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ANALYTICAL 
GEOMETRY 

1. REVISION 
 
Distance 
Midpoint 
Gradient 
Straight line 
inclination 
 

 

2. EQUATION OF  
A CIRCLE 
 
Circle centred at 
the  origin 
Circle centred off 
the origin 
 

3. EQUATION OF 
THE TANGENT 
TO A CIRCLE 
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SECTION A: NOTES ON GRADE 11 REVISION 
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EXAMPLE 1 

In the diagram below, P(1 ; 1),  Q(0 ; –2)  and  R  are the vertices of a triangle and  QR̂P = θ.        

The x-intercepts of PQ and PR are M and N respectively. The equations of the sides PR and QR 

are  y = –x + 2 and x + 3y + 6 = 0  respectively. T is a point on the x-axis, as shown. 

  

 

 



MATHEMATICS GRADE 12                                                             ANALYTICAL GEOMETRY  2020 
 

GAUTENG DEPARTMENT OF EDUCATION   4 

1.1 Determine the gradient of QP. 

Solution: 
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         = 3

  

  

1.2 Prove that  RQ̂P  = 90°.   

                 

                Solution: 

       QR:   2
3

1
 xy   

    
3

1
QR m

 

     1                   

3

1
3QRPQ



mm

 
     PQ  QR       90RQ̂P  
 

1.3 Determine the coordinates of  R. 

 

  

 Solution: 
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              x = 6 

              y = –4 

 R(6 ; –4) 

  

 

1.4 Calculate the length of PR.  Leave your answer in surd form.   

 

 Solution  
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ACTIVITIES: TYPICAL EXAM QUESTIONS 
 

Question 1 

  

In the figure A(3 ; 5), B(x; y), C(5 ; 3) and D( 1; l) are the vertices of parallelogram ABCD.  

AC and BD, the diagonals of the parallelogram, intersect at E.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1 Determine: 

  

 1.1.1 The co-ordinates of E                 (2) 

 1.1.2 The co-ordinates of B                (3) 

 1.1.3 The co-ordinates of the midpoint F, of CD and hence the equation of the line  

  passing through F, parallel to AD.               (5) 

 

1.2 The points G(t + l ; 2,5) ,D( l; l) and E(4 ; 4) and are collinear. Calculate the  

 value of t.                    (4) 

 

1.3 Determine, by calculations, whether ABCD is a rhombus or not. Give a reason for  

 your answer.                    (5) 

                     [19]  

Question 2 

 

In the diagram below, P(9;2); Q(a;10) and R(-4;-4) are the vertices of  ∆PQR. α is the angle  

between y-axis and the line PR. 
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2.1 Determine the gradient of PR.         (3) 

 

2.2 Calculate the size of a. angle between y-axis and the line PR.     (4) 

 

2.3 Show that the value of a = 5 if PQ 54 units and Q (a ; 10).     (6) 

 

2.4 Determine the equation Of a line parallel PR and passing through Q.    (3) 

 

2.5 Calculate the co-ordinates of S(x ; y), if PQSR is a parallelogram and S is a  

 point in the second quadrant.          (4) 

             [20] 

 

Question 3 
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Question 4 

 

In the diagram below, A(-1; 0), B. C(2 ; -2) and D are the vertices of a trapezium having AB // DC.  

The length of DC is three times the length of AB (i.e. DC = 3AB). 


CDA . E(2 ; 2) is the  

midpoint of AD. The angle of inclination of DC is α.  

 

 

 

 

 

 

 

 

 

 

  

4.1 Determine the coordinates of D.         (2) 

 

4.2 Calculate the size of α, correct to ONE decimal place.      (3) 

 

4.3 Determine the equation of AB in the form y = mx + c.      (3) 

 

4.4 Calculate the size of θ, correct to ONE decimal place.      (3) 

 

4.5 Calculate the coordinates of B.         (5) 

                       [16] 

 

Question 5 

In the diagram below A(0;11), B(12;11) and C(16;3) are the vertices of ∆ABC, with height CD 
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5.1 Write down the equation and the length of line AB.       (3) 

 

5.2 Write down the coordinates of point D.        (2) 

 

5.3 Determine the coordinates of M, the midpoint of AC.      (2) 

 

5.4 Determine the equation of the perpendicular bisector of AC.     (4) 

 

5.5 Does the line in 2.5 pass through B? Justify your answer with relevant calculations. (2) 

 

5.6 Determine the equation of the line parallel to AC, passing through D.    (3) 

 

5.7 Calculate the area of ∆ABC.          (3) 

             [19] 

 

SECTION B: EQUATIONS OF CIRCLES 
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EXAMPLE 1 

In the diagram below, the equation of the circle with centre O is 2022  yx .  The tangent 

PRS to the circle at R has the equation kxy 
2

1
.  PRS  cuts the  y-axis at  T  and the  x-axis  

at  S. 

  

 

 

1.1.1 Determine, giving reasons, the equation of  OR  in the form  y = mx + c. 

 

  

: 

                 

Solution: 

OR  TR                              [radius  tangent/raakl] 

 1ORTR mm  

 ORm = –2 

 y = –2x 

  

 
 
 
 



MATHEMATICS GRADE 12                                                             ANALYTICAL GEOMETRY  2020 
 

GAUTENG DEPARTMENT OF EDUCATION   11 

 

1.1.2 

 

Determine the coordinates of  R. 

 

Solution:  
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       x = 2 

          y = –2(2) = –4  

                    R(2 ; –4) 

 

ACTIVITIES: TYPICAL EXAM QUESTIONS 

 

Question 1 

 

In the diagram below, BD is a tangent to the circle at point B, which lies on the y-axis. The   

centre of the circle is   C(3;-2). The equation of tangent BD is given by 3x—4y +8 = 0. BDC 45
0
  

 
 

 

 

 

 

 

 

 

 

 

1.1    Determine the coordinates of B.         (2) 

 

1.2    Show that x
2
- 6x + y

2
 + 4y -12 = 0 is the equation of the circle.     (4) 

 

1.3    Determine the value(s) of t if x + t = 0 is the equation of a tangent to the circle.   (4) 

 

1.4.1  Write down the length of BD.         (1) 

 

1.4.2  Hence, calculate the coordinates of D.        (6) 

 

1.5  Determine whether points E(2; –9) , C and D collinear.      (3) 

             [20] 

 



MATHEMATICS GRADE 12                                                             ANALYTICAL GEOMETRY  2020 
 

GAUTENG DEPARTMENT OF EDUCATION   12 

Question 2 

 

In the diagram below, M is the centre of the circle x
2
 —2x + Y

2
 + 4y— 5 = 0.  Line AB passes through M, 

the centre of the circle. The equation of radius PM is  3y—x + 7 = 0. PT is a tangent to the circle at P  

and PT // AB  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1   Determine the coordinates of M.         (4) 

 

2.2   Write down, with reasons, the size of P MB        (3) 

 

2.3   Determine the equation of line AB.         (4) 

 

2.4   Determine the coordinates of A.         (2) 

 

2.5   If 80TM , determine the length of the tangent PT.       (3) 

             [16] 
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Question 3 
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Question 4 

 

 

 

  

 


