
Co-ord Geometry 1

QUESTIONS

GRADE 10 & 11  (essential for Grade 12!)

1. A(-1; 3), B(7; 1) and C(x; 2) are points in a Cartesian plane.

Calculate x if :

1.1 BC = . 1.2 the gradient of BC is . (6)(3)2 units
1

2

1.3 C is the midpoint of AB. 1.4 CB ,h  x-axis 00/3.1/5 (2)(1)

2. P(4; 3), Q(4; -1) and R(8; -1)  -  and the origin, O  -  are points

on the Cartesian plane.  Write down the following :

A SKETCH IS ESSENTIAL!

2.1 (a) the length of OP 2.2 (a) the midpoint of OP

(b) the length of PQ (b) the midpoint of PQ

(c) the length of QR (c) the midpoint of QR

2.3 (a) the gradient of OP 2.4 (a) the equation of OP

(b) the gradient of PQ (b) the equation of PQ

(c) the gradient of QR (c) the equation of QR (12)

3.1 If M(2; -3) is the midpoint of PQ and the coordinates of

point P are (3; 8), then determine the coordinates of Q. (5)

3.2 A(4; 8) and B(-3; 6) are points in a Cartesian plane.

Determine:

3.2.1 the gradient of AB (2)

3.2.2 the gradient of CD if CD // AB (2)

3.2.3 the gradient of MN if MN ,h AB (2)

3.3 Prove that M(0; 1), N(1; -2) and P(2; -5) lie on a straight line

(are collinear). 99/6.3/2 (3)

3.4 Draw simple sketches of the following graphs:

(a) y = 2                     (b) x = 3 (c) y = x

(d) y = - 2x (e) y = x + 1 (f) y = - x + 2

(g) x + y + 1 = 0 (h) 2x + 3y = 6 (i)  - = 1
x

2

y

5

4. A(- 4; -1), R(2; 3) and M(6; - 3) are the vertices of a triangle.

4.1.1 Calculate the coordinates of S, the midpoint of AM. (2)

4.1.2 Determine the equation of line RS. (3)

4.1.3 Calculate the length of RA. (2)

4.2.1 Show that ∆ARM is right-angled. (4)

4.2.2 Show that ; giving reasons. (5)RÂM ' 45E

4.3 Calculate the area of ∆ARM. 97/1.3/5 (2)

5. P(1; 7) and Q(3; -1) are two

points in a Cartesian plane.

Determine

5.1 the length of PQ (leave the

answer in simplified surd form). (3)

5.2 the co-ordinates of M, 

the midpoint of PQ. (2)

5.3 the equation of PQ, in the form y = . . . 00/4.3/1 (4)

5.4 the size of θ, the angle between PQ and the positive

x-axis. (3)

5.5 the equation of the line which is parallel to PQ and 

passes through the point (- 5; 1). The equation must

be in the form y = . . . (3)

6.1 Determine the angle that 2x + 3y = 5 makes with the positive

x-axis. (Rounded off to one decimal digit)                   99 /6.3/4.1 (4)

6.2 Determine the numerical value of  p  if the straight line defined

by  2y = px + 1  has an angle of inclination of 135E with respect

to the positive x-axis. (4)

7. In the figure, QRST is a

parallelogram with vertices

Q and T lying on the y-axis.

The side RS is produced to

U such that RS = SU.

The length of QT is  4 units

and the coordinates of R and T

are (9; 9) and (0; 3) respectively.

The line segment QU intersects TS at W.

7.1 Determine the coordinates of:

7.1.1   Q                       7.1.2   U (1)(2)

7.2 Determine the equation of line OR. (2)

7.3 Now, if W is the midpoint of OQ, determine whether W

lies on line OR. (i.e. whether O, W and R are collinear). (4)

8. In the figure ABC is a triangle with

vertices A(2; 5), B(- 4; -1) and C.

T(1; 3) is the point of intersection of

the altitudes (perpendiculars or

heights) from A, B and C. The

inclination of AB to the x-axis is θ.

The equation of the line passing

through C and T is given by y = - x + 4.

