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QUESTION 3 

3.1 Show that a triangle  ABC,  with vertices  A(1 ; 1);  B(3 ; 6)  and  C(6 ; 3),  is 

an isosceles triangle.     (4) 

3.2 In the diagram below,  ADCB  is a kite with  A(3 ; 5)  and  B(–1 ; –4).  AD = DC and 

AB = BC.  D  is a point such that  AD  is parallel to the  x-axis and  AD = 5 units.  

CD is perpendicular to the x-axis.  The diagonals intersect at  P. 

x

y

B(

A D

C

P

O

3.2.1 Show that the coordinates of  C  are (8 ; 0). (2) 

3.2.2 Write down the coordinates of point  P. (2) 

3.2.3 Calculate the gradient of line  BD. (2) 

3.2.4 Calculate the length of line  AC. (2) 

3.2.5 Calculate the area of the kite  ADCB. (3) 

[15] 
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QUESTION 2 

In the diagram below, the coordinates of ∆ABC are given as A(– 2 ; 4) , B(– 6 ; – 2) and 

C(8 ; 2).  P and Q are the midpoints of AB and BC respectively. 

         

2.1 Calculate the coordinates of P and Q. (4) 

2.2 Show that: 

2.2.1 PQ // AC (4) 

2.2.2 
PQ = 

2

1
 AC 

(4) 

2.3 Calculate, to two decimal places, the perimeter of ∆ ABC. (4) 

[16] 

• 

• 

C(8;2) 

A( – 2 ;4) 

B (– 6 ;  –  2 ) 

P 

Q 
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QUESTION 3 

In the Cartesian Plane below, points A(5; 5),  B(–7; 1) and C(1; –7) are the vertices of a triangle. 

Point S is the midpoint of BC. The line AS is perpendicular to BC.   

3.1 Determine the coordinates of point S.  (3) 

3.2 Determine the gradient of the line AC. (2) 

3.3 Determine the distance of BC. (3) 

3.4 Determine the area of  ∆ABC . (5) 

[13] 

A(5;5) 

B(-7;1) 

C(1;-7) 

y 

S 

x 
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QUESTION 3 

In the diagram below A (–3;7), B (–8;2) and C (4;6) are the vertices of triangle ABC. 

AD is drawn such that D (–2;𝑘) is the midpoint of BC. 

3.1 Determine the gradient of BC. (2) 

3.2 Calculate the length of BC.  (2) 

3.3 Determine the value of 𝑘. (2) 

3.4 Is AD ⊥ BC? Show all your calculations. (3) 

[9] 

QUESTION 4 

4.1 If x = 66,4° and y = 114,7°, evaluate the following correct to TWO decimal places. 

4.1.1 cos(x + y) (2) 

4.1.2 2sin x (2) 

4.1.3 cosec x (2) 

A(–3 ; 7) 

B(–8 ; 2) 

C(4 ; 6) 

D(–2 ; k) 

y 

x 
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2.4 Express the number of light bulbs with the most popular wattage as a percentage 

of the October sales. (2) 

2.5 Estimate the mean wattage of the light bulbs that were sold. (3) 

2.6 The manager of the store decided to display the data collected on a pie chart. 

Calculate the size of the largest angle of the pie chart. (2) 

[11] 

QUESTION 3 

In the diagram below, P (2;9), A, R(n ; –13) and M are vertices of parallelogram 

PARM. PMT is a straight line such that M is the midpoint of PT. 

T (10; –3) is a point such that PT ⊥ RT. 

3.1 Determine: 

3.1.1 The length of PT (Leave your answer in surd form.) (2) 

3.1.2 The gradient of PT  (2) 

3.1.3 The gradient of AR  (1) 

3.1.4 The coordinates of M (3) 

3.2 Determine the equation of PM in the form  y = mx + c. (3) 

T(10 ; –3) 

R(n ; –13) 

P(2 ; 9) 

O 
x 

y 

M 

A 
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QUESTION 3 

In the diagram, ∆ABO is drawn.  E is the midpoint of AB which is produced to C.  A is the x-intercept 
and C(0 ; 10) is the y-intercept of AC.  Line EF is drawn parallel to the x-axis.  AB⊥OB and the angle of 

inclination of OB is 108,43 . The angle formed by AC and the y-axis is 𝛼. 

3.1 Determine the gradient of line OB. 

(2) 
3.2 Determine the equation of line AB in the form 𝑦 = 𝑚𝑥 + 𝑐. 

(2) 
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3.3 Calculate the coordinates of B. 

(3) 
3.4 Calculate the length of BF. 

(4)
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3.5 Calculate the area of ∆CBO. 

(4) 
3.6 Determine the size of 𝛼. 

(3) 
[18]
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QUESTION 4 

In the diagram, P(−3 ; 4) is the centre of the circle passing through points B, T and the origin.  
A second circle is drawn, with centre Q and equation 𝑥ଶ − 12𝑥 + 𝑦ଶ + 12𝑦 + 54 = 0.  Points R and 
S(3 ; −9) lie on the circle. AS and AR are both tangents to the circle with centre Q. B is the x-intercept 
of AS. 

4.1 Determine the equation of the circle with centre P. 

(3) 
4.2 OT is the diameter of the circle with centre P. Determine the coordinates of T. 

(3) 

S(3 ; −9) 
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P.T.O. 

4.3 Calculate the coordinates of Q. 

(3) 
4.4 Determine the equation of AS in the form 𝑦 = 𝑚𝑥 + 𝑐. 

(5) 
4.5 Identify the type of quadrilateral that ASQR is and substantiate your answer. 

