2 – 16(y + 1)2 = 144

1
144

1)16(y 
 -

144
 3)9(x 22

1
9
1)(y 

 -
16

 3)x( 22

0
3

1y

4
3x

0=
3

1+y
 -

4
3+x

3x + 9 +  4y +  4 = 0 3x + 9 - (4y + 4) = 0

3x + 4y + 13  = 0 3x + 4y + 5 = 0

4y =  -3x – 13 4y =  3x – 5

4
13

4
3x-

y
4
5

4
3x

y 

18.1

(10)

18.2

(8)

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

(10)

=
++

=
++

=
+

+
+

−= +=

Middel
Snypunte
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QUES TION / 19VRAAG  

AC:  a1 = 1 b1 = 2 c1  = -1

BC:  a2 = 2 b2 = -1 c2  = -3

222 (-1) 21AC 222 (-3)(-1)2BC

= 6  = 14

14.6

(-1)(-3)(2)(-1)(1)(2)
cos

= 
84

 3(-2)2

= 
84

3

= 0,327

 ? = 70 ,9°

(BC)sin?(AC)
2
1

Area/Opp.

= 70,9sin146
2
1

= 4,33

a, b & c are direction numbers of  line l1, normal to  plane.
a, b & c is rigtingno mmer s vir lyn 11 , normaal op vlak

(1) a + (2) b  + (-1) c  = 0 i.e. a + 2b – c = 0 (1)

(2) a + (-1) b + (-3) c  = 0 a –  b – 3c = 0 (2)

(1) – (2) 3b +  2c = 0

2
3b-

c

Sub in  (1)

0
2

3b
 - 2ba 

2
b

a

19.1

(12)

19.2

(4)

19.3

++= ++=

++
=θ

++

=

°

=

=+

−
=
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If / As b = 2;  a = -1;  c  = -3

-1(x-1) + 2(y – 0) + (-3) (Z-2) = 0

-x + 1 + 2y – 3Z + 6 = 0

-x + 2y – 3Z + 7 = 0

VRAAG

Let / Laat   n = 1:

LHS = ½ RHS  = 1 - ½ = ½

 State ment true  for / Stelling  waar  vir  n = 1

Ass ume statement  true for / Aanv aar stelling waar   n = k:

kk32 2
1

1
2
1

...
2
1

2
1

2
1

Let / Laat   n = k + 1

LHS = 
1kk32 2

1
2
1

...
2
1

2
1

2
1

= 
1kk 2

1
2
1

1

= kk 2
1

.
2
1

2
1

1

= k2
1

.
2
1

1

= RHS
2

1
1

1k

 If statement is  true  for n =  k, it is also true for n  = k+1.
  As ste lling waar is v ir n = k, is dit  ook waar vir n = k  + 1

 True / Waar V .Nn

(12)

20.1

(16)

[28]
TOTAL FOR  SECTION C / TOTAAL  VIR  AFDELING C: [100]

ALGEBR A
QUES TION / 20

SECTION / DAFDELING 

∴

−=++++

+
+++++

+
+−

+−

−

=−
+

∴

∴ ∈
k

k

k

k

k

k

k
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20.2
+

+
+

+

+
=

+)(+

(16)

20.3

(14)

21.1 If there is  a po lyno mial /  / and  there 
exists a pr ime number   suc h that  / 

(i) the ma in coefficient is not d ivisib le by 

(ii) a ll other coef ficients a re divisible by  

(iii) the con stant is  not divisible by   then  is irredu cible in 

(8)

1x

DCx

2x

BAx

1)x2(x

4
2222

4=(Ax+B)( x2+1)+(Cx +D)(x2+2)

x3: 0 = A + C ... 

x2: 0 = B +D ...

x:0 = A + 2C  ... 

C:  4 = B + 2D ...

:  4 = D  B = -4
: C = 0  A=0

1+x

4
+

2+x

4-
22

a + b + c = 3

ab  + ac + bc =  2

abc = 1

(a + b + c) (a + b + c)

= a2  + ab +  ac +  ab  + b2  + bc + ac  + bc + c2

a2 + b2 + c2 = (a + b + c)2 – 2(ab + ac  + bc)

= 9 – 2.2

= 5

VRAAG  

)x(P

p p

p / die  hoofk oëff isiënt nie  deur p 
deelbaar is nie.

p / al  die ande r koëf fisiënte deelbaar  
is deur  p

p2 P(x) 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]}

jk

kk

lk

mk

m k k
l j k

k

k

k

k
k

k

k

k

k

k

k

k

-
-
∴

∴

∴

∴

∈

[46]