8.1 Determine the length of AB.

(Leave the answer in simplest surd form.)  (2)

8.2 Calculate θ. (2)

8.3 Write down the gradient of AS. (1)

8.4 Show that the equation of BC is given by x + 2y + 6 = 0. (3)

8.5 Hence, determine the coordinates of point C.   98/1.3/5.1 (4)

9. What would the gradient of the straight line  y = ax + q

be if it was

9.1 parallel to the line 3x + 2y + 6 = 0,  or

9.2 perpendicular to the same line . (2)

10. A(1; 4), B(- 2; - 2) and C(4; 1) are the vertices of triangle ABC

in a Cartesian plane.

10.1 Determine the coordinates of the midpoint D of AB. (2)

10.2 Find the equation of the perpendicular bisector of AB. (3)

10.3 If E is the midpoint of AC, determine the equation

of BE. (2)

10.4 Show that DE // BC. (3)

10.5 Calculate the magnitude of . (5)ˆ
ABC

10.6 Determine the coordinates of M so that AMBC, in this

order, is a parallelogram. 99/1.3/5 (2)

11. Triangle PRS has vertices P(-1; 3),

R(3; -1) and S(a; b), as shown in

the accompanying sketch.

11.1 Show that T(1; 1) is the

midpoint of PR. (1)        

11.2 If the perpendicular bisector

of PR passes through S, show

that  a = b. (4)  

11.3 If a < 0, b < 0 and the area of triangle PRS is

12 square units, find the coordinates of S. (8)

11.4 If Q(4; 4) lies on the perpendicular bisector, explain

why PQRS is a rhombus. 98/1.3/5 (4)

12. The vertices of ∆ABE are A(0; 4), B(5; 3) and E(2; 1).

12.1 Prove that . (3)Ê ' 90E

12.2 If ABCD is a rhombus with diagonals AC and BD

intersecting at E, determine the coordinates of C and D. (4)

12.3 Prove that ABCD is a square, giving reasons. 00/5.3/54(4)

13. Determine : 00/5.3/5.2

3.1 the size of α. (2)        

3.2 the size of β. (2)        

3.3 the size of θ. (1)        

COORDINATE GEOMETRY

FORMULAE (distance; midpoint; gradient)

& STRAIGHT LINES
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T(-2 3 ; -2)

 See why  in these cases ...ˆ
ABC = 90°

! A diameter of a circle always makes

an angle of 90E at the circumference.

ˆ The hypotenuse of a right-angled

∆ABC is the diameter of ÀABC!

! A tangent to a circle is always

perpendicular to the radius (or diameter)

drawn to the point of contact.

GRADE 12

14. The origin O is the centre

of the circle in the figure.

P(x; y) and Q(3; - 4) are

two points on the circle

and POQ is a straight line.

R is the point (k; 1) and

RQ is a tangent to the circle.

Determine (leave answers in surd form if necessary) :

14.1 the equation of circle O (2)

14.2 the length of QT (3)

14.3 the length of PQ (2)

14.4 the equation of OQ (2)

14.5 the coordinates of P (2)

14.6 the gradient of QR (1)

14.7 the equation of QR in the form y = ax + q (3)

14.8 the value of k (3)

14.9 whether the point S(3; 2) lies inside, outside or on the

circle. Give a reason for your answer. (2)

15. PRQ is a tangent to the circle with

centre O at the point R(6; -2).

15.1 Calculate the equation of

15.1.1 the circle. (2)

15.1.2 the tangent.  00/3.1/7 (5)

15.2 Calculate the size of OQ̂R

rounded off to one decimal digit. (3)

15.3 Calculate a if (2; a) is a point

on the circle x
2
 + y 2 = 40. (3)

15.4 Find the coordinates of Q. (2)

16. The straight line y = x - 1 cuts the

circle  x
2 + y 2 = 25  at A and B.

AB cuts the x-axis at S.

The circle intersects the x-axis

at T.

Calculate

16.1 the coordinates of

A and B (6)

16.2 the equation of the circle with centre O and radius OS (3)

16.3 the equation of the tangent to the circle at T (2)

17. In the figure the circle, with centre

at the origin O, passes through the

point K(- 3; 1).

ST is a tangent to the circle

at S(1; a).