(2)
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P.T.O. 

4.6 Determine the scale factor k by which the radius of the circle with centre Q should 
be increased such that the two circles touch once. 

(4) 
[20] 

S  (3 ; −9) 
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QUESTION 3 

In the diagram below, PMR is drawn with vertices 6) ;4(M ,)4 ;2( P   and R in the Cartesian plane. Line 

MR passes through the origin at O. PR̂M = θ and PR∥MS.The equation of MS is given by .0145  xy  

3.1 Calculate the length of MR, in simplified surd form.  (2) 

3.2 Determine the equation of MR (3) 

3.3 Determine the equation of PR. (3) 

3.4 Determine the coordinates of R. (3) 

3.5 Calculate the size of  , rounded off to TWO decimal places. (4) 

3.6 Calculate the area of PMSR if it is further given that PMSR is a parallelogram.     (4) 

[19] 
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The diagram below consists of two circles, which touch each other externally at C (1; –2).  

The smaller circle has its centre O at the origin. The other circle has centre )6; (D t .CA is a common 

tangent which intersects the x -axis at A. CDE is the diameter of the larger circle.  

y

4.1 Give a reason why the points O, C and D lie on a straight line.  . (2) 

4.2 Calculate the gradient of OC (2) 

QUESTION 4 

4.3 Hence, show that the value of 3t . (2) 

4.4 Determine the equation of the tangent AC in the form cmxy  . (3) 

4.5 Calculate the coordinates of E. (2) 

4.6 Determine the equation of a circle passing through the points A (5 ; 0), C and E in the 

form
222 )()( rbyax  . 

(5) 

4.7 If a circle with centre D and equation 
222 )6()3( ryx    has to cut the circle 

with centre O twice, give all possible values of r. 

(4) 

 [20] 

 

 

 

 

O
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QUESTION 3 

In the diagram below, P(0; 2), Q(−5; −3), R(2; −2) and S(𝑥; 𝑦) are vertices of a 

parallelogram PQRS. The 𝑥 − intercept of PQ is T(𝑎; 0). QN cuts the 𝑥 − axis at M.     

𝑇𝑀̂𝑄 = 𝛽 

3.1 Determine the gradient of QR. (2) 

3.2 Calculate the size of 𝛽. (3) 

3.3 Determine the value of 𝑎.  (4) 

3.4 Determine the coordinates of S. (2) 

3.5 Show that the diagonals of PQRS bisect each other. (3) 

3.6 Show that ∆PQR is an isosceles triangle. (3) 

3.7 PSRQ is a parallelogram, but which other type of quadrilateral is it? 

Give a reason for your answer. (2) 

3.8 Calculate the size of 𝑄̂. (3) 

[22] 
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4.1 Determine the equation of the circle. (3) 

4.2 O is the midpoint of AE. Determine the coordinates of A.  (2) 

4.3 Determine the equation of BC in the form 𝑦 = 𝑚𝑥 + 𝑐. (4) 

4.4 Determine the equation of the line through the centre of the circle that is parallel to 

tangent BC. (2) 

4.5 The circle with center 𝑆(𝑎; 𝑏) touches the circle with center O externally at E. BC 

is a tangent to both circles. If OS = 3OE, determine the coordinates of S. (7) 

[18] 

QUESTION 4 

In the diagram, a circle with centre O passes through the point A. The tangent to the circle at 

E(4; −1) cuts the 𝑥 − and 𝑦 − axis at C and B respectively.  𝑂𝐵̂𝐶 = 𝜃 
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QUESTION 3 

In the diagram A, D and F are the vertices of ADF .  The equation of AD is 
1

6
2

y x= + and AD 

cuts the x-axis at C.  ( )B 4 ; 4− lies on AD and E lies on DF such that BE is parallel to the y-axis.

AF cuts the x-axis at ( )G 6 ; 0 .  BG is drawn.  The equation of DF is 5 2 60 0y x+ + = .

A

B(‒4;4)

C

D

E

F

G(6;0)

y

x

3.1 Calculate the gradient of BG. (2) 

3.2 Show that BG is parallel to DF. (2) 

3.3 Calculate the coordinates of D. (4) 

3.4 Calculate the length of BE. (4) 

3.5 Let J be a point in the third quadrant such that DJEB, in that order, forms a 

parallelogram.  Calculate the area of DJEB. (4) 

[16] 

Page 27 of 32



Mathematics/P2 6   KZN September  Examination 2025 

NSC – GRADE 12 

Copyright Reserved      Please Turn Over 

QUESTION 4 

4.1 In the diagram, the equation of the circle with centre M is ( ) ( )
2 2

3 4 26x y+ + − =

PMR is a diameter of the circle.  The equation of the tangent QRST to the circle at R 

is 
1

5
y x k= − + .  Q and S are respectively the x- and y-intercepts of QRST.  

PWVT is a straight line, with y-intercept W and x-intercept V. 

P

Q

R

M

O

S
T

V

W

y

x

4.1.1 Write down: 

(a) the coordinates of M. (1) 

(b) the length of the radius (1) 

4.1.2 Determine the equation of the diameter PMR. (3) 

4.1.3 Determine the coordinates of R. (6) 

4.1.4 Calculate the value of  k. (2) 

4.1.5 If ˆOWV 11,31 ,=   prove that WVSQ is a cyclic quadrilateral. (4) 

4.2 Prove that the radius of the circle having equation 
2 2 4 cos 8 sin 3 0x y x y + + + + =

can never exceed  13  for any value of   . (5) 

[22] 
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