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GAUTENG DEPARTMENT OF EDUCATION

SENIOR CERTIFICATE EXAMINATION

FUNCTIONAL MATHEMATICS  SG

(Second Paper : Geometry)

TIME : 3 hours

MARKS : 150



INSTRUCTIONS:

· Sections A and B are COMPULSORY.

· Answer any TWO of the following sections:  C, D, E or F.

· Non-programmable calculators may be used.  If the question does not specify, then the final answer must be rounded off to two decimal places.

· All appropriate calculations must be shown.

· Diagram sheets are provided.  No answers may be written in them, but you may use the diagrams to determine your answer.  The diagram sheets must be handed in, with your examination number written on each.  It is thus not necessary to redraw any sketches, unless specified.

· No answers may be determined by construction and measurement.

· A formula sheet and graph papers had been provided on pages 14 and 15.




SECTION A

CO-ORDINATE GEOMETRY

COMPULSORY

QUESTION 1


1.1 A(1 ; 3), B(-2 ; -1) and C(4 ; -2) are points on a Cartesian plane.

Calculate:

1.1.1 the midpoint of BC.

1.1.2 the equation of line AC.
(3)

(4)

1.2
Calculate the x-intercept of  2y – 3x = 1.
(1)

1.3
Calculate the y-intercept of  2y – 3x = 1.
(1)

[9]

QUESTION 2


The distance between S(n ; 1) and D(6 ; 1) is 2 units.  Calculate the value(s) of n.
[6]

QUESTION 3


Calculate whether the points, D(-2 ; 1), E(1 ; 4) and G(2 ; 5) lie on the same straight line (are collinear).
[5]

QUESTION 4


Determine the equation of the straight line through (-2 ; - 1) and perpendicular to

3y + 2x = 6.
[6]

QUESTION 5


5.1 Calculate the equation of the circle, with centre origin, which passes through the point (1 ; -2).

5.2 Calculate the co-ordinates of the point(s) of intersection of the circle


x2 + y2 = 32 and the straight line y + x = 8.


(4)

(8)

[12]

TOTAL FOR SECTION A:
[38]

SECTION B

TRIGONOMETRY

COMPULSORY


QUESTION 6
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6.1





Complete:

6.1.1 
[image: image1.wmf]a

A

ˆ

Sin 

 = 
[image: image2.wmf]....

B

ˆ

sin 



6.1.2
a2 = b2 + c2 - 
(1)

(2)

6.2
A surveyor works from the baseline AB, of which the length and direction is 
known.  He wants to establish the distance between two points P and Q and the 
angle that PQ makes with AB.  He merely uses his theodolite to measure 
the angle as 
shown in the figure and can then solve his problem.
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Calculate:

6.2.1 The size of 
[image: image3.wmf]1

P

ˆ


6.2.2 The length of PA, rounded off to two decimal places

6.2.3 The size of 
[image: image4.wmf]3

Q

ˆ


6.2.4 The length of AQ, rounded off to two decimal places

6.2.5 The length of PQ, rounded off to two decimal places.  Take AP as 67m and AQ as 129m.

6.2.6 The size of 
[image: image5.wmf]2

Q

ˆ

, rounded off to two decimal places.  Take PQ as 111m.

6.2.7 The size of 
[image: image6.wmf]1

Q

ˆ

.


(2)

(4)

(2)

(4)

(5)

(3)

(2)

[25]

QUESTION 7


[image: image50.png]


7.1





Complete:


The area of ∆ABC = ½ (       ) (       ) sin 
[image: image7.wmf]B

ˆ

.
(1)
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[image: image52.png]-





7.2 [image: image53.png]O
7



Calculate the area of ∆PQR.


(4)

7.3 [image: image54.png]


In the figure, A
[image: image8.wmf]B

ˆ

C = 60°, A
[image: image9.wmf]B

ˆ

P = 40°, B
[image: image10.wmf]P

ˆ

A = 120° and AB = 7,61 units.





7.3.1
Calculate AP.

7.3.2 By using AP = 5,7 units, calculate the length of AS.


(4)

(4)

[13]

TOTAL FOR SECTION B:
[38]

Answer any TWO of the following Sections:  C, D, E or F.


SECTION C

CONSUMER MATHEMATICS

OPTIONAL


QUESTION 8


8.1 Calculate the simple interest on R960 invested for 12 years at 9% per annum.

8.2


8.2.1
Calculate the VAT (14%) on the amounts in the table below.  Redraw 


and complete the table in your answer book.
(4)

AMOUNT (R)
200
400
600
800
1000
(5)

VAT







8.2.2 Now using the information in Question 8.2.1, sketch the graph of AMOUNT against VAT on the graph paper provided.

8.2.3 Use your graph to read off the following:

(a) 
The VAT on R850

(b) 
The amount if the VAT is R133


(5)

(1)

(2)

[17]

QUESTION 9


Mr Ndlovu invests R5 000 for n years at 13,5% per annum compounded half-yearly.