17.1 Determine the radius

of the circle. (2)

17.2 Write down the equation of the circle. (1)

17.3 Show clearly that the value of a = 3. (2)

17.4 Write down the coordinates of a point Q which is

symmetrical to the point S with respect to the x-axis. (2)

17.5 Write down the gradient of OS. (1)

17.6 Hence, show that the equation of the tangent ST is

given by  x + 3y = 10. (3)

17.7 Write down the coordinates of point T.98/1.3/6.1 (2)

17.8 Hence, prove that TQ is a tangent to the circle. (3)

17.9 Write down the equation of another tangent to the

circle (not shown in the figure above) which is also

parallel to ST. (2)

18. In the accompanying figure,

the circle with the centre at the

origin passes through the point 

 and  cuts theT(& 2 3 ; & 2)

x-axis and y-axis at P and S

respectively.

18.1 Show that the equation

of the circle is 

x
2
 + y

2
 = 16. (3)

18.2 Determine the coordinates of P and S. (2)

18.3 Determine the equation of the line PS. (3)

18.4 If the straight line QN which is perpendicular to PS

passes through the origin, write down its equation. (2)

18.5 Calculate the coordinates of N if QN meets PS at N. (4)

18.6 Find the coordinates of a point E, which is the

reflection of point T with respect to the line y = - x. (2)

19.  A circle with its centre O at the origin passes through the

 point .P(2 3; 2)

 19.1 Determine the equation of the circle. (2)

 19.2 Determine the gradient of line OP. (1)

 19.3 Hence, without using a calculator, determine the size

of the angle between OP and the positive x-axis. (2)

 19.4 Determine the equation of the tangent to the circle

at the point  in the form y = ax + q.99/1.3/6.1 (4)P(2 3; 2)

20. In the figure, a circle is defined

by the equation x
2
 + y

2
 = 9,

two secants AB and BC meet at

a common point B(k; 0), a

second line DE passes through

the origin and is perpendicular to

AB with E a point on the circle.

20.1 Write down the value of k. (1)

20.2 Determine the length of AB. (2)

20.3 Calculate , giving reasons. (2)BÂC

20.4 Calculate the area of ∆ABC. (2)

20.5 Determine the equation of line DE. (2)

20.6 Hence, without using a calculator, determine the

coordinates of D. (4)

21. A diameter AB of a circle with points A(- 3; - 2) and B(1; 4)

is given.

21.1 Determine the equation of the circle. (4)

21.2 Determine the equation of the tangent to the

circle at A. (5)

22.1 Prove that  y = x + 7  is a tangent to the circle

x
2
 + y

2
 + 8x + 2y + 9 = 0. (6)

22.2 Determine the point of contact of the tangent and the

circle in 22.1. (2)

 

CIRCLES - CENTRE THE ORIGIN

 Equation:  x 2 + y2 = r 2 

CIRCLES - ANY CENTRE

 Equation:  (x - a) 2 + (y - b) 2 = r 2 
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Remember?

 A tangent to a circle is always perpendicular to the  

 radius (or diameter) drawn to the point of contact, 

 i.e.  tangent ,h radius.

23.1 Find the equation of the circle centre (- 2; 5) equal in

radius to the circle  x 
2
 + y 2 + 8x - 2y - 47 = 0. (5)

23.2 The equation of a circle in the Cartesian plane is

x
 2 + y 2 + 6x - 2y - 15 = 0.

23.2.1 Rewrite the equation in the form  (x - p) 
2
 + (y - q) 

2
 = t. (4)

23.2.2 Calculate the length of the tangent drawn to the circle

from point P(8; -1) outside the circle. (8)

23.2.3 Determine the y-intercepts of the circle. (4)

24. The point M(2; 1) is the midpoint of chord PQ of the circle. 

x
 2  +  y 2  - x  -  2y  -  5  =  0

24.1 Determine the coordinates of the centre, A, of

the circle. (2)

24.2 Determine the radius of the circle. (2)

24.3 If chord PQ ,h AM, determine the equation of

chord PQ. (4)

24.4 Calculate the coordinates of P and Q. (5)

24.5 Determine the equation of the tangent to the

circle at the point (2; 3). (4)

25. A(3; - 5) and B(1; 3) are two points in a Cartesian plane.

NB: DRAW A PICTURE!

