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Important terminilogy 

 

 
 

 

The concepting of increasing and decresing in functions: all functions 

 

• The function is INCREASING when the value of 𝑦 increases as 𝑥 is increasing from left to 

right 

o THE GRAPH GOES UP 

 

• The function is DECREASING when the value of 𝑦 decreases as 𝑥 is increasing from left to 

right 

o THE GRAPH GOES DOWN 

 

 

FUNCTIONS 
Outcomes:  

 

 

 

 

 
 (SOURCE: CURRICULUM AND ASSESSMENT POLICY STATEMENT(CAPS)SENIOR PHASE GRADES (10 – 12) MATHEMATICS) 

For all functions 

See the parabola 

See the parabola 

See the hyperbola and 

parabola 

See the hyperbola and 

exponential function 

The domain is the set of 

allowed 𝒙-values which 

determine the range of 

𝒚-values. 
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LINEAR FUNCTION (STRAIGHT LINE) 

 

The graph of    𝑦 = 𝑚𝑥 + 𝑐  
 
                
 
 
 
 
When 𝑚 > 0 (gradient is positive) and 
           𝑚 < 0 (gradient is negative) 
 
Domain: 𝑥 ∈ 𝑅 

Range: 𝑦 ∈ 𝑅 

 
 
Shape 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Standard form of linear 

function 

WHERE 

𝑚 = 𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 
𝑐 = 𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 

 

When 𝒎 > 𝟎 
1. The gradient is positive 

2. The function is increasing 

When 𝒎 < 𝟎 
3. The gradient is negative 

4. The function is decreasing 
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Example 1 
 
Sketch the graph of 𝑦 = 2𝑥 − 1 and determine the domain and range of the function, and state if the 

function is increasing or decreasing. 

 

Solution 

 

𝒙 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕: 𝒍𝒆𝒚 𝒚 = 𝒐 
0 = 2𝑥 − 1 
−2𝑥 = −1 

𝑥 =
1

2
 

∴ (
1

2
; 0) 

𝑦 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡: 𝑙𝑒𝑡 𝑥 = 0 
𝑦 = 2(0) − 1 
𝑦 = −1 
∴ (0; −1) 

 

Domain: 𝑥 ∈ 𝑅 

Range:𝑦 ∈ 𝑅 

 

The function is increasing 

 

Example 2 

Determine the equations of the following graphs: 

 

 
 

 
         𝑦 = 𝑥 − 2                                     𝑦 = −2𝑥 
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HYPERBOLIC FUNCTIONS(HYPERBOLA) 

 

The graph of 𝑦 =
𝑎

𝑥+𝑝
+ 𝑞  

𝒕𝒂𝒌𝒆 𝒏𝒐𝒕𝒆 𝒕𝒉𝒂𝒕 𝒚 =
𝟐

𝒙 − 𝟐
+ 𝟏  

 

                                  =
𝟐

𝒙 + (−𝟐)
+ 𝟏   

 
The equations of asymptotes are 𝑥 = −𝑝 (vertical asymptote) and 

                                                     𝑦 = 𝑞 (horizontal asymptote) 
 
Domain: 𝑥 ∈ 𝑅, 𝑥 ≠ −𝑝 

 

Range: 𝑦 ∈ 𝑅, 𝑦 ≠ 𝑞 

 
Shape 

 
 
The equations of the axis of symmetry 

 

The hyperbola has two equations of symmetry 

𝒎 = 𝟏 𝒎 = −𝟏 

 

𝒚 = 𝒙 + 𝒄 

 

 

𝒚 = −𝒙 + 𝒄 

 

N.B the equations of the axis of symmetry of the hyperbola passes through the point 

of intersection of asymptotes (−𝑝; 𝑞) 
 
In general, for the hyperbola, the equations of the axis of symmetry are given by the 

following formulae: 

𝒎 = 𝟏 𝒎 = −𝟏 

𝒚 = (𝒙 + 𝒑) + 𝒒 

 
∴ 𝒚 = 𝒙 + 𝒑 + 𝒒 

𝒚 = −(𝒙 + 𝒑) + 𝒒 

 
∴ 𝒚 = −𝒙 − 𝒑 + 𝒒 

N.B Ensure that the hyperbola is in standard form before applying the formula 

 

Standard form of hyperbola 
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Example 1 
 

Sketch the graph of  𝑦 =
10

𝑥+2
− 3 , write down the domain and range of the function, and 

write down the equations of asymptotes. state whether the function is increasing or 
decreasing. Lastly, determine the equation of the asymptote with a positive gradient. 
 
