
FUNCTIONAL MATHEMATICS  SG
(Second Paper) 303-2/2 K

P.T.O.

2

OCTOBER / NOVEMBER 2005
OKTOBER / NOVEMBER 2005

GAUTENG DEPA RTM ENT OF EDUCATION

SENIO R CERTIFI CATE EXAMINA TION

FUN CTIONAL  MA THEMA TICS  SG
(Second  Pape r: Geometry)

TIM E: 3 hours

MARKS: 150

INST RUCTIONS:

and

CO-ORDIN ATE GEOMET RY
COMPULS ORY

QUES TION 1

A (2;2)

B

•
•
•

•
•
•

Sections A  and B are COMPULSORY.
Answer  any TWO of  the  following Sect ions : C, D, E or F.
Non-programmable c alculators  may  be used.   If the  que stion  does not specify , then 
the f inal answer  must be  roun ded of f to TWO  dec imal digits.
All appr opria te calculation s mus t be shown.
No answe rs may be  deter mined  by co nstruc tion and meas uremen t.
A formula she et  graph pap er have been pr ovided.

SECTION A
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The equation of  the stra ight line B is  + 2 = 2 .  The centre of  the  circle is (0;0) .

1.1 Rewr ite the equa tion of  AB in the form . (1)

1.2 Write down the co-ordinates of B, the intercept  of AB. (1)

1.3 Determine the length  of AB (leave the answer  in sur d form). (4)

1.4 Determine the m idpo int of AB. (4)

1.5 Determine the equ ation of  the c ircle. (5)

The po ints P(-1; 5)  and Q(5; -7) are on the s tra ight line PQ.

2.1 Determine the equ ation of  PQ in the  form  = (6)

2.2 Write down the gradient of PQ. (1)

2.3 Determine the equ ation of  the stra ight line parallel to PQ and intercept ing the
axis at -3. (3)

2.4 Determine the equ ation of  the stra ight line perpendicu lar to P Q and 
intercept ing the axis at -1. (4)
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y = mx + c

y
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y

y

[15]

QUESTION 2

[14]

P(-1;5)

Q(5; - 7)

y

x
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QUES TION 3

[9]

TOTAL FOR SECTION A: [38]

TRIGONOME TRY
COMPULS ORY

QUES TION 4

[18]

A B
38,2°

120°

3 m

5 m

5 m

D C

3.1 Calculate the co -ordinates of the point(s) of  intersection  of  the  circle
522 and the straight  line  = 5 – 2 . (8)

3.2 Is  = 5 – 2 a tangent  to the circle?  Give a reason for  your ans wer. (1)

4.1 Complet e  for any  ?PQR :

4.1.1
.......
sin.......

.......
sin

(3)

4.1.2 Qcos.....222 (1)

4.1.3 The area  of ?PQ R = ½ ........ s in P (1)

4.2

The figure ABCD is  a  quadrilatera l with DC = 5 m, BC = 3 m, AD = 5 m, 
2,38DB̂A and 120DĈB .

4.2.1 Calculate the length of  BD. (5)

4.2.2 Calculate the s ize of Â if BD = 7 m, rounded off to the nea rest 
degree. (5)

4.2.3 Calculate the area  of ? BCD, rounde d off to 1 decimal digit. (3)

=+
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SECTION B



FUNCTIONAL MATHEMATICS  SG
(Second Paper) 303-2/2 K

P.T.O.

5

QUES TION 5

[9]

QUES TION 6

D

7,1 cm

47° 71°
E F

Q

P

S R

47 m

17 m
32°

In the f igure, cm1,7DFnda71EF̂D,47FÊD .

Calculate the following, rounded of f to two decimal digits:

5.1 The length of  DE (4)

5.2 The size of D̂ (2)

5.3 The area of ?D EF, if DE = 9,18 cm (3)

In the f igure, PS and  QR are perpen dicular to SR.  
Fur thermor e m47QRandm17PS  ,32RŜQ .

