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INSTRUCTIONS

be  answere d in  a separate ans wer book and the  relevant  
section must  be clearly indicated on the cover

:

This  examination  pape r cons ists of  FIVE sections.

Section  A is  COMPULSORY.

A further  TWO sections  mus t be ans wered from  Sect ions B, C, D and E.

Each sec tion must
.  Place all ans wer book s ins ide  the 

answer  book for  Section A before ha nding them in .

Unless otherwise indicated , no n-programmable calculators may be  used .

The exam ination  paper con sists of 17 pages.  Statistical tab les and fo rmu la shee ts can 
be found  on pages, 15, 16 and 17 respect ively.

All essent ial calculations must be clearly shown .

All angles are in radians and answer s must a lso be given in rad ians.

Writing must  be legible.

•

•

•

•

•

•

•

•

•



ADDITIONAL MATHEMATICS HG
302-1/0 U

P.T.O.

3

r

s

?

SECTION A
COMPULS ORY

CALCULUS

QUESTION 1

[10]

QUESTION 2

sinarc

1.1 The sector of the circle in the sketch has  an arc length 
2

3
s and ra dius r = 3 .

Determine

1.1.1 the angle . (2)

1.1.2 the area  of the se ctor. (2)

1.1.3 the area  of the shaded por tion of  the se ctor. (6)

2.1

2.1.1 Determine the range  of (4)

2.1.2 Sketch the graph of (6)

π
=

→

?

4
px -x:f

f (x)

f (x)
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2.2 Answer  this quest ion without the use  of a calculator.  Determine

2.2.1
(6)

2.2.2
(8)

2.2.3
(10)

3.1 Determine if is cont inuous at , and subs tantiate fu lly.  If not continuo us 
name the type  of d iscont inu ity. (8)

3.2 Determine if is different iable at (2)

3.3 Assume the fun ction is  cont inuo us at .  Determine, with subs tantiation, if is 
differentiable at , using  algebraic method s.  Subs tantiate fully, but it is no t 
nece ssary to wor k from f irst pr inc iples . (8)

Determine  the fo llowing limits, if pos sible :

4.1 2
(8)

4.2
(6)








 π








 π


















−

→

−

+−

∞−→

6

7
cossinarc

6

7
sincosarc

12
5

tan2arccos

[34]

QUESTION 3

0<2+2

0=3

0>2-

 = 0

 = 0

 = 2
= 2

[18]

QUESTION 4

cos1
lim

59

239 2

lim

[14]

xifx

xif

xifx

= f(x)

f x

f x

x f
x

x

0

x

x

xx

x

x
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QUESTION 5

 = 2 2 + 1
X  = 0  = 2

[18]

QUESTION 6

cos
sin

6

31)cos(2arc
dx
dy

 = (1+ 2)3 '( ) = 6( 2+1)(1+5 2)
[36]

QUESTION 7

6

2 32

3

2)1)sin(3sin(

[20]

Given the func tion , deter mine  the area under  the graph of and ab ove 
the axis  between and .  Use the  techn ique  of appr oximating the  area  by  
find ing   strips of equa l width and determ ining the Riemann sum for  the ar ea of  these  
rectang les .  Then  let .

6.1 .  Do no t simplify and  determine .  Simplify the answer  to 

only one trigonometr ic ratio. (8)

6.2 Find the fo llowing derivatives:

6.2.1 if  = 
1-sec

tan 
2

(12)

6.2.2 if
(6)

6.3 If show that (10)

Find the fo llowing integrals:

7.1
(10)

7.2 (10)

f (x) x f (x)
x x

n
n 8

x

x
)x(f f (x) f '(x)

'f f (x)

xy

f (x) x f ' x x x

x

dx

dxxx

→

=








π

( )+=

∫ −

∫ −+

x

x



ADDITIONAL MATHEMATICS HG
302-1/0 U

P.T.O.

6

QUESTION 8

 = arc tan 
21

1

A

21

1
arc tan  = 0 22

2

)(1

1)1(-

A

2

222

1)(

tan)b(1-)(1

A a0 = 1
[18]

The funct ion and its der ivative  =  intersect at po int A.

