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Possible Answers / Moontlike Antwoorde
Feb / Mar / Maart 2006

GAUTENG DEPA RTMEN T OF EDUCATION

SENIO R CERTIFIC ATE EXAM INA TION

ADDITI ONAL  MA THEMA TICS HG

COMPULS ORY
CALCULUS

QUESTION 1

SECTION A

1.1

For ea ch graph : Form 
End points 
Increasing  
or decreasing  (12)

1.2.1
6

5

6
-
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3
arccos

(6)

π
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π
π=
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1.2.2 Let arctan m  = A and arc tan 
m
1

 = B

 tan  A = m  tan  B = 
m
1

 sin (A + B) = sinA.cosB + cosA.s inB (F)

= 
2222 m1

1
.

m1

1

m1

m
.

m1

m
 (Subst)

= 2

2

m1
1m

= 1  (Answ) (12)

2.2.1 If d ifferent iable , also cont inuous
 2p + 2q – 4 = 4q -2p + p 
 3p + 2q = 6 ... (1)

Diff: p = 4q  –p 
 p =  2q . .. (2)

Solve (1) and (2) :  p = 2 ;  q =  1 (12)

2.2.1 549)(g
3

lim
 and 523)(g

3

lim

4g(3)but 5)(g
3

lim

continuousNot g(3))(g
3

lim

 Remova ble discont inu ity (10)

2.2.2 No, becaus e not continuous (4)
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QUESTION 2

[26]
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QUESTION 3

[46]

3.1.1 2-
2
4-

2
n
5

n

4
n
1

n
2

n

n

lim

3
3

23
3

(4)

3.1.2
9  if9

9  if  9-  
9

18
         9-  9

9)9)(-(      lim
  and  18-

9
9)9)(-(

9

lim
-

 limit does  no t exist. (10)

3.2.1 f '( ) = 
h

32
1

h)3(-2
1

0h

lim

= 
h

1
x

h33232

h33232
x

32.h3x32

h33232

0h

lim

= 
h

1
x

h3323-232.3h-3-2

3h)-3-(2-32

0h

lim

= 
h

1
x

h3323-232.3h-3-2

3h

0h

lim

= 
2
3

)32(2

3

(10)

3.2.2 g '( ) = 235

24235 1)3-1)(5()(2

 g '(1) = 4-
)1(

1)3-2(5-)1(1.2
2

(12)

3.3 f '( ) = 40(1-5 )39  . (-5)

f ' '( ) = 40.39 (1-5 )38 .(-5)2

fn( ) = nn-40 (-5))5-(1
)!n40(

!40

(10)
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QUESTION 4

[18]

4.1 h( ) = ½ – 3s in  = 0

 h'( ) = ½ - 3cos

 an+1  = an -
n

nn

3cosa-½
sina3-a½

Begin with a1 = 3 (6)

4.2 At B:  f( ) = g( )

 f( ) – g( ) = 0

 ½ – (-3sin ) = 0

Let k( ) = ½  + 3sin  = 0

 k'( ) = ½ + 3cos

an+1  = an -
n

nn

3cosa½
3sinaa½

(6)

4.3 At C : h '( ) = 0

 ½ + 3cos  = 0

Let p( ) = ½ + 3cos

 p'( ) = -3sin

 an+1  = an –
n

n

asin3

3cosa½

(6)
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QUESTION 5

[32]

QUESTION 6

5.1
n

4

n

4
0   ;

n

4

n

0-4

f( ) = 3

2

22

2

n
64

-
n
64

).?f(    ;
n

16
-

n
16

n

1n

n

1i

n

1i

2
32 n

64
-  

n
64

?)f(

 = 1)1)(n(2n
6
n

.
n
64

-1)(n
2
n

.
n
64

32

 = 
n

1
1

n

1
2

3

32
-

n

1
132

n

1 3

64
-32).?f(

n

lim

 = 32 -
3
2

10
3
1

21
(20)

5.2 V = 
4

0

22 d)-(4

= 
4

0

432 )d8-(16

= 
0

4

54

8

3

16 543

= 334,10-
5
4

2.(4)-
3
4.16 5

4
3

(12)

6.1.1 du.dsin   ucos-1Let or    d)cos-(1sin -½

= 
sin
du

dC)cos-1(2 ½

C
½
½u 

  duu ½

= Ccos-12 ½
(8)
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6.1.2 9t2 + 6t + 2 = (3t + 1)2 + 1

dt
1)(3t 1

1
2

=  arctan (3t + 1) + C (8)