Solutions 
 

 
 

 
graph not drawn to scale 

 

Domain: 𝑥 ∈ 𝑅, 𝑥 ≠ −2 

 

Range: 𝑦 ∈ 𝑅, 𝑦 ≠ −3 

 

The function is decreasing 

Equation of the axis of symmetry with positive gradient: 

𝑦 = 𝑥 + 𝑐 
−3 = −2 + 𝑐 
𝑐 = −1 
∴ 𝑦 = 𝑥 − 1 
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Example 2 
 

Sketch the graph of  𝑦 = −1 −
8

𝑥−4
 , and write down the domain and range of the function. 

And determine the equation of the axis of symmetry with a negative gradient. 
 

  Solution 

 

 
graph not drawn to scale 

 

Domain: 𝑥 ∈ 𝑅, 𝑥 ≠ 4 

Range: 𝑦 ∈ 𝑅, 𝑦 ≠ −1 

 

The function is increasing 

 

Equation of the axis of symmetry with positive gradient: 

𝑦 = −𝑥 + 𝑐 
−1 = −(4) + 𝑐 
𝑐 = 3 
∴ 𝑦 = −𝑥 + 3 

 

 

 

 

 

 

 

 

 

Standard form of 

hyperbola 



Download digital material on our website www.jenntc.co.za 

JENN TRAINING; GRADE 12 [FUNCTIONS AND INVERSES]                          

 

9 

 

Example 3 

 

 

 

∴ 𝒚 = −
𝟔

𝒙 + 𝟐
− 𝟑 

𝑵. 𝑩 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒊𝒔 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 
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Activities 
 

The diagram below shows the hyperbola defined by 
4

( ) 1f x
x p

−
= +

+
 

The lines g and 2y x= − +  are axes of symmetry of  f  and intersect at B, the point of intersection 
 

of the asymptotes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1 Determine the equation of  f  and hence the value of p .                             

 

1.2 Determine the equation of g, the other axis of symmetry of  f .           

 

1.3 Write down the domain of  f .                      

 

1.4 Suppose that the graph of  f  is shifted left so that A coincides with the origin. 

 Determine the equation of the vertical asymptote of the newly formed graph.            

 

 

 

 

 

 

 

 

 

 

 

 

 

2y x= − +
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QUADRATIC FUNCTION(PARABOLA) 

 

 
 
The graph has the axis of symmetry at  𝑥 = −𝑝 

 

The graph has the turning point by (−𝑝 ;  𝑞) 

 
Domain: 𝑥 ∈ 𝑅 

 

Range: 𝑦 ≥ 𝑞)        (WHEN a > 0)  

         or   

           𝑦 ≤ 𝑞          (WHEN a < 0) 

 
 
N.B The parabola changes from increasing to decreasing or decreasing to increasing at the 

turning point. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝐰𝐡𝐞𝐧 𝐚 > 𝟎 
𝟏. 𝑻𝒉𝒆 𝒈𝒓𝒂𝒑𝒉 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒔 𝒇𝒐𝒓: 𝒙 >  −𝒑 
𝟐. 𝑻𝒉𝒆 𝒈𝒓𝒂𝒑𝒉 𝒅𝒆𝒄𝒓𝒆𝒂𝒔𝒆 𝒇𝒐𝒓: 𝒙 <  −𝒑 

𝐰𝐡𝐞𝐧 𝐚 < 𝟎 
𝟏. 𝑻𝒉𝒆 𝒈𝒓𝒂𝒑𝒉 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒆𝒔 𝒇𝒐𝒓: 𝒙 <  −𝒑 
𝟐. 𝑻𝒉𝒆 𝒈𝒓𝒂𝒑𝒉 𝒅𝒆𝒄𝒓𝒆𝒂𝒔𝒆 𝒇𝒐𝒓: 𝒙 >  −𝒑 

 

N.B 
1. 𝒒 is the minimum of the 

parabola when 𝒂 > 𝟎  

 

2. 𝒒 is the maximum of the 

parabola when 𝒂 < 𝟎  

 

3. We obtain the maximum or 

the minimum at 𝒙 = −𝒑 

 

Minimum  
turning point 

Maximum  
turning point 
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The quadratic function can also be represented in the form: 

 

 𝑦 = 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

 
 

 

The graph has the axis of symmetry at  𝑥 = −
𝑏

2𝑎
 

 