25.1 Calculate the length of AB and leave the answer in

surd form if necessary. (2)

25.2 Determine the equation of the circle with AB as

diameter in the form: (x - a) 
2
 + (y - b) 

2
 = r 

2
(4)

25.3 Determine the equation of the tangent to the circle

at A in the form:   y = mx + c. 98/1.3/6.1 (5)

26. The equation of a circle with radius  units is3 2

x
 2 + y 2 - 6x + 2y - m = 0

26.1 Determine the coordinates of the centre of the circle. (4)

26.2 Find the value of m. 00/12.3/8.2 (3)

27. A circle with centre

M(- 4; 2) has the points

O(0; 0) and N(- 2; y) on the

circumference.

The tangents at O and N

meet at P.

Determine:

27.1 the equation of the circle. (4)

27.2 the value of y. (2)

27.3 the equation of OP. (3)

27.4 the coordinates of P. (7)

27.5 the specific type of figure represented by POMN. (2)

28. The vertices A and B of ∆ABC

lie on the x-axis. The centre of

the inscribed circle of ∆ABC is

Q(4; 5). The circle touches AC

at the point D(0; 8) and BC at

the point E(8; 8).

Determine:

28.1 the equation of the circle. (3)

28.2 the equation of BC. (3)

28.3 the gradient of AC. (2)

28.4 Hence, or otherwise, prove that AC = BC.

Give reasons for your answer. 97/1.3/6.1 (5)

29. A triangle with vertices A(-1; 7), B(8; 4) and C(7; 1) is given.

29.1 Show that (4)ˆ
ABC =90°

29.2 Determine the area of the triangle. (4)

29.3 Determine the equation of the circle through

A, B and C. (7)

30.1 In the diagram alongside, centre C

of the circle lies on the straight line

3x + 4y + 7 = 0.

The straight line cuts the circle at

D and E (-1; -1).

The circle touches the y-axis at P(0; 2).

30.1.1 Determine the equation of

of the circle in the form  (x - n) 
2
 + (y - q) 

2
 = r 

2
. (5)

30.1.2 Determine the length of diameter DE. (1)

30.2 A diameter MN of a circle with points M(-1; 0) and N(3; - 2)

is given.

30.2.1 Determine the equation of the circle. (4)

30.2.2 Determine the x-intercepts of the circle. (3)

30.2.3 Show that the circle above touches the circle with

equation  (x - 3)
2
 + (y - 3)

2
 = 5 (4)

NOTES
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27.1  Radius,  OM2  =  (- 4) 2 + 22  
    =    16  +  4 
    = 20 
  &  centre is (- 4; 2) 

  â   Equation of ? :   

  (x + 4)2 + (y - 2) 2  =  20  �  
 
27.2 Substitute N(- 2; y) :  

(- 2 + 4) 2 + (y - 2) 2  =  20     (= r 2 ) 

   â   4 + (y - 2) 2 = 20 

   â   (y - 2) 2 = 16 

   â   y - 2 = ± 4 

   â   y = 2 ± 4 

                         At N :  â   y = 6   �  
 

27.3 mOM  = 2
-4

 =  - 1
2

 

  â   mOP  = 2 . . . (tangent OP �  radius OM) 

  â   Equation of OP:    y = 2 x  �  
 
27.4 Equation of NP :  

   mMN  = 6 - 2

-2 + 4
 = 4

2
 =  2 

  & mNP  =  - 1
2

 

  &  (- 2; 6) in    y - y 1  =  m(x - x1) :  

    â   y - 6 = - 1

2
(x + 2) 

    â   y - 6 = - 1
2

x - 1 

    â   y = - 1
2

x + 5 
 
  At P :    y = 2 x  as well 

    â   2x = - 1
2

x + 5 

    â   2 1

2
x = 5 

    â   x = 2   &   y = 4 
  â   P(2; 4)   �  
 

27.5 A square   �  . . . ( ˆ ˆ
MNP = MOP = 90º  &  m OP = mMN  

      �     ˆ ˆ
M = P = 90º too; 

      &  consec. sides, radii MN = MO) 
 
28.1  r  =  DQ  =  5      . . . look at sketch 
  &  centre is (4; 5) 

  â   Equation of ? :  

  (x - 4) 2 +  (y - 5 ) 2  =  25  �  
 

28.2  mQE  = 8 - 5
8 - 4

 = 3
4

 

  â  mBC  =  - 4

3
 . . . (radius QE �  tangent BE) 