6.2.1
2

4

2 d)2cos-2sin (

= d)cos22.½(1-2sin 
2

4

= d)cos2  -1-2sin 
2

4

= 

4

2

sin2½--2cos½

= 
2

sin½-
4

-
2

cos½--sin½-
2

-cos½

= ½
4

00-
2

-½

= 
4

-1
(16)

6.2.2 Distance :  g( ) – f( ) = sin 2 –  2 cos 2  = h( )

Max where h '( ) = 0

 2cos2 – 4cos  (-sin ) = 0

 cos2  + 2 s in .cos   = 0

 cos2 – sin 2  = 0

 tan  2  = -1

4
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4
-2

8
3

∫ ++
∴

∫

π

π

[ ]∫

π

π

+

[ ]∫

π

π

[ ]
π

π

−








 πππ
π

π
π−

+
π

++
π

π

∴

∴

∴

∴

∴
π

=
π

π=

∴
π

=

?

xxx

xxx

xxx

xxx

x x x x x

x

x x x

x x x

x x

x

x

x



302-1/1 L

7

and  h''(x) = 2(-sin2 ).2 + 4cos 2 – 4sin2

= 4cos2 – 4. sin2 – 4sin2

= 4(cos2 – sin2 ) – 4sin2

= 4 cos 2 – 4sin2 or direct

= 
4

3
sin 4-

4
3

cos4

= 
2

2
4-

2

2
4

= ...)5,6-(or 024-22-22

Max imum! (16)

7.1 The profit (2)

7.2
200

0

10010)dq-mq-30(

100
0

200
10q-

2

mq
-30q

2

 4 000 – 20 000m = 100 (sub st)

 m = 0,195 (12)

8.1 1 000(1,13)5  = R1 842,44 (4)

8.2 1 842,44 = A(1 + 5.0,13)
        A = R1 116,63 (6)

x x x

x x x

x x x

x x
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TOTAL FOR  SECTION A: [200]

QUESTION 7

[14]

QUESTION 8

[10]

SECTION B
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QUESTION 9

[12]

QUES TION 10

[20]

QUES TION 11

At T18:  = 
12
125,0

x + x  (1 + )24  + x (1 + )60  = 30 000 (1 + )21 6

(4,144582188) = 281338,7481

 = R67 881,09 

10.1 R8 000 (1 + )5 = R13 480

 = 11% (4)

10.2 R13 480 – R8 000 (1 – 0,11)5  =  R9 012,75 (6)

10.3

At T58:  = R122,76 (10)

11.1 Interest :  R725 000 (0,01)  = R7 250 

 No, intere st more  than what  I pay.

OR:  R725 000 = R6 000
01,0

1,01-1 -n

 1,01-n =  -0,208 ...  no answe r. (6)

11.2 R72 500  = R8 000 
01,0

1,01-1 n-

 1,01-n = 0,09375 

237,89-
1,01log

0,09375log
n -

 237  months +  1 last payment. (10)

T0 T13 T18

R30 000

T16

i

i i i

x

i
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x x x
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11.3 Formula
01,0

1-1,01
000R8-(1,01)000R725:OB

120
120

= R552 470,98 (10)

11.4

1 = 0,01

Conv ert inter est rate to  annu al effective. / 

1 +  = 
12)12(

12
1

 = 1,0112 – 1

 = 0,12682503 .  .  .

At To:

0005
F...0,126

...1,126-10005

F01,0

1,01-1x
471,00255R

-4-120

01,0
1,01-1

    499,9965R532
-120

 = 639,837R
(18)

R5 000

T0 T120T1 T2 MAANDET3

T0 T5T1 T2

JARE

R5 000 R5 000 R5 000R5 000

T3 T4










∴









+

∴

∴

[ ] [ ]
++=

[ ]
=∴

∴  →

i

Herlei re ntekoer s na jaarliks  
effektief.

i
i

i

i

x

x

[44]
TOTAL FOR SECTION B: [100]

x x x x.  .  .  .
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SECTION C

QUES TION 12

12.1 5ae and 2e-1ab

5
3

5
a = 

2

3
5

-13

1
3
a

= 
9

5
13

3a = 2
3
2

 x 3
9
4

3
(12)