8.1 To find po int us ing  Newton ’s Method,  a func tion

– is  used .  Sho w that
(10)

8.2 Newton ’s formula  for find ing po int  is :

 where   = 

Determine the  co-ord inate of  po int correct to 3 decimal places .  Use (8)

f (x) x f '(x)
x

x
)x(g x

x

x
)x('g

b

barcb
ba 1n b an

x

+

+
=

+

+
=

+

++
+=+
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Y

X
A

B L

C

O

D

QUESTION 9

b

a  

2

1L

L 2

3

3

2
 = 0

 =
2
3

 = 1,969

B

[32]

TOTAL FOR  SECTION A: [200 ]

2
3

Give all answers in this ques tion cor rect to  3 dec imal p laces.
The length, , of a cur ve  between and is given by the  formula

9.1 Use th is formu la to find the leng th, , of the curve between and

.  (Give your ans wer cor rect to thr ee dec imal places.)
(12)

9.2 Given below is the sketch  of with the se ction ca lculated in Que stion 9.1 in 
bold.

9.2.1 Determine the pe rimeter  of area that is if . (6)

9.2.2 The curve of is also shown.  Calculate the  volume  of the so lid of 
revolution generated when the  area be tween the two  curves, , is rotated 
about the ax is. (14)

L f (x) x = a x  = b

dx
dx

dy

x)x(f x

x

f (x)

A L + OD + CD L

f ' (x)

x

f(x)

f '(x)

∫







+=

=

, ,
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Ans wer any  of the fo llowing  sections .

The total cost funct ion  of  produ cing wood en tables is  = 

10.1 Determine:

10.1.1 The marginal cost func tion (6)

10.1.2 The marginal cost if (4)

10.2 Determine the a verage cost of  pro ducing the first 10 tab les . (8)

At the  end  of 2005 a company  has R20 000 in an account which pays 13,5% intere st per 
annum,  compo unded monthly .

Dur ing 2006, the compa ny car ries out  the fo llowing transac tions.   (Each trans action is  
done at the  end of  the  month .)

Month 1 : Depos ited  R5 000
Month 4 : Withdre w R
Month 6 : Depos ited  R
Month 8 : Depos ited  R12 000
Month 9 : Withdre w R

At the  end  of 2006 the  balance in the compa ny’s  account  will be R31 308,34.

11.1 Repr esen t the above  info rmat ion on a  timeline. (4)

11.2 Calculate . (12)

TWO FOUR

FINAN CIAL MATHEMATI CS

WHERE APPR OPRIA TE, GIVE  ALL ANSWERS IN THIS SECTION TO THE 
NEA RES T CENT.

QUES TION 10

80150200 2

 = 10

[18]

QUES TION 11

2

3

[16]

SECTION B

x C(x )
1x

xx

x

x
x

x

x

+
++
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QUES TION 12

0,0099=
12

(12)

[18]

QUES TION 13

[48]

TOTAL FOR SECTION B: [100 ]

120 regu lar  payments of R1 000 are made a t the beg inning of each month into an accoun t 
earning  12% interest  per an num compounded quarterly for a full 10 years.  Payments 
begin immediately.

12.1 Show that the effective month ly interest rate is 
(6)

12.2 Calculate  the total value of  the annuity  at the end of the 10-year per iod. (12)

Mr Ngwenya  takes out a mort gage bond of R3 50 000 to he lp pay for  his new  hous e.  The 
bond is  repay able in month ly insta lmen ts over a per iod  of 20 years at an interest ra te of  
16% per  annum compou nded monthly.

13.1 Calculate  his monthl y insta lment if payments beg in at the end  of  the f irst month. (12)

13.2 After  10 years Mr Ngwenya finds  a  bank who can off er  him a better dea l so he  
decide s to ca lculate his balance  outstanding  and  take out a  loan for this  amount 
with the  new ban k.  What is  the ba lance outstand ing immediately after  the 120th

payment  if the pay ments were R4 869,40? (12)

13.3 Assume that he  bo rrows an amount of R290 700,00 from the new  bank  which 
charges 15% interest compounde d qua rterly.  He agrees  to pay quar terly 
instalments  of  R20 000.  How  many paymen ts will he  have to  make ?  He makes 
the first payment at the  end of the first quarter . (14)

13.4 Calculate  the f inal 22nd  payment, wh ich will be sma ller than  R20 000. (10)

i
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SECTION C
ANALY TICAL GEOMETRY

QUES TION 14

(  + 2)2 ( – 1)2 = 16 ( – 2)2 ( – 4)2 = 9

[24]

QUES TION 15

 = - ( ;0)

;0
2
1

2  + 1 = 0

2 = 16 1;4
[22]

QUES TION 16

(6 ; 4 ;  3);  (2 ; 6 ; 7);  (-2 ; 2 ; 5) (2 ; 0 ;  1)

P 1 ; 9 ; 6 1

1

Q 1 1

[26]

Two c ircles with equ ations  + and  + intersect.