6.1 Show that SQ = 88,69 m. (4)

6.2 Calculate the s ize of .QŜP (2)

=°=°=

==°=
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6.3 Calculate the length of  PQ, rounded  off to two decimal digits. (5)

Use the  following Tax tab le to ans wer the quest ions.

R         0 -   5 000 17% of  each R1
R  5 000 - 10 000 R     850  +  19% of the  amount over R  5 000
R10 000 - 15 000 R  1 800  +  21% of the  amount over R10 000
R15 000 - 20 000 R  2 850  +  24% of the  amount over R15 000
R20 000 - 30 000 R  4 050  +  28% of the  amount over R20 000
R30 000 - 40 000 R  6 850  +  36% of the  amount over R30 000
R40 000 - 50 000 R10  450  +  38% of the  amount over R40 000

Mrs Y is app ointed in Janua ry 2004 at a monthly salary of R3 200,00.  At the end of 
2004 she receives an  increase  in salary of 18%.

7.1 Determ ine her  tota l tax amount payab le at the end of  2004. (4)

7.2 Determ ine her  tota l tax amount payab le at the  end of  2005. (4)

An amount of R28 450,00 is invested at 8,5% s imple interest.

8.1 Complet e  the fo llowing  tab le:

2 418 (4)

8.2 Represent the data  in Ques tion 8.1 graphica lly . (3)

[11]

TOTAL FO R SECTION B: [38]

CONSUM ER MA THEMA TICS
OPTIONAL

QUES TION 7

[8]

QUES TION 8

Year 1 2 3 4 5
Interest

SECTION C
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8.3 Use you r graph in Ques tion 8.2 to  determ ine the  following and show on your  
graph wher e the answer  is read off.

8.3.1 Determine  the interest  after  33 months.  ( Use A). (2)

8.3.2 How long will it take  to rec eive R10 800,00 interest?  (Use B.) (2)

8.4 Calculate the total amount of money ava ilable after  10 years, use  the fo rmu la

100 (3)

8.5 If the same amount was  invested at 8,5% compou nded interest, calculate the  
total amount available  after 10 years. (3)

R56 000,00 was invested at a compound ed interest  rate of 12,8%.  The rate is  
compounded quarterly.

9.1 Show that the  following formu la may  be used in   years.

4]032,1[00056A (5)

9.2 Complet e  the fo llowing  tab le:

63519 (4)

9.3 Repr esent the data  in Ques tion 9.2 graphica lly. (3)

krt
I

n

=

=

[17]

QUES TION 9

n

Time 1 2 3 4 5
A

[12]

TOTAL FOR SECTION C: [37]



FUNCTIONAL MATHEMATICS  SG
(Second Paper) 303-2/2 K

P.T.O.

8

SECTION D

CIRCULA R MEAS UREM ENT
OPTIONAL

QUESTION  10

[10]

QUESTION  11

s =  r?

A = ½r2 ?
[9]

0

?

63°

C D

10.1 1 rad = .......° (2)

10.2 Conve rt:

10.2.1 0,87 rad to de grees. (2)

10.2.2 23,7° to radians. (2)

10.2.3 4  rad to degrees, without us ing a ca lculator . (2)

10.2.4 135° to radians, without using a  calculator. (2)

O is the centre  of the c ircle with a diameter of 18 cm and an ang le at the c entre  of 63°.

11.1 Conve rt 63° to radians. (2)

11.2 Determ ine the radius. (1)

11.3 Use the  formu la and deter mine  the  length of  the  arc. (3)

11.4 Use the  formu la and deter mine  the area  of the sector (p art of the  
circle) .

(3)

π
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QUESTION  12

f2

rv
[6]

QUESTION  13

S = r?

A = ½r2(? – sin?)

[12]

TOTAL FOR SECTION D: [37]

F

A

E

C

D

B

A

?