12.2 Equa tion of nor mal:  
1

2
1

2

1

1

b

yayy

34
3
8

9

3-
3
8

-y 

3-
3

218

3

22
-y 34

218-
3

218
28-3y4

6

5
-

2

3
or 

32

25
-

2

23
y 

(14)
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12.3 For  the nor mal:  m1 = 
2
23

And for  the  diameter  throu gh (0;0)and
3

8
;3P

m2 = 
3
8

21

21

mm1

m-m
bgtan Angle

= 

6
823

1

3
8

-
2
23

arctan

...0,3928371arctan 

21,45 (14)

13.1 Subs titute  = at2  and y = 2at in y2  = 4a

 LHS = (2at)2  and  RHS = 4a(at2) 

= 4a2t2  = 4a2t2

         LHS = RHS (6)

13.2 Gradient of pa rabo la: 4a
d
dy

.y2

y
2a

d
dy

At the  point:  (at2 ;  2at):  m =  
t
1

at2
a2

 Equ ation of  tange nt: y – 2at = 
t
1

( – at2)

 ty – 2at2  = – at2

– ty + at2 = 0 (10)





















+
=θ∴



















+

=θ∴

°=θ∴

∴

∴

=

∴ =

=

∴

∴

∴

[40]

QUES TION 13

x x

x

x

x

x

x
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13.3 Equa tion of R QPT:  x – ty  + at2 = 0

At R : y = 0  x = -at2  R(-at2 ; 0) and F(a; 0)

 RF2  = (a + at2 )2 and  PF2  = (at2 - a)2 + ( 2at)2

 = a2 + 2a2 t2  + a2 t4 = a2t4 – 2a2t2 + a2 + 4a2 t2

= a2t4 + 2a2t2 + a2

 RF = PF

sidesequalopp.angles...P̂R̂ 21

but   ;corresp....P̂R̂ e
11 PA RF

21 P̂P̂ (18)

14.1.1 AB has d irection number s 2; -1; 1

AC has d irection number s 1;  2;  0

If a , b and c ar e d irection  numbers of a  line , no rmal to the plane  then

2a – b + c = 0  ... (i) (AB 1)

and   a + 2b     = 0     ... (ii) (AC 1 )

ii + 2i: 5a + 2c   = 0

...c
5
2

-a

a = -2;  b  = -1 and C = 5

Equat ion of plane is  -2( -0) + 1(y+1)  + 5(z-1)= 0

 2 – y – 5z + 4 = 0
(12)

14.1.2 Subs titute (-1; 2; 0) in to the equat ion

 LHS = 2(-1) – 2 – 5(0) + 4 = 0 = RHS

 D lies on the same  plane as A, B and C . (2)

14.1.3 Direction numbers for BC:  1; -3; 1  BC  DA

Direction numbers for DA:  1; -3; 1

Direction numbers for CD :  -2; 1;  -1  CD AB

 ABCD is a parallelogram ... opp. s ides (6)

∴ ∴

∴

∴

=∴

<=

=∴

⊥

⊥

=∴

∴

∴

∴

∴

∴

∴

∴

∴

¦

¦

¦

¦ 

[34]

QUES TION 14

l

l

l

x

x
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14.2 Direction numbers for AP :  1; 3; 2

2
3-z

3
2-y

1
1-

  :APfor Equation 

[Alt:   = 1 + k;  y =  2 + 3k;  z = 3 + 2k] (2)

14.3
30

11

30

11-

(-5)(-1)2

45(3)-2-2(1)
d 222

(4)

15.1 If its then ),P(ofzeroirrationalan is,Qc,b,a,cbaand]Z[)P(

).P(ofzeroabealso willcb-asurdconjugate (6)

15.2 Given -1 + 2 3 ; -1-2 3  also a zero ( +1-2 3 )(x+1+2 3 ) a factor
= 2 + 2 – 11

                              1      3     3       2
1  2  -11   1   5     -2   -25   -29   -22
                 1   2   -11
                      3      9   -25

 f(x) = ( 2+2 -11)( 3+3 2+3x+2)                       3      6   -33
                              3      8    -29

 = -2 is a zero                               3      6    -33
                                      2       4   -22
                                      2       4   -22