9.1 Show that the investment can be calculated by the formula

A = R5 000(1,0675)2n.
(4)

9.2 Calculate Mr Ndlovu’s interest after

9.2.1
2 years.

9.2.2 5 years.

9.2.3 8 years.


(2)

(2)

(2)

[10]

QUESTION 10

TAX RATES FOR THE …. YEAR OF ASSESSMENT


MARRIED PERSONS


TAXABLE INCOME

RATES OF TAX

R

R

R

R

R

R

R

R

R

R
0  –  5 000

5 000 – 10 000

10 000 – 15 000

15 000 – 20 000

20 000 – 30 000

30 000 – 40 000

40 000 – 50 000

50 000 – 60 000

60 000 – 80 000

                    80 000 +

17% of each R1

R     850 + 18% of the amount over R  5 000

R  1 750 + 19% of the amount over R10 000

R  2 700 + 20% of the amount over R15 000

R  3 700 + 21% of the amount over R20 000

R  5 800 + 28% of the amount over R30 000

R  8 600 + 36% of the amount over R40 000

R12 200 + 41% of the amount over R50 000

R16 300 + 42% of the amount over R60 000

R24 700 + 43% of the amount over R80 000

A married man with two dependant children has a taxable income of R40 300.

Calculate:

10.1 The normal tax (from the given table for tax rates).

10.2 The total rebates.  (Primary rebate for a married man is R2 225 and R100 can be deducted for each child.)

10.3 The tax payable.

10.4 His final tax payable if his IRP 5 form shows that R6 000 was deducted for tax.


(3)

(3)

(2)

(2)

[10]

TOTAL FOR SECTION C:
[37]

SECTION D

CIRCULAR MEASUREMENT

OPTIONAL


QUESTION 11
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11.1 Complete:  If r = s, then θ =  …  radians.

11.2 Express 
[image: image11.wmf]4

5

p

 radians in degrees.

11.3 Convert 30° to radians and give your answer in terms of 
[image: image12.wmf]p

.

11.4 Express 240° in terms of radians.  (Give your answer rounded off to 2 decimal places.)

11.5 Convert 3,12 radians to degrees.


(1)

(2)

(2)

(3)

(2)

[10]

QUESTION 12
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Calculate the cost to make an iron sheet as shown in the sketch (the shaded 
area) if the cost of the material is R1,50 per cm2.
[7]

QUESTION 13


The sketch below shows a circle with centre O.  AOB is a diameter and OC a radius.

AB = 28 cm and AÔC = 135°.


[image: image59.png]19m 17m







13.1 Calculate the magnitude of BÔC in degrees and then in radians.

13.2 Calculate the length of the shorter arc, BC.

13.3 Calculate the area of the smaller sector BOC.

13.4 Calculate the area of the circle.


(4)

(3)

(3)

(2)

[12]

QUESTION 14


A fan makes 150 revolutions in 5 seconds.  The radius of the circular motion is 40 cm.

14.1 Calculate the number of revolutions in 1 second.

14.2 Calculate the angular velocity of the roof fan in rad/sec.

14.3 Calculate the circumference velocity of the roof fan in m/s.


(2)

(3)

(3)

[8]

TOTAL FOR SECTION D:
[37]

SECTION E

RATIO, PROPORTION AND SIMILARITY

OPTIONAL

QUESTION 15


15.1
In ΔABC, 
[image: image13.wmf]EC

AE

DB

AD

=




[image: image60.png]






Complete:   DE …. BC.

15.2
In ΔABC, FG // BC, and in ΔADE, HK // DE and 
[image: image14.wmf]AH

AD

AG

AC

=

.
(1)

[image: image61.png]






15.2.1 Complete:  GH … CD

15.2.2 Complete:  
[image: image15.wmf]_____

AG

FB

AF

=


15.2.3 Complete:  
[image: image16.wmf]_____

AH

KE

AK

=


15.2.4 Hence, complete:  
[image: image17.wmf]KE

FB

AF

_____

=


15.2.5 What is the relationship between FK and EB?  Give a reason.

15.2.6 If 
[image: image18.wmf]1

2

=

FB

AF

, and KE = 3 units, calculate the length of AK.
(1)

(1)

(1)

(1)

(2)

(4)

15.3
In ΔABC, DE // BC, AE = 14 units, EC = 6 units, AD = x + 4 units and


BD = x units


[image: image62.png]@)








15.3.1 Calculate the value of x.

15.3.2 Hence calculate the value of AD.


(5)

(1)

[17]

QUESTION 16



16.1
In the figures below, B = M and A = L.







Complete:

16.1.1 ΔABC … ΔLMK.

16.1.2 
[image: image19.wmf]MK

AC

LM

AB

_____

_____

=

=


(1)

(2)

16.2
In the figure below, D2 = ABC, AD = 5 units and DC = 4 units.






16.2.1 Give reasons why ΔCBA /// ΔCDB.

16.2.2 Calculate the length of BC.


(3)

(3)

[9]

QUESTION 17



17.1
In the figure below, G1 = C ; AG = 8 units;  BG = 12 units;  AH = 10 units.






17.1.1 Why is ΔABC /// ΔAHG?

17.1.2 Calculate with reasons:

(a) the length of AC.

