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PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY

1. This question paper consists of 9 pages and 8 questions, including the formula and diagram sheet. Please check that your paper is complete.

2. Read the questions carefully.

3. Answer all the questions.

4. Number your answers exactly as the questions are numbered.

5. You may use an approved non-programmable and non-graphical calculator, unless a specific question prohibits the use of a calculator.

6. Round your answer to two decimal digits where necessary.

7. All the necessary working details must be clearly shown.

8. It is in your own interest to write legibly and to present your work neatly.

9.  A diagram sheet is supplied for Questions 3, 6, 7.2 and 8.3 and must be detached from the
     main paper and handed in with your answer book.
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Question 1
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1.1
Calculate the length of AC in simplest surd form.





(2)

1.2
Calculate the equation of AC.







            (3)

1.3
If the equation of DB is 
[image: image42.wmf]8

2

-

=

x

y

, show that AC is the perpendicular bisector of DB.
(8)
1.4
Determine the area of the kite ABCD.






(4)

1.5
Calculate the inclination of AB.







(2)

1.6
Hence or otherwise, calculate the size of 
[image: image43.wmf]D
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ˆ

, correct to the nearest degree.

(4)
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Question 2

2.1
Calculate the equation of the circle with centre 
[image: image44.wmf])

3

;

2

(
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M

which passes through the 
            point  
[image: image45.wmf])

1

;
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P

.                                                                                                                   (5)
2.2
Show that if Q is the point 
[image: image46.wmf])

7

;

0

(

-

, the perpendicular bisector of PQ passes through

 the centre of the circle. 







           (6)

2.3
Does the point 
[image: image47.wmf])
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R

lie on the circle, inside the circle or outside the circle? Justify 

your answer.









           (3)

2.4
Calculate the images of 
[image: image48.wmf]M

¢

 of M  and 
[image: image49.wmf]P

¢

of P when the circle is enlarged, through 

the origin, by a factor of 1,5.






                       (2)

2.5
Determine the ratio of the area of the original circle, centre M, passing through P,  to 

the area of the circle centre 
[image: image50.wmf]M

¢

, passing through 
[image: image51.wmf]P
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.



           (4)
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Question 3

In the given sketch, 
[image: image52.wmf]OAB

D

 has been transformed by reflection and/or rotation about the

origin, to create 
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OEF
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D
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,

 and 
[image: image54.wmf]OIJ

D

. 
3.1    In each of the following , the co-ordinates of one vertex of the transformed triangle are given. 
         Write down the co-ordinates of the other vertex that is not the origin and describe the
         transformation(s) (of the original 
[image: image55.wmf]OAB

D

) in words.

3.1.1  C  is the point 
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                             (4)

3.1.2  I  is the point 
[image: image57.wmf](
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                                                     (4)(8)

3.2
3.2.1  By showing the necessary calculations, determine the type of transformation (of the

          original 
[image: image58.wmf]OAB

D

) that will create the point E, with coordinates 
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.
           Also describe the transformation in words.                                                                     (8)

3.2.2   Hence, determine what type of transformation will create the point G
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Question 4

4.1
Simplify, without the use of a calculator: 
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          (7)

4.2
Given that 
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, calculate, 


without the use of a calculator, the value of  :


4.2.1
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                 (3)

            4.2.2
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     (5)


4.2.3

[image: image68.wmf]2

cos

b

 (in surd form).







     (4)(12) 
4.3
Determine the general solution of the equation: 
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correct to 2 decimal places where necessary.





(8)

4.4        The following identity is given  :  
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4.4.1     Write down the smallest positive value of  
[image: image71.wmf]A

  for which this identity is undefined.         (1)                                                                                    
4.4.2    Prove this identity for all other values of  
[image: image72.wmf]A

.
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Question 5

The diagram below represents the course of a swimming race in a bay on the coast.

· P is the starting and finishing point;

· A is a buoy, 300 metres from P on a bearing of 
[image: image73.wmf]0

120


· B is a buoy, 500 metres from P on a bearing of 
[image: image74.wmf]0

240

.

[image: image75.emf]�

North

�

B

�

A

�

P

�

500 metres

�

300 metres

�

240

�

120


Calculate the distance competitors must swim (from P to A, then to B and then back to P).        [6]

Question 6

In the sketch below, B, C and D are three points in the same horizontal plane. AB is a
vertical pole, [image: image97.emf]�
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p metres high. The angle of elevation of A from C is 
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 metres.








6.1
Express 
[image: image80.wmf]B
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 in terms of   
[image: image81.wmf]q

.






         (1)
6.2
Express BC in therms of  
[image: image82.wmf]p

 and a trigonometric ratio of  
[image: image83.wmf]q

.

                     (2)

6.3
Hence or otherwise, show that 
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Question 7

7.1
Solve the equation 
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7.2
Using the diagram sheet, sketch graphs of 
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            on the same system of  axes for 
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. Show the co-ordinates of all points 
            intersection with the axes, all turning points and all points at which 
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Question 8

The masses, correct to the nearest 
[image: image91.wmf]kg

, of ten girls and fifteen boys in a Grade 2 class are as follows:

Girls: 19, 20, 23, 17, 30, 21, 20, 20, 21 and 22.  

Boys: 26, 25, 25, 22, 28, 25, 27, 20,27,25,23, 32, 23, 21 and 20.

8.1
Determine the Five-number summary for the mass of the girls and draw a 
            box-and-whisker plot to illustrate distribution of the mass of the girls.                              (7)

8.2       Calculate the standard deviation of the masses of the girls.



         (4)

8.3
The ogive given below may be useful in answering the following questions:  
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8.3.1
What is the modal mass of the boys ?





     (2)
8.3.2
Write down the inter-quartile range of the masses of the boys


     (4)

8.3.3
Determine the approximate value of m, judged from the given sample, if ninety 
             percent of grade 2 boys have a mass of less than 
[image: image92.wmf]kg

m

, also showing the reading
             on the ogive.     
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DIAGRAM SHEET

QUESTION 3
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QUESTION 6

QUESTION 7.2


QUESTION 8.3

GRADE 12 MATHEMATICS : SEPTEMBER 2011 PAPER 2 

ADDENDA / ERRATA SHEET  

(QUESTION  2.1)

2.1
Calculate the equation of the circle with centre 
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which passes through the 

            point  
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.                                                                                                                     (5)
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