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SECTION 1: FUNCTIONS  
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GRADE 12 
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KEY CONCEPTS 

 WORD DESCRIPTION / DEFINITION 

1 Relation Is described by a rule that links any 2 set of variables

( )yx and , by linking each element in the first set to at least 

one element in the 2nd set. 

2 Function Is a relation that links each element in the 1st set (domain) to 

only one element in the 2nd set (range). 
✓ One to one mapping 

✓ Many to one mapping 

3 Domain The elements of the 1st set (the x -values) in a relation. 

4 Range The elements of the 2nd set (the y -values), called the images 

of the relation. 

5 Vertical line test Is a line (ruler) moved parallel to the y-axis, from left to 

right, it helps to determine if a relation is a function; if such 

a line intersects /cuts the graph at one place at a time, it is a 

function. If it cuts the graph more than once, the relation is 

not a function. 

6 Horizontal line test Is the line (ruler) moved parallel to the x-axis, up and down. 

If such a line intersects/cuts the function at one place at a 

time, then the graph is a one-to-one function. If the ruler at 

any stage cuts the graph in more than one place, the graph is 

a many-to-one function.  

7 Asymptote Is a vertical or a horizontal straight line on a graph, which 

represents a value which is excluded from the graph, as it 

makes the value undefined.  

A graph never intersects its asymptotes 

8 Axis of symmetry Is a straight line, around which a graph, or part of a graph, 

forms a mirror image/ reflection of itself. A parabola and a 

hyperbola have an axis of symmetry. 

9 Translation Move point up and down by adding or subtracting the y-

value; or move graph left or right by adding or subtracting 

the x-value  

10 Zero points of 

function  
Where the  ( )0 interceptsy x= −   and   

                   ( )0 interceptx y= −  

11 Minimum The lowest possible y-value of the function 

12 Maximum The highest possible y-value of the function 

13 Increasing The function is increasing when the value of y increases as x 

is increasing. THE GRAPH GOES UP 

14 Decreasing The function is decreasing when the value of y decrease as x 

is increasing. THE GRAPH GOES DOWN 
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SUMMARY NOTES 

CHARACTERISTICS OF EACH FUNCTION 

 

TRANSFORMATIONS 
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GRAPH INTERPRETATION 
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LINEAR FUNCTION (STRAIGHT LINE GRAPHS) 

QUESTION 1 

 

QUESTION 2 
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RATIONAL FUNCTIONS (HYPERBOLA) 
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QUADRATIC FUNCTIONS (PARABOLA) 
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EXPONENTIAL FUNCTIONS 
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INVERSE FUNCTIONS 
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COMBINATIONS 
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SECTION 2: ANALYTICAL GEOMETRY 

POLICY GUIDELINES & OUTCOMES 

GRADE 10 

 

GRADE 11 

 

GRADE 12 

 

(SOURCE: CURRICULUM AND ASSESSMENT POLICY STATEMENT (CAPS) FET PHASE 

GRADES (10 - 12) MATHEMATICS) 
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STRAIGHT LINES 

QUESTION 1 

In the diagram, A and D are the 𝑥-and 𝑦-coordinates of line AD respectively.  Line BE cuts 

the 𝑥-axis at B and the 𝑦-axis at C. The equations of AD and EB are y= 2𝑥 + 10  and 𝑦 =

−𝑥 + 6  respectively.  M is the midpoint of line BE, AE =
11

3
√5  . CB and AD intersect at 

 E(−4 ; 8). 

 

 
 

1.1 Write down the coordinates of C. 

 

(1) 

1.2 Calculate the angle of inclination of line BC. 

  

(2) 

1.3 Calculate the length of line CD. 

      

(2) 

1.4 Determine the equation of line through M, parallel to AD, in the form y = … 

 

(4) 

1.5 Calculate the size of AÊB. 

 

(4) 

1.6 Calculate the coordinates of G, such that ABGE is a parallelogram. 

 

(4) 

1.7 Calculated the area of parallelogram ABGE. 

   

(5) 

1.8 If it is given that CD is a diameter of a circle passing through C and D, 

determine how many units must M be translated so that it becomes the center of 

the new circle. 

 

(4) 
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QUESTION 2 

In the diagram, ABC is an isosceles triangle with A(2 ; 1) and B(–4 ; 9).  

AB = BC, and BC is parallel to the y-axis. 

 

 

 
 

2.1 The length of AB. 

 

(2) 

2.2 The coordinates of C. 

 

(2) 

2.3 Coordinates of K, the mid-point of AC. 

 

(2) 

2.4 The equation of AC in the form y = mx + c (3) 

2.5 The size of  𝜃. (3) 

2.6 The area of triangle ABC. (4) 

2.7 The coordinates of D if ABCD is a rhombus. (2) 
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QUESTION 3 

In the diagram below, the points A (0; 7), B (10; 2), C (7; – 4) and D (x: y) form 

quadrilateral ABCD. AB ∥ CD, with AC joined. The angle of inclination for AC and BC are 

  and  respectively. 

