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INSTRUCTIONS

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	This paper consists of  8  pages with  10  questions.

A formula sheet is included on page 8 in the question paper. Detach it and use it 

to answer the questions in this question paper.

Answer ALL questions.

All the necessary working details must be shown.

Clearly number all the answers correctly.

The diagrams are not drawn to scale.

A diagram sheet is included.  Detach it and place it in the ANSWER BOOK.

Non-programmable calculators may be used, unless the question states otherwise.

The number of decimal digits to which answers must be rounded off will be stated in the question where necessary.


	
	


ANALYTICAL GEOMETRY

NOTE:
-
USE ANALYTICAL METHODS IN THIS SECTION.


-
CONSTRUCTION AND MEASUREMENT ARE NOT TO BE USED.
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QUESTION 1

	A (–2;1),  B( p;– 4),  C(5;0)  and  D(3;2) are

the vertices of trapezium ABCD in a Cartesian

plane with AB ((DC


	
	


	1.1

1.2

1.3

1.4

1.5

1.6

1.7
	Show that  p = 3

Calculate AB:CD in simplest form.

If N(x;y) is on AB and NBCD is a parallelogram, determine the coordinates of N.

Determine the equation of the line passing through B and D.

What is the angle of inclination of line BD?  

Calculate the area of parallelogram NBCD.

R(–1;q), A and C are collinear.  Calculate the value of q.
	
	  (4)

  (5)

  (4)

  (1)

  (1)

  (4)

  (4)

	
	
	[23]


QUESTION 2

	2.1
	
[image: image55.png]


 is the equation of a circle with centre M in a Cartesian plane.
	
	


	
	2.1.1

2.1.2

2.1.3

2.1.4

2.1.5
	Prove that the circle passes through the point N(1;–3).

Determine the equation of PN, the tangent to the circle at N.

Calculate θ, the angle of inclination of the tangent, rounded off to ONE decimal digit.

Determine the coordinates of the point where the tangent in 

QUESTION 2.1.2 intersects the x-axis.

Calculate the coordinates of the point(s) where the circle with centre M cuts the y-axis.
	
	  (2)

  (8)

  (2)

(2)

(5)


	2.2
	Show that the equation of the locus of a point P(x;y), which is equidistant from the line y = –1 and the point  M(1;2), has the form  ay = bx2 + cx + d 
	
	(6)

	
	
	
	[25]


TRIGONOMETRY

QUESTION 3

	3.1
	If  2a cosec ( = a2 + 1, a > 1 and  0° < ( < 90°, prove that  
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	  (7)


	3.2
	Show that:  
[image: image3.wmf]6

3

6

840

cot

210

 

cos

)

45

sec(

2

1

-

=

°

-

°

+

°

-


	
	(8)


	3.3
	Simplify the following to a single trigonometric ratio of x:
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	(8)

	
	
	
	[23]


QUESTION 4

	4.1
	Calculate the value(s) of  x,  
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	4.2
	On the set of axes, provided on the diagram sheet, draw sketch graphs of
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.  Indicate on the sketch the coordinates of all intercepts with the axes, any turning points and the points of intersection of the two graphs.
	
	(8)


	4.3
	Use the graphs drawn in QUESTION 4.2 to answer the following questions:
	
	


	
	4.3.1
	Write down the range of  f.
	
	  (2)


	
	4.3.2
	For which values of x, 
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	  (3)

	
	
	(b)
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QUESTION 5 

	5.1
	5.1.1

5.1.2
	Write down the expansion for  cos(A + B) in terms of the sines and cosines of A and B.

Use the formula in QUESTION 5.1.1 to deduce a formula for 

cos 2A in terms of  sin A.
	
	 (1)

 (3)


	5.2
	5.2.1
	Prove that:   
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	(5)


	
	5.2.2
	For which values of  x ( [0°; 180°]  is the identity in QUESTION 5.2.1 undefined?
	
	(3)


	5.3
	Determine the general solution of the equation  
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  rounded off to ONE decimal digit.
	
	(7)
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QUESTION 6

	6.1
	6.1.1
	Prove for any 
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	6.1.2
	Hence deduce that  
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	  (2)



	6.2
	In the diagram alongside, P, Q and R are three points in the same horizontal plane and SR is a vertical tower of height h metres.  The angle of elevation of S from Q is θ, 
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	6.2.1
	Express QR in terms of h and a trigonometric function of  θ
	
	(2)


	
	6.2.2
	Express 
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 in terms of  θ
	
	(2)


	
	6.2.3
	Hence show that  
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	6.2.4
	Use the result in QUESTION 6.2.3 to calculate the value of  θ if

the height of the tower is 12 m.
	
	  (3)

	
	
	
	
	[24]


EUCLIDEAN GEOMETRY 

NOTE:
-
DIAGRAMS FOR PROVING THEORY MAY BE USED ON THE DIAGRAM



SHEET OR REDRAWN IN THE ANSWER BOOK.


-
DETACH THE DIAGRAM SHEET FROM THE QUESTION PAPER AND



PLACE IT IN THE ANSWER BOOK.


-
GIVE A REASON FOR EACH STATEMENT.

QUESTION 7


	
	In the diagram alongside, MN is a chord of the circle with centre O.  Diameter ST is perpendicular to MN at P.  PT  =  x and PS  =  4PT. Determine the length of MN in terms of x.
	
	

	
	
	
	[8]


QUESTION 8

	8.1
	In the diagram alongside, PQRS is a quadrilateral with
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Redraw this diagram in the answer book or use the diagram on the diagram sheet to prove the theorem which states that PQRS is a cyclic quadrilateral.
	
	


	
	
	
	(5)



	8.2
	In the diagram alongside, KLMN is a parallelogram with K, L and M on a circle. Diagonal LN is produced to meet the circle at D.  MN produced meets KD at E such that ME ( KD and KN produced meets MD at F.  KM and LD intersect at G.  HDJ is a tangent to the circle at D.   

HJ || KM

Prove, giving reasons, that:
	
	


	
	8.2.1

8.2.2

8.2.3
	DENF is a cyclic quadrilateral

MGED is a cyclic quadrilateral

DK = DM
	
	  (5)

  (5)

  (4)

	
	
	
	
	[19]


QUESTION 9


	9.1
	In the diagram alongside, DEF

and PQR are two triangles such

that 
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Redraw this diagram in the

answer book or use the

diagram on the diagram

sheet to prove the

theorem which states that
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	9.2
	Two circles, with centres at A and B, intersect at X and Y.  The radius of the larger circle, with centre A, is R and the radius of the smaller circle, with centre B, is r.  CX is a tangent to circle B at X and DX is a tangent to circle A at X.

Prove, giving reasons, that:
	
	


	
	9.2.1
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	9.2.2
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	9.2.3
	(CAY ((( (YBX
	
	(4)


	
	9.2.4
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QUESTION 10

	In the diagram alongside, BE is

a median of  (ABC and S is

the centroid of  (ABC.

SD (( AC  and  DF (( BE

Prove that:
	
	


	10.1
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	10.2
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	10.3
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TOTAL:
	
	200


Mathematics Formula Sheet (HG and SG)

                                         Wiskunde Formuleblad (HG en SG)
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