14.1 Calculate  the equa tion of the common chor d. (6)

14.2 Calculate  the length of the  common cho rd. (18)

15.1 Determine the eq uat ion of  a  parabola with axis and foc us . (8)

15.2 Determine the eq uation of  a  parabola with fo cus and axis .
(2)

15.3 Determine the eq uations  of the  tangent and the nor mal to  the par abo la
at the po int ( ). (12)

Given: points and

16.1 Prove that ABCD is  a  squar e. (14)

16.2 If is  the poin t ( ), determine  the  equa tion of line with direction normal  
to the  plane . (6)

16.3 Determine , the  point  of inter sect ion of line and p lane . (6)

x y x y

x a a

x

y x

A B C D

l
P

l P









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QUES TION 17

1 (1 ; 0  ; 3)
(0 ; -1  ; 4)

1 2

 = 2 +  = 1 + 2  = 3 + s

(1 ; 0 ; 3) 2

3 – 2  +  = 7

1 2

[28]

TOTAL FOR  SECTION C: [100 ]

ALGEBR A

QUES TION 18

23

2 1-3

f ( ) = 3  + 12 2 + 4 –  6 a b c Z[ ]

6
-3

log  + 2log  + 3log  + ... + log  = log
2

[48]

17.1 Determine the pa rametr ic equa tions of  line throu gh and
. (6)

17.2 Determine if there is a po int of  intersection between line , and line with 
parametric equat ions , and . (14)

17.3 Determine the d istance  from po int to the fla t sur face with equat ion 
. (6)

17.4 What does  this  distance re present in terms of  lines and ? (2)

18.1 Decompos e  into part ial fractions.
(14)

18.2 with zeros , and .  Determine the po lynomial in

with zeros , and .
(14)

18.3 Use mathematica l induct ion to  prove that

 for all natural numbers .
(20)

l A
B

l l
x s y s z

A P
x y z

l l

xx2

xx11

x x x x x
abc

bcacab
cba

x x x n x 1n+x
n

Nn

SECTION D

+

+

++
++

∈
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QUES TION 19

HCF 4 – 5 3 + 7 2 – 5  + 6 3 + 2 +  + 1

HCF 4 – 5 3  + 7 2 –  5  + 6
Z[ ]

 = 4 – 2 3 – 8 2 + 6 –  1 R[ ]
21

[32]

QUES TION 20

5

5
2

X
Y  = 0

22

2

5

55

[20]

TOTAL FOR  SECTION D: [100 ]

19.1 19.1.1 Determine the  of and . (6)

19.1.2 Using the , or o therwise , factorise 
complete ly  in . (8)

19.2 Decompos e  into linear  factors  in , if it is given 
that is a  zero of . (18)

The funct ion  is  continuou s for  all and  the graph inter sects  the  axis and the
axis at the or igin.  The graph has a  hor izontal asymptote at  .

20.1 Show c learly that
(6)

20.2 Determine the co -ordinates of the stationar y point s  of the graph of . (8)

20.3 Sketch  the graph of . (6)

x x x x x x x

x x x x
x

f(x) x x x x x
f (x)

x

x
)x(f

f Rx
y

)x(

)x(
)x('f

y = f (x)

y = f (x)

+−

+
=

∈

+

−−
=
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SECTION E
STATISTICS

QUES TION 21

7
4

11
4

28
11

[14]

QUES TION 22

[14]

QUES TION 23

 = 45 .  (

[22]

Ans wers   must  be given correct to fou r dec imal digits if nece ssary.

The proba bility that the sun w ill sh ine is , in which case  there is  no  chance of rain.  If

it is cloudy, the  probabi lity  that  it will rain is .  If it doe s not rain , the socce r practice  

will d efinitely take place.  If it rains, the  pro babi lity that  the  soccer prac tice will take place 

is .

21.1 Draw a tree diagram to  represent the s ituation . (8)

21.2 Determine the pr obabi lity that the socce r practice will no t take place. (6)

The d igits 2;3;4;4;4;5 are given.