 

 

 
 

Determine: 

 

3.1 The length of AB (leave your answer in simplest surd form.)     

                                 

(3) 

3.2 The gradient of AC.                        

                                                                               

(2) 

3.3 The Size of  , the angle of inclination of AC.         

                                                    

(3) 

3.4 The magnitude (size) of BCD


.               

                                                                      

(3) 
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QUESTION 4 

Consider ∆KLN drawn below. KL has the equation 𝑦 = 5𝑥 + 9 , while KN has the 

equation 5𝑦 + 𝑥 − 19 = 0. 

 

 
 

 

4.1 Show that the coordinates of K are (– 1; 4).  

 

(3) 

4.2 Show that KL ⊥ KN.                                                  

                                                   

(3) 

4.3 Hence, or otherwise, determine the Area of ∆𝐾𝐿𝑁. 

 

(4) 

4.4 Determine the equation of the perpendicular bisector of LN.   

                                    

(5) 

4.5 If L, N and P (7; y) are collinear, find y.                           

                                             

(2) 

4.6 Explain with reasons, why LKNQ is a square. 

 

(4) 
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QUESTION 5 

In the diagram, the equation of line  AF  is  y = –x – 11.  B, a point on the  x-axis, is the 

midpoint of the straight line joining  A(–1 ; t)  and  C. The angles of inclination of  AF  and  

AC are  α  and  63,43°  respectively.  AF  cuts the  x-axis in  E.  D  is a point such that   

DE || AC. 

 

 

 
 

5.1 Calculate the: 

 

 

 5.1.1 Value of  t 

 

     (2) 

 5.1.2 Size of  α 

 

(2) 

 5.1.3 Gradient of  AC,  to the nearest whole number 

 

(2) 

5.2 Determine the equation of  AC  in the form  .kmxy +=  

 

(2) 

5.3 Calculate the: 

 

 

 5.3.1 Coordinates of  C 

 

(3) 

 5.3.2 Size of  DÊF  

 

(3) 

5.4 G  is a point such that  EAGC,  in that order, is a parallelogram. 

Determine the equation of a circle centred at  G  and passing through the 

point  B.  

Write your answer in the form  ( ) ( ) 222
rbyax =−+− . 

(4) 
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QUESTION 6 

In the figure, L( − 4 ; 1), S(4 ; 5) and N( − 2 ; − 3) are the vertices of a triangle having 

ˆSLN = 90 .   LN  intersects the x-axis at  K. 

 

 

 
6.1 Calculate the length of   SL.  Leave your answer in surd form. 

 

 

6.2 Calculate the gradient of  SN. 

 

 

6.3 Calculate the size of   ,  the angle of inclination of  SN. 

 

 

6.4 Calculate the size of  ˆLNS . 

 

 

6.5 Determine the equation of the line which passes through  L  and is parallel to  

SN.  Write your answer in the form  .y mx c= +  

 

 

6.6 Calculate the area of  ΔLSN. 

 

 

6.7 Calculate the coordinates of point  P,  which is equidistant from  L,  S  and  N 

 

 

6.8 Calculate the size of  ˆLPS .  
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QUESTION 7 

In the diagram, A(3 ; 4),  B  and  C  are vertices of  ABC.  AB  is produced to  S.   

D  and  F are the x- and y-intercepts of  AC  respectively.  F  is the midpoint of  AC  and the 

angle of inclination of  AC  is  α. The equation of  AB  is 3y kx= +  and the equation of AC 

is 2 2y x= − .   

 

 

 
7.1 

Show that 
1

3
k = . 

(1) 

7.2 Calculate the coordinates of  B,  the x-intercept of line  AS. 

 

(2) 

7.3 Calculate the coordinates of  C. 

 

(4) 

7.4 Determine the equation of the line parallel to  BC  and passing through  

S(–15 ; –2).  Write your answer in the form  y mx c= + . 

 

(5) 

7.5 Calculate the size of  ˆBAC . 

 

(5) 

7.6 If it is further given that the length of  AC is  56 units, calculate the 

value of  
Area of  ABD

Area of  ASC




. 

(5) 
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QUESTION 8 

In the diagram below,  ACD has vertices A,  D(3 ; –9)  and  C(–9 ; 0),  where  A  is a point 

in the second quadrant.  B(–1 ; k) lies on side  DC. 

 

 

 

 

 
8.1 Calculate the gradient of  DC. 

 

(2) 

8.2 Determine the equation of DC  in the form  y = mx + c. 

 

(2) 

8.3 Show that  6k =− . 

 

(1) 

8.4 Calculate the length of  DC. 

 

(2) 

8.5 
Calculate the ratio of  

DB

DC
. 

 

(2) 

8.6 If  M  is a point on  AD  such that AC || MB, calculate the ratio of  

AreaΔMBD

AreaΔACD
. 