  Subtstitute m BC = - 4
3

 &  point E(8; 8) in :  
 
                  y - y1  =  m(x - x1) 

    â   y - 8 = - 4
3

(x - 8) 

    â   y - 8 = - 4
3

x + 32
2

 

    â  y = - 4

3
x + 18 2

3
  �  

  [ OR:  4x + 3y - 56 = 0] 
 

28.3  m DQ  = 8 - 5
0 - 4

 = 3

- 4
 =  - 3

4
 

  â   mAC  = 4
3

      . . . (DQ �  AC  -  radius �  tangent) 

 

28.4  tan ˆ
CAB  = mAC  = 4

3
 

  &  tan ˆ
CBA  =  - tan ˆ

CBX  =  - mBC  =  - 4
-
3

 
 
 

 = 4
3

 

    â   ˆCAB  = ˆ
CBA  

    â   AC = BC   �  . .  (base øS =) 
 

29.1  mAB  = 4 - 7

8 - (- 1)
 = 

-3

9
 =  - 1

3
 

 & mBC  =  1 - 4
7 - 8

 = - 3
- 1

 =  3 

 â   mAB % mBC  = 1
-
3

 
 
 

(3)  =  -1 

 â   AB  �   BC, 

 i.e. ˆ
ABC = 90º   �  

 

29.2 Area of ∆ABC  = 1
2

AB. BC 

  &  AB2  =  (8 + 1)2 + (4 - 7) 2  =  81 + 9  =  90 

  &  BC2  =  (7 - 8) 2 + (1 - 4)2  =  1 + 9  =  10 

  â   Area = 1
90 10

2
 = 1 900

2
 = 1

2
(30) 

     =  15 units 2  �  
 

29.3 ˆ
ABC = 90º     �      AC is the diameter of ? ABC!  

  Centre of ? ABC is midpoint of diameter AC, say M. 

  â  Centre is 
- 1 + 7 7 + 1

; 
2 2

 
 
 

,   â  M(3; 4) 

  &  radius  =  OM  =  5 units . . . (3:4:5 “trip” - Pythagoras) 

  â   Equation:  ( x - 3) 2 + (y - 4) 2  =  25  �           . . . r
2
 = 25  

30.1.1 Let centre, C be (n; q)  -  see the question!  

  The ?  “touches” the y-axis  �  y-axis is a tangent to the ? !  

  â   CP �  y-axis       â   q = 2 !  
 
  Also,  C(n; q) lies on line  3 x + 4y + 7  =  0 

    â   3n + 4(2) + 7 = 0 
    â   3n = -15 
    â   n = - 5 
  â   Centre C(- 5; 2) 

  &  radius 2,  CE2  =  (-1 + 5)2  + (-1 - 2) 2  =  25 

  â   Equation :    (x + 5) 2 + (y - 2) 2  =  25   �  
 
30.1.2 CE = 5     �     diameter DE = 10 units   �  
 
30.2.1 The centre of the circle is the midpoint of MN: 

  
- 1 + 3 0 - 2

;  
2 2

 
 
 

  ∴  (1; -1)     &  the radius = 1

2
MN 

   MN 2 = (3 + 1)2 + (- 2) 2  =  16 + 4  =  20 

  â   MN =   20  = 4  5×  = 4 5  = 2 5  

  â   radius,  r  = 5   

  â   Equation of ? :   (x - 1)2 + (y + 1)2  =  5        . . . (= r
2
)  

 
30.2.2  On the x-axis,  y = 0  . . . so, substitute 

    â   (x - 1)2 + 12 = 5 

    â   (x - 1)2 = 4 
    â   x - 1 = ± 2 
    â   x  = 1 ± 2 
    â   x = 3  or  -1  �  
 
30.2.3  2 ? ’s touch each other when the distance between 
   their centres equals the sum of their radii 
 
 
                    i.e.  AB = r + R 
 

 
   Distance between centres (1; -1)  and  (3; 3) :  

   Distance 2   =  (3 - 1) 2  +  (3 + 1)2  =  4 + 16  =  20 

  â   Distance  = 20 = 4  5×  =  2 5  

  &  Sum of their radii  = 5 + 5  = 2 5  

  â   The ?’s touch   �     . . .  distance between centres 
               = sum of radii 
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