22.1 How many  6-digit numbers can be for med fr om the  given digits? (6)

22.2 Wha t is the pr obabi lity that  a rand om numbe r generated us ing these  digits is larger 
than 400 000? (8)

23.1 Determine how  large a group  should be  in or der that  45 combina tions of  2 can be 

chos en from i t.  That means  )
(6)

23.2 There are  11 white and 9 black ba lls in a blue bag .  A pers on dra ws 9 ba lls, one 
after the other .  Determine  the pro babi lity  tha t 5  of these ba lls will be  white  if 

23.2.1 the balls are replaced af ter  each dra w. (8)

23.2.2 the balls are not replaced after each draw. (8)

nC2 nCr = r!r)!-(n
n!
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QUES TION 24

[14]

QUES TION 25

n
 = 0,0123

[22]

QUES TION 26

p

[14]

TOTAL FOR SECTION E: [100 ]

TOTAL: 400

At a local cinema  it is known that 54 percen t of the viewers  buy popcor n, 67 percent buy  
a soft drink, 23 percent buy swe ets  and a soft  drink, 34 percent  buy  popcorn and a sof t 
drink, 28 percent buy popc orn and sweets and 1 6 percen t buy swee ts , popc orn and  a soft 
drink.  Only 1 percent buy nothi ng.

24.1 Repr esen t the above  situat ion  us ing  a Venn  diagram, filling in all the given 
information . (10)

24.2 Wha t percentag e of viewers will buy sweets on ly? (4)

A sur vey was don e of the traffic pas sing over  a  certain bridge in  a 12-hour  period.   The  
density of vehicles was no rmally dis tribu ted with an a verage of  123 vehicles  per minute  
and standar d devia tion  of 7 vehicles per  minu te.

25.1 Calculate  the pro babi lity  that , in any minute , between 110 and 1 20 veh icles  pass 
over  the  br idge. (12)

25.2 “Rush  hour” is  def ined as the period(s ) dur ing which more  than vehicles pas s 
over  the  br idge per m inute.  Find if . (10)

Police record s show t hat a large percentage of teena ge drivers involved in car acciden ts had 
been unde r the inf luence of alcoh ol.  Fifty  teenage  dr ivers who ha ve had acc idents are 
rando mly chos en and 44 ar e foun d to have  been dr inking.

26.1 Determine a point est imate, , for the pr opor tion of  teenage drivers who have had  
accidents and have be en dr inking. (4)

26.2 Determine a 96% con fidenc e interval for the propor tion of  teen age dr ivers who 
have  had acc iden ts an d have been drinking. (10)

n P(X > n)
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Normal Distribution/ 

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

2.0

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

3.0

ADDISIONELE WISKUNDE HG

b.o.

Normaalverdeling

( ) −
=≤ ∫

∞− dx

x x
exX

22p

1
P

2

0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359

0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753

0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141

0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517

0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879

0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549

0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852

0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133

0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621

0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830

0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015

0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177

0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319

0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441

0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545

0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633

0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706

0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767

0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817

0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857

0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890

0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916

0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936

0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952

0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964

0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974

0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981

0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990
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FORMULA SHEET/ 

Differential and Integral Calculus

1

Finance/ 

F=P(1+i) n F=P(1-i) n

F=P(1+in) F=P(1-in)

11
   

11

Analytical Geometry/ 

Algebra

Statistics / 

950
1

961
1

961

ADDISIONELE WISKUNDE HG

b.o.

FORMULEBLAD

Differensiaal- en Integraalrekene

s = r A=½r2

sin2x= ½(1-cos2x)  cos2x= ½(1+cos2x)

sinA.cosB= ½(sin(A+B)+sin(A-B))

sinA.sinB= ½(cos(A-B) – cos(A+B))

cosA.cosB= ½(cos(A-B)+cos(A+B))

Finansies

Analitiese Meetkunde

Statistiek

P(A B) = P(A) + P( B) - P(A B)

θ θ

+
=∑

=

++
=∑

=

−=+

∫= π

∑
=

∞→
∆=

−

−

+

−

−+−
=

−+
=

=+ =+

=− =−

−=+ βα −=++ γβα

= =++ αγβγαβ

−=γβα

∪ ∩

−
=

−
=

−−







==


















−

−









==

σ
µ−

=

=+<<−
σ

µ
σ

=
−

+<<
−

− 







π

2

)1n(n
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