 

(4) 

8.7 If it is further given that the gradient of  AD  is 4−   and the length of  AD  is               

612  units, calculate the coordinates of  A. 

(6) 

 

 



Page 42 of 48 

 

CIRCLES 

QUESTION 1 

Drawn below is the BIGGER circle centered at M and SMALLER circle centered at K.  ATE 

is a tangent to the bigger circle at T. TN is a diameter of the bigger circle and NK is a radius 

of the smaller circle. The coordinates of T ( – 1; 8), M (3 ; 4 ) and L (3 ; – 5) 

 

 

 
 

1.1 Determine the equation of the circle in the form (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2. 

 

(2) 

1.2 Determine the equation of the tangent through point T. 

 

(5) 

1.3 Does point P(7; 3) lie inside, outside or on the circle. Show all calculations. 

 

(4) 

1.4 If it is further given that KL is a tangent at L, to the circle centered at M. 

Determine the coordinates of K, the center of the smaller circle. 

(5) 
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QUESTION 2 

In the diagram, the equation of the circle centred at N(–12 ; 5) is 

0153102422 =+−++ yxyx .  The equation of the circle centred at  M  is  

( ) ( ) 2536
22
=+++ yx .  PS  and  PR  are tangents to the circle centred at  M  at  S  and  R  

respectively.  PR  is parallel to the x-axis.  K(–17 ; –5) is a point on  PS.  The straight line 

joining  N  and  M  cuts the smaller circle at  T  and the larger circle at  S. 

 

 

 
2.1 Write down the coordinates of  M. 

 

(2) 

2.2 Calculate the: 

 

 

 2.2.1 Length of the radius of the smaller circle 

 

(2) 

 2.2.2 Length of TS 

 

(4) 

2.3 Determine the equation of the tangent: 

 

 

 2.3.1 PR 

 

(2) 

 2.3.2 PS, in the form  cmxy +=  

 

(5) 

2.4 Quadrilateral PSMR is drawn.  Calculate the: 

 

 

 2.4.1 Perimeter of PSMR 

 

(5) 

 2.4.2 
Ratio of    

PSMRralquadrilateofarea

ΔNPSofarea
 

(2) 
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QUESTION 3 

In the diagram, the circle centred at  C(2 ; p)  is drawn.  A(5 ; 1)  and  B ( )3; 3− −  are 

points on the circle.  E  is the midpoint of  AB. 

 

 
3.1 Calculate the coordinates of  E,  the midpoint of  AB. 

 

(2) 

3.2 Calculate the length of  AB.  Leave your answer in surd form. 

 

(1) 

3.3 Determine the equation of the perpendicular bisector of  AB  in the form 
y mx c= + . 

 

(4) 

3.4 Show that  p = –3. 

 

(1) 

3.5 Show, by calculation, that the equation of the circle is   

x2 + y2 – 4x + 6y – 12 = 0. 

 

(4) 

3.6 Calculate the values of  t  for which the straight line  y = tx + 8  will not 

intersect the circle. 

(6) 
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QUESTION 4 

In the diagram, the circle with centre  O  has the equation  2 2 20x y+ = .  G ( ) ;  0t
 
is the 

centre of the larger circle. A common tangent touches the circles at  D  and  F  respectively, 

such that D(p ; –2)  lies in the 4th quadrant. 

 

 

 

 
4.1 Given that  D(p ; –2)  lies on the smaller circle, show that 4p = . 

 

(2) 

4.2 ( )E 6  ;  2   is the midpoint of  DF.  Determine the coordinates of  F. 

 

(3) 

4.3 Determine the equation of the common tangent, DF, in the form  y mx c= + . 

 

(4) 

4.4 Calculate the value of  t.  Show ALL working. 

 

(3) 

4.5 Determine the equation of the larger circle in the form  
2 2 0ax by cx dy e+ + + + = . 

 

(4) 

4.6 The smaller circle must be translated by  k  units along the x-axis to touch the 

larger circle internally. Calculate the possible values of  k. 

(4) 
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QUESTION 5 

In the diagram,  M(1 ; 3)  is the centre of the circle. The circle cuts the  x-axis at  N.  ST is 

a tangent to the circle at  P(3 ; 9).  R(d ; 1), with  d > 0,  and  L  lie on the circle.  O  and  V  

are the  x-intercepts of  PL  and  RL  respectively. 

 

 
5.1 Write down the coordinates of  L. 

 

(2) 

5.2 Determine the equation of tangent ST  to the circle at  P. 

 

(4) 

5.3 Show that the equation of the circle with centre M  is  
2 2 2 6 30 0x y x y+ − − − = . 

 

(4) 

5.4 Show that  d = 7. 

 

(2) 

5.5 Calculate the size of  L̂ . 

 

(5) 

5.6 TR  is a tangent to the circle at  R.  Prove that  PT ⊥ RT. (3) 
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