-2   1   3   3   2
      1   1   1    0

 f( ) = ( 2 + 2 – 11)(  + 2)( 2 +  + 1) (20)

15.3 2 3 –  5 2 + 10 -5, etc . (4)

==∴

==
++

+
=

∈+∈

∴

∴

x

x

xxx

x

x
x x

x x x x

x

x x x x x x

x x x

[26]
TOTAL FOR  SECTION C: [100]

QUES TION 15

[30]

SECTION D

↓
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QUES TION 16

[34]

16.1 Let n =1: 8 – 7 + 6 = 7  True for n = 1.

Assu me statemen t true for n = k:

 8k – 7k + 6 is divisible by 7

Let n = k+1:  8k+1 – 7(k + 1) + 6 Subst.

= 8.8k – 7k + 6 – 7

= 8(8k – 7k + 6)  + 7.7k – 49 ... divis ible by 7

 If true for n = k, it’s also true for  n = k+1

 True  for all .Nn (16)

16.2
4
3

2
1

d

4
1

2-

4

1-
2
1

111

3

4
1
4
3

111

4-

4

1
11

 Sum :  -2 + 3 -4 = -3

 Sum /  produc t:  -2.3 + 2.4 + (-3)(4) = -10

 Produ ct:  (-2)(3)(-4) = 24
3  + 3 2 – 10 – 24 (18)

∴

∴

∴

∴ ∈

−
=γ+β+α

=βγ+γ+αβ

−
=αβγ

==
αβγ

αβ+αγ+βγ
=

γ
+

β
+

α
∴

=
−

−
=

αβγ
γ+β+α

=
βγ

+
αβ

+
αβ

=
−

=
αβγ

∴

∴ x x x
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-5 -3 -1 3

5

Y

X

QUES TION 17

[20]

QUES TION 18

[16]
TOTAL FOR  SECTION D: [100]

17.1 Vertical:  x  = 0
Oblique :  y  =  + 5 (4)

17.2 3-70
37
2

7
3

(4)

17.3

(12)

1-
C

1)(
B

1
A

1)-(1)(
3-83

22

2

 3 2 + 8 – 3 = A( +1)( -1) + B( -1) + C( +1)2

 = 1: 8 = 4C  C = 2

 = -1 -8 = -2B  B = 4
2:   3 = A+C  A = 1

1-

2

1)(

4

1

1
2

x

x
xx

x

xxxxx

xx

x x x x x x

x

x

x
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−=∴
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+
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∴
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∴
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SECTION E

QUES TION 19

[24]

QUES TION 20

[18]

19.1 Number  of possib le wins :  13983816
6

49

50%:  69919082
6

49

... x R5:  R34 959 540 (8)

19.2

19.2.1 0,3)(or       
10
3

(2)

19.2.2 )2,0or(    
9
2

(2)

19.2.3 0,2

3

10
0

1

1

2

1

4

1

3

(8)

19.3 0,6  = 0,6 + – 0,88
 = 0,7 (4)

20.1 0,02798
2

1

2

1

20

30 1020

(8)

20.2 30

30030

2

1
2
1

2
1

2
1

30

30

(4)

20.3 P(X = 1) = 1 – P(X = 0)

= 1 –
030

2

1

2

1

0

30

= 0,999 ... (6)

=








=÷








=











































∴

=
























=



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

=

















































&

x x
x
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QUES TION 21

[20]

QUES TION 22

[22]

21.1 n(S) = 100

(16)

21.2 15 +  + 10 –  + 15 –  +  + 20 –  + 15 +  +  = 80
 = 5

[or:  ............................ + 20 = 100] (4)

22.1 )(15)(100;n ~X 2

0,05a)P(Z

0,95)aZ(P

1,645
15
100-X

124,675X (10)

22.2 5% of 1 500 = 75 (4)

22.3 1)-P(Z  1-
15

10085

= 0,5 – 0,3413 = 0,1587
15,87% (8)

x x x x x x x
x∴

=≥∴

=≤∴

≤∴

≤∴

≤∴=
−

∴
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QUES TION 23

[16]
TOTAL FOR SECTION E: [100]

TOTAL: 400

23.1 0,98
500
490

(4)

23.2
n

p)-p(1
1,96p

= 
500

(0,02).)98,0(
96,198,0 F

= 0,98 ± 0,0122 ...

 (0,968; 0,992) (12)

=

±

±

∴
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