QUES TION / 21

Z[x]Indien daar ?  po linoom is
en daar ?  priemgetal  bestaan sodat
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21.2 Let  / :
1 not  div. by 3  / 
6, 18, 12 div. by 3 / 
12 no t div by  32 / 

irreduc ible in (8)

21.3  also a  zero  / 

 a factor  / 

= 

 1 -1 -5   5
1 -2 -1  1 -3 -4 16 -5 -5
             1 -2 -1
                -1 -3 16
                -1  2    1
                    -5  15  -5
                    -5  10   5
                           5  -10  -5
                           5  -10  -5

     = (18)

22.1

(6)

22.2 Vertical / :  x = ½ 
Hor ison tal:  none  / 

Oblique  / : ½  -

2  -1  1  -4  -5
         1  -½ 

    -3½  -5

   - 3½   +

(6)

Laat
1 is nie deur 3

6, 18, 12 . deur  3
12 nie  deelbaar  deur 32

 / onontbindbaar  deur 

ook ?  nu l

?  faktor

Vertikaal
Horisontaal:  geen

Skui ns

p = 3

Z[x] Z[x]

1 + 2

1-x21x

x2 – 2x -1

f(x) = (x2 – 2x – 1) (x3 – x2 – 5x + 5) = (x2 – 2x -1) (x2 – 5) (x + 1)

1-x5x5x2-1-x21x

VRAAG

x2 – 4x – 5 = 0

(x – 5) (x + 1) = 0

x = 5 or  / of  x = -1

y = 5

4
7

4
7

 = ½x  - 4
7

•
•
•
∴

( )( )+−

( )( )( )( )( )+−+−

∴

2-

[34]

QUES TION /  22
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22.3

(8)

23.1.1 183  = 5 832 (4)

23.1.2
6

16
17.18.  = 2450448 or  18 P2 .16 C6  or 18 C6 .16P2

(6)

23.2
2

14
2.  = 182

(6)

[20]
TOTAL FOR  SECTION D / [100]

STATISTI CS / 
QUES TION / 23

[16]

TOTAAL VIR AFDELI NG D:

STA TISTIEK
VRAAG  

SECTION / EAFDELING 



















k

kk k

kk k
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QUES TION / 24

[16]

QUES TION /  25

0,17620,85.0,15
2

6 42

0,1)(-12

562 0,85.0,15
1

6
-0,85.0,15

0

6

0,2235
[16]

QUES TION /  26

1

VRAAG  

P(A).P(B)  = P(AnB)
P(A) = 2P(B)

 P(AUB) = 0,62 5
P(AUB) = P(A) + P(B) – P(An B)
0,625  = 2P(B) + P(B) – 2P(B) . P(B)
2P(B)) 2 – 3P(B)  + 0,625 = 0 or 16(P(B))2 – 24 P(B) + 5 = 0
(2P(B)  – 2,5) (P(B) – 0,25)  = 0 (4 P(B)  – 1) (4 P(B) – 5) = 0
P(B) = 0,25 P(B) = ¼ 
P(A) = 0,5 P(A) = ½ 

VRAAG

XPXP

VRAAG

6

0

1dx x)a(6

(6 ax – ½ ax 2)
0

6

36a – 18a = 1

18a = 1

a = 18
1

∴

=








( ) ==≥


















∫ =−

=

(16)

25.1
(8)

25.2

= 1 -

= (8)

26.1

(10)
k

k

k

k
k

k

k

k

k

kk
k
k

k
k

kk
k

k
k

k
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26.2

12m – m2  = 18

m2 – 12m + 18 = 0

(12)

(14)

28.1

(10)

28.2

(6)

( ) =−∫

=









−

±
=

==

∴

<

∴

0,5

0,5

2
7212

1,7574m  or /  
n.a.

10,2
m

[22]

QUES TION /  27

 x 
[14]

QUES TION / 28

[16]

TOTAL FOR  SECTION E / [100]

TOTAL / TOTAAL: 400

dxx6
18

1m

0

0

m

36

x

3

x 2

m

of

VRAAG

P(X < 240)  + P(X > 260)

= P(Z < -1,67)  + P(Z > 1,67)

= 2(0,5 – 0,4525)

= 0,095

 0,095 100 = 10 pac kets  / pakk ies

VRAAG  

0,05
n
0,47.0,53

2,33

n > 54 0,9

 541 people  / mense

0002

0,47.0,53
2,33

= 0,0260

= 2,6 %

TOTAAL VIR AF DELI NG E:
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