12.1 A whe el rotates at 4 revolut ions per  minute .

Use the  formu la and determine the an gular velocity. (2)

12.2 If the radius of the wheel is 60 cm and the  angu lar velocity is 25,1 rad/se c, use 
the for mu la and determine the circumfer ence velocity in  m/s. (4)

The figure repres ents a  solid cy linder  with a radius of 45 cm and a he ight of  80 cm.  
The arc length is 22 cm.

13.1 Use the  formu la and ca lculate the angle in degrees . (4)

13.2 If ?  = 28°, use  the fo rmu la and calculate the ar ea of 
segment BC D. (5)

13.3 Calculate the volume of the section  of the solid cylinder  with bas e BCD. (3)

πϖ =

ϖ=
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SECTION E

RATIO, PR OPORTION AND  SIM ILARI TY
OPTIONAL

QUESTION  14

P

A B

Q R

M

O

40

90

K  + 10 N 30 L

14.1

14.1.1 Complete  the following theorem:

A line paralle l to a side of a  triangle, divides the other two  sides in 
the sa me ________. (1)

14.1.2 Write down one prop ort ionality  that  app lies to the above  diagram.

.....

.....
.....
.....

(2)

14.2

In ?K LM, KM = 90 cm, KN = a + 10, NL = 30 cm, KO = 40 cm and NO ¦  LM.

=

a
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Calculate

14.2.1 the length of  OM. (1)

14.2.2 the va lue of  a. (4)

In the ske tch, BA ¦ EF ¦  CD.  Comple te the  following by mea ns of  the  sketch .

15.1 In ?AC D: 
.....
.....

EC
AE

(2)

15.2

In ? BDA: 
.....
.....

ED
BE

(2)

15.3 Wh at can be der ived from  Quest ion 15.1 and 15.2?

ED
.....

.....
AE

(2)

15.4 If EC =  4 cm, BE = 18 cm and ED = 6, calculate the length  of AE. (4)

15.5 Calculate: 
DF
AF

(2)

15.6 If AD = 32 cm, calculate the length  of AF. (3)

[8]

QUESTION  15

[15]

B A

E F

C D

=

=

=
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QUESTION  16

angles

A

B C

L

M K

L

Q 2
1

2
1

50°

50°

N M

P

16.1 In the f igures be low, ? ABC     ?  KLM.

Complet e: 16.1.1 .....Â

16.1.2 .....B̂

16.1.3 .....= M̂ (3)

16.1.4
MK
.....

....
BC

KL
AB

(2)

16.2

NML is a  right-angled triangle with .50P̂N̂  LN.    PQ 1

16.2.1 Name , with reasons, 3 pairs of  which are equa l in ? LQP and
?L MN.

(3)

16.2.2 If ? LQP      ? LMN, comp lete the  following propo rtiona lity :

.....
MN

LN
.....

LM
LQ

(2)

¦ ¦

¦ ¦

^

^

^

=

=

==

°==⊥

==
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16.2.3 If LQ = 2 cm, NQ = 8 cm and PL = 4 cm, calculate the length of
MP.  (Le t MP = ) (4)

The temper ature in Johann esburg at 12:00 du ring the  second  week of Janu ary 20 05 was 
as follows :

Monda y 33
Tuesda y 30

Wednesday 31
Thursday 32

Friday 30
Saturday 27
Sun day 23

17.1 Wh ich day of the week was the  ho ttest? (1)

17.2 Wh ich day of the week was the  co ldest? (1)

17.3 Was there an increase or a decrease in tempera ture dur ing the week?
(1)

17.4 Wh ich days had the same  tempera tures at 12:00? (1)

17.5 Calculate the ar ithmet ic mean  for the week, rounde d off to 1 decimal digit. (3)

17.6 Determ ine the range  of the temper ature cha nge. (3)

x
[14]

TOTAL FO R SECTION E: [37]

STATISTI CS
OPTIONAL

QUESTION  17

DAY TEMPERA TURE I N °C

SECTION F
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17.7 Determ ine the standar d deviation of  the temperatures, usin g the following 
formula :

Round off your  answer  to 1 dec imal digit. (6)

Surveys  done in Sou th Afr ica have sho wn many  Sou th Afr icans ar e rated  as be ing  very 
poor .  The surveys revealed a  h igh  incidenc e of  pove rty.