The graph has the turning point by (−
𝑏

2𝑎
 ;  𝑓(−

𝑏

2𝑎
)) 

 
Domain: 𝑥 ∈ 𝑅 
 

Range: 𝑦 ≥ 𝑓(−
𝑏

2𝑎
)        (WHEN a > 0)  

         or   

           𝑦 ≤ 𝑓(−
𝑏

2𝑎
)          (WHEN a < 0) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Standard form of 

parabola 

N.B 
 

𝟏. 𝒇 (−
𝒃

𝟐𝒂
) is the minimum of 

the parabola when 𝒂 > 𝟎  

 

2. 𝒇 (−
𝒃

𝟐𝒂
)  is the maximum 

of the parabola when 𝒂 < 𝟎  

 

3. We obtain the maximum or 

the minimum at 𝒙 = −
𝒃

𝟐𝒂
 

 

 

Minimum  
turning point 

Maximum  
turning point 
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Example 1 
 
Sketch the graph of 𝑓(𝑥) = 𝑥2 − 5𝑥 − 6 , clearly showing intercepts with the axes and the turning 

point. Also give the interval where the function is increasing and where the function is decreasing. 

Lastly, determine the domain and range of of 𝑓(𝑥) = 𝑥2 − 5𝑥 − 6. 

 

Solutions 
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6.     The interval where the graph is increasing 

          

         𝑥 >
5

2
 

  

        The interval where the graph is decreasing 

 
 

         𝑥 <
5

2
 

 
7.    Domain: 𝑥 ∈ 𝑅 

 

       Range:𝑦 ≥ −
49

4
 

 
 Determining the equation of the quadratic function 

 
SOURCE:Mind The Gap Mathematics Study Guide 
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Example 2 
 

 
 
Example 3 
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Activities 
 

1.1 Consider the function 2( ) ( 2) 1f x x= − − +  

 

1.1.1 Draw a neat sketch graph indicating the coordinates of the intercepts with  

 the axes, the coordinates of the turning point and the equation of the axis  

 of symmetry.                                                

 

 1.1.2 Write down the range.                                                        

 

1.2 Consider the following functions:    2( ) 2 3f x x x= − −    and  2( ) 2g x x=  

 

 1.2.1 Determine the coordinates of the turning point of  f.                              

 

 1.2.2 Write down the x-intercepts of  f.                     

 

 1.2.3 Draw a neat sketch graph of  f.                                                                 

 

 1.2.4 State the minimum value of  f.                     

 

 1.2.5 Write down the equation of the axis of symmetry of g.                  

 

 1.2.6 If the graph of g is shifted 3 units left and 1 unit upwards, state the  

  equation of the newly formed graph.                      
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EXPONENTIAL FUNCTION 

 
The graph of 𝒚 = 𝒂. 𝒃𝒙+𝒑 + 𝒒 where 𝑏 > 0 and 𝑏 ≠ 1  

 
The equation of an asymptote is 𝑦 = 𝑞  (horizontal asymptote) 
 
Domain: 𝑥 ∈ 𝑅 

 

Range: 𝑦 > 𝑞  [if 𝑎 > 0] or 𝑦 < 𝑞  [if 𝑎 < 0] 

 

 

 
 
(Source: MATHS MADE EASY – A comprehensive guide to Grade 12 Mathematics) 

 
 
 

Standard form of 

exponential 

function 
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Example 1 

 

 
y-intercept: let x = 0 
 y = - 3 
 
 

N.B the function is decreasing 

 
 
Example 2 

 

 
y-intercept: let x = 0 

 y = 
4

3
 

 
N.B the function is inccreasing 
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Determining the equation of exponential function 

 
Example 3 
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Activities 
 
Consider the following functions: 

 

  1( ) 2 1xf x += −    

 

 1.1 Determine the coordinates of  the y-intercept of  f.                  

   

 1.2 Determine the coordinates of  the x-intercept of  f.                   

 

 2.1.3 Sketch the graph of  f.                      
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TRANSFORMATION OF FUNCTIONS 

 

REFLECTIONS AND TRANSLATIONS 

 

𝐆𝐢𝐯𝐞𝐧 𝒇(𝒙) =
𝟐

𝒙 + 𝟏
− 𝟑 

 

𝐆𝐢𝐯𝐞𝐧 𝒇(𝒙) = 𝟐. 𝟑𝒙−𝟐 + 𝟒 

 

𝐆𝐢𝐯𝐞𝐧 𝒇(𝒙) = 𝒙𝟐 + 𝟓𝒙 + 𝟔 

 

a. The graph of 𝑔(𝑥) is obtained by 

shifting the graph of 𝑓(𝑥) 2 units up 

and 3 units to left. Determine the 

equation of 𝑔(𝑥). 