(b) the length of HC.
(2)

(3)

(2)

17.2
BA // ED, AB = 8 units, AC = 4 units and DE = 10 units.






17.2.1 ΔABC /// ΔEDC.  Why?

17.2.2 Calculate the length of CE.


(1)

(3)

[11]

TOTAL FOR SECTION E:
[37]

SECTION F

STATISTICS

OPTIONAL

QUESTION 18


According to a survey done in 1999, in Africa alone, 3 million people have already died of AIDS.  The graph below suggests that more people will die of AIDS in the next five years.






18.1 Use the graph to answer the following questions:

Indicate how many people will have died by the end of the year

18.1.1
2 000.

18.1.2 2 001.

18.1.3 2 002.

18.1.4 2 003.

18.1.5 2 004.
(1)

(1)

(1)

(1)

(1)

18.2
Use your answers in Question 18.1 to calculate the following:

18.2.1 The median

18.2.2 The arithmetic mean

18.2.3 The range

18.2.4 The standard deviation.  (Give your answer rounded off to two decimal places.)


(2)

(4)

(2)

(6)

[19]

QUESTION 19


The following table shows the votes received by 60 learners in a prefect election.


CLASS INTERVAL
FREQUENCY
CUMULATIVE FREQUENCY
CUMULATIVE PERCENTAGE


75 – 84

65 – 74

55 – 64

45 – 54

35 – 44

25 – 34

15 – 24

5 – 14
  1

  3

  5

19

20

  9

  2

  1




TOTAL





19.1 Redraw the table in your answer book and complete it.

19.2 Draw a cumulative percentage curve and determine

19.2.1
the first quartile.

19.2.2 the median.

19.2.3 the third quartile.


(8)

(10)

[18]

TOTAL FOR SECTION F:

TOTAL:
[37]

150

INFORMATION SHEET / INLIGTINGSBLAD


1.
CO-ORDINATE GEOMETRY
2.     TRIGONOMETRY


KOÖRDINAATMEETKUNDE
        TRIGOMETRIE


M(xy) = 
[image: image20.wmf]÷

ø

ö

ç

è

æ

+

+

2

y

y

 

2

;

x

x

B

A

B

A



         For any Δ ABC: / Vir enige Δ ABC:


dAB = 
[image: image21.wmf]2

2

)

(

)

(

A

B

A

B

y

y

x

x

-

+

-


         
[image: image22.wmf]C

c

B

b

A

a

sin

sin

sin

=

=



mAB = 
[image: image23.wmf]1

2

1

2

x

x

y

y

-

-




         a2 = b2 + c2 – 2bc.cosA


y = mx + c


         Area / Oppervlakte Δ ABC = ½a.b.sinC


y – y1 = m(x – x1)






3.      CIRCULAR MEASUREMENT/BOOGMAAT
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         A = ½rs






         v = rω


x2 + y2 = r2


             ω = 2πf






        A = ½r2 (θ - sin θ)

4. CONSUMER MATHEMATICS
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5. STATISTICS

STATISTIEK
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Graph paper for Question 19 / Grafiekpapier vir Vraag 19

INSTRUCTION / INSTRUKSIE
· Complete this graph paper for Question 19, and place at the back of your Answer Book.

· Voltooi hierdie grafiekpapier vir Vraag 19 en plaas dit agter in u Antwoordboek
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QUESTION 16 / VRAAG 16
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8�
0�
0�
�
�
�
�
�
�
�
�
�
�
�
�
�
























�





Number of


people


(Million)





Years





�





�





�





�





�





�





�





�





�





�





�





�





�





100m





�





�





�





8�
0�
0�
�
�
�
�
�
�
�
�
�
�
�
�
�












Number of


people


(Million) /


Aantal mense (Miljoen)





Years / Jaar





CANDIDATE’S NUMBER / KANDIDAAT SE NOMMER





CANDIDATE’S NUMBER / KANDIDAAT SE NOMMER





60°





^





^





^





^





^





^





^





^





1        2





16 cm








P.T.O.


_1019886016.unknown

_1021208533.unknown

_1023796475.unknown

_1023796607.unknown

_1021208633.unknown

_1021208795.unknown

_1021208835.unknown

_1021208578.unknown

_1019887723.unknown

_1019888742.unknown

_1021208447.unknown

_1021208491.unknown

_1021208421.unknown

_1019888460.unknown

_1019888556.unknown

_1019888657.unknown

_1019888416.unknown

_1019887354.unknown

_1019887529.unknown

_1019887603.unknown

_1019887445.unknown

_1019887268.unknown

_1019286425.unknown

_1019885916.unknown

_1019885939.unknown

_1019885899.unknown

_1019286821.unknown

_1019285563.unknown

_1019286278.unknown

_1019285466.unknown