18.1 The sta tistics sh ow tha t ±57% of  all c itizens in the cou ntry are  rated as  being poor .  
If the total number  of the popula tion is 42 000 000, calculate how many peo ple are 
rated as be ing poor . (2)

18.2 The hor izonta l bar char t represents the inc idence of  poverty  per  province .

Eastern Cape
Free State

Gauteng
KwaZulu-Nata l

Mpuma langa
Nor th-West

Nor thern Cape
Limpopo

Western Cape
        0        10        20        30        40       50       60         70

18.2.1 Which prov ince has the h ighest percenta ge of  people  rated  as be ing  
poor and  approx imate ly which percentage? (2)

18.2.2 Which per centage  of peop le rated as  be ing  poor live in your
province ? (1)

1n

xnx
S

22

[16]

QUESTION  18

% Individu als living  in poverty

Perce ntages

−

−
= ∑
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18.2.3 Rearrange  the pr ovinces  from  the province  with the lowes t pove rty 
percentage to the  province with the h ighes t poverty  percentage  and 
determine wh ich province represents the median. (3)

18.3 The hor izonta l bar char t be low represents the population per  province .

Easter n Cape
Free State

Gauteng
KwaZulu-Natal

Mpu malanga
North -Wes t

Norther n Cape
Limpopo

Western Cape
          0               2               4                6                8

Use the  information prov ided by this bar  chart toge ther with the ba r char t in 
Ques tion 18.2 and ca lculate the  numbe r of peo ple rated as  being poor  in the 
Norther n Cape. (4)

The age (in  years) of 40 peop le:

20 17 53 65 16 18 33 69 50 45

66 25 43 48 45 53 26 38 19 41

52 60 40 38 48 53 48 27 35 38

50 69 27 29 35 41 36 39 42 53

19.1 Complet e  the fo llowing  tab le in your  answer  book.

(4)

Total popu lation:  40 ,5m

Millions  

[12]

QUESTION  19

INTE RVAL SCORE FREQUEN CY CUMUL ATIVE
FREQUEN CY

10 – 19
20 – 29
30 – 39
40 – 49
50 – 59
60 - 69
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19.2 Use the  graph paper  suppl ied and dr aw a cumulative frequenc y curv e. (3)

19.3 Use the  letters  A and B and ind icate  on  the graph where the f irst quar tile and 
median  is read  off. (2)

[9]

TOTAL FOR SE CTION F: [37]

TOTAL: 150
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•
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Use this  graph paper  for Ques tion 8.2 .
Gebruik  hierdie grafiekpa pier vir Vraag  8. 2 .
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•
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Use this  graph paper  for Ques tion 19.2.
Gebruik  hierdie grafiekpa pier vir Vraag  19 . 2.
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STATI STIEK

dAB = 2
AB

2
AB )y(y)x(x

M(x:y) = 
2

yy
;

2

xx BABA

mAB = 
12

12

xx
yy

y = mx + c

y – y1 = m(x - x1)

12

12

1

1

xx
yy

xx
yy

1
b
y

a
x

x2 + y2 = r2

For any ? ABC: / 

sinC
c

sinB
b

sinA
a

a2 = b2 + c2 - 2bc.cosA

Area  / ?AB C = ½a.b.sinC

S = r ?

A = ½r2?

A = ½rs

V = r?

? = 2pf

A = ½r2 (? – sin ?)

I = 
100

A = P
100

1

S = 

C = 
22

S = 

2
2 )(

−+−








 ++

−
−

−
−

=
−
−

=+

==








 +

−

−Σ

µ−Σ

−Σ

Vir enige ? ABC:

Oppervlakte 

krt

n
r

N

Nx

N
N

fx
fx

1n

xnx 22
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