 

Solution 

𝑔(𝑥) = 𝑓(𝑥 + 3) + 2 

 

          =
2

𝑥 + 3 + 1
− 3 + 2 

          =
2

𝑥 + 4
− 1 

 

b. The graph of ℎ(𝑥) is obtained by 

reflecting the graph of 𝑓(𝑥) in the 

𝑥 − 𝑎𝑥𝑖𝑠. Determine the equation of 

ℎ(𝑥). 

 

Solution 

ℎ(𝑥) = −𝑓(𝑥) 

 

          = − (
2

𝑥 + 1
− 3) 

          = −
2

𝑥 + 1
+ 3 

 

c. The graph of 𝑚(𝑥) is obtained by 

reflecting the graph of 𝑓(𝑥) in the 

𝑦 − 𝑎𝑥𝑖𝑠. Determine the equation of 

𝑚(𝑥). 

 

Solution 

𝑚(𝑥) = 𝑓(−𝑥) 

 

           =
2

−𝑥 + 1
− 3 

          =
2

−(𝑥 − 1)
− 3 

         = −
2

𝑥 − 1
− 3 

a. The graph of 𝑔(𝑥) is 

obtained by shifting the graph 

of 𝑓(𝑥) 2 units up and 3 units 

to left. Determine the equation 

of 𝑔(𝑥). 

 

Solution 

𝑔(𝑥) = 𝑓(𝑥 + 3) + 2 
          = 2.3𝑥+3−2 + 4 + 2 
          = 2.3𝑥+1 + 6 

 

b. The graph of ℎ(𝑥) is 

obtained by reflecting the 

graph of 𝑓(𝑥) in the 𝑥 − 𝑎𝑥𝑖𝑠. 

Determine the equation of 

ℎ(𝑥). 

 

Solution 

ℎ(𝑥) = −𝑓(𝑥) 
          = −(2.3𝑥−2 + 4) 
          = −2.3𝑥−2 − 4  
 

c. The graph of 𝑚(𝑥) is 

obtained by reflecting the 

graph of 𝑓(𝑥) in the 𝑦 − 𝑎𝑥𝑖𝑠. 

Determine the equation of 

𝑚(𝑥). 

 

Solution 

𝑚(𝑥) = 𝑓(−𝑥) 
           = 2.3−𝑥−2 + 4 

           = 2.3−(𝑥+2) + 4 

           = 2. (
1

3
)

𝑥+2

+ 4 

 

 

a. The graph of 𝑔(𝑥) is obtained by 

shifting the graph of 𝑓(𝑥) 2 units 

down and 3 units to right. Determine 

the equation of 𝑔(𝑥). 

 

Solution 

𝑔(𝑥) = 𝑓(𝑥 − 3) − 2 
           = (𝑥 − 3)2 + 5(𝑥 − 3) + 6 − 2 
           = 𝑥2 − 6𝑥 + 9 + 5𝑥 − 15 + 4 

          = 𝑥2 − 𝑥 − 2 

 

b. The graph of ℎ(𝑥) is obtained by 

reflecting the graph of 𝑓(𝑥) in the 

𝑥 − 𝑎𝑥𝑖𝑠. Determine the equation of 

ℎ(𝑥). 

 

Solution 

ℎ(𝑥) = −𝑓(𝑥) 
          = −(𝑥2 + 5𝑥 + 6) 
          = −𝑥2 − 5𝑥 − 6 

 

 

c. The graph of 𝑚(𝑥) is obtained by 

reflecting the graph of 𝑓(𝑥) in the 

𝑦 − 𝑎𝑥𝑖𝑠. Determine the equation of 

𝑚(𝑥). 

 

Solution 

𝑚(𝑥) = 𝑓(−𝑥) 
           = (−𝑥)2 + 5(−𝑥) + 6 
           = 𝑥2 − 5𝑥 + 6 
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INVERSE FUNCTIONS 

 
 
The concept of a function 

 
 

 
(Source: MATHS MADE EASY – A comprehensive guide to Grade 12 Mathematics) 
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Examples 

 

 

 
 
 

(Source: Mind Action series Mathematics12 textbook and Workbook ) 
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Inverse Function 
 
 
 
 
 
 
 
 

• N.B The domain of the inverse is the range of the function and the range of the inverse is 

the domain of the function. 

• When the function is increasing, its inverse also increases. When the function decreases, 

its inverse will also decrease. 

 
 

Inverse function : Linear (𝒚 = 𝒂𝒙 + 𝒒) 
 
Example 1 
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Inverse function : Quadratic (𝒚 = 𝒂𝒙𝟐) 
 
Example 2 
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Example 3 

 

 

 



Download digital material on our website www.jenntc.co.za 

JENN TRAINING; GRADE 12 [FUNCTIONS AND INVERSES]                          

 

27 

 
 
 
 

Inverse function : Exponential 
 
Example 4 

 

 
 

Solution 

 
b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) The domain and Range of 𝒇(𝒙) 

 

Domain: 𝒙 ∈ 𝑹 

Range: 𝒚 > 𝟎 

 

The domain and Range of 𝒇−𝟏(𝒙) 

 

Domain: 𝒙 > 𝟎 

Range: 𝒚 ∈ 𝟎 
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Activities 

 

QUESTION 1  

 

Given:  2( ) 2f x x=  for the domain 0x  . 

 
2.4 Sketch the graph of  f .                                                       

 

1.2 Determine the equation of the inverse function of  f .                    

 

1.3 Sketch the graph of 1( )y f x−=  on the same set of axes as f .      

 

QUESTION 2  

 

Given:   ( ) 3xf x =  

 

2.1 Write down the equation of 1f −  in the form ...y =                      

 

2.2 Sketch the graph of  f  and 1f −  on the same set of axes.                      

 

2.3 Solve the following using the graphs of  f  and 1f − : 

 

 2.3.1 1( ). ( ) 0f x f x−                       

 

 2.3.2 1. ( ) 0x f x−                         

 

2.4 Sketch the graph of ( ) ( 1) 1y g x f x= = − − +  on a set of axes. 

Show intercepts with the axes and the asymptote of the graph.                    
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COMBINATIONS 

Take note of the following when working with combination of functions: 

 

Consider the graphs of 𝒇 and 𝒈 below 

 

 
 

For 𝒇(𝒙)  >  𝟎 𝒐𝒓 𝒇(𝒙)  < 𝟎 For 𝒇(𝒙) > 𝒈(𝒙) 𝒐𝒓 𝒇(𝒙)  < 𝒈(𝒙) For 𝒇(𝒙). 𝒈(𝒙)  > 𝟎 𝒐𝒓 𝒇(𝒙). 𝒈(𝒙)  < 𝟎 

Focus on the 𝑥 − 𝑎𝑥𝑖𝑠. 𝑓(𝑥)  >  0 

means where the graph of 𝑓(𝑥) is 

positive, which will be above the 

𝑥 − 𝑎𝑥𝑖𝑠. 

 

 And 𝑓(𝑥) <  0 means where the 

graph of 𝑓(𝑥) is negative, which 

will be below the 𝑥 − 𝑎𝑥𝑖𝑠. 

  𝑓(𝑥)  >  𝑔(𝑥) means where 

the graph of 𝑓(𝑥) is above the 

graph of 𝑔(𝑥).  

 

And  𝑓(𝑥) <  𝑔(𝑥) means 

where the graph of 𝑓(𝑥) is 

below the graph of 𝑔(𝑥).  

𝒇(𝒙). 𝒈(𝒙)  > 𝟎 means where the 

product of 𝒇(𝒙) and 𝒈(𝒙) is positive. 

 

And 𝒇(𝒙). 𝒈(𝒙) < 𝟎 means where the 

product of 𝒇(𝒙) and 𝒈(𝒙) is negative. 

 

 

 

 

 

 

 

 

 

 

 



Download digital material on our website www.jenntc.co.za 

JENN TRAINING; GRADE 12 [FUNCTIONS AND INVERSES]                          

 

30 

 

Example 1 
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Solutions 
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Example 2 
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Solutions 
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Example 3 

 
QUESTION 1  

 

The graphs of 2( ) 2 4 6f x x x= + −  and ( ) xg x a=  are represented in the sketch below. 

A and B are the x-intercepts of  f  and R is the turning point of  f . The point C( 2 ; 4)−   

is a point on the graph of g. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1 Show that 
1

2
a = .                       

 

1.2 Determine the length of AB.           

 

1.3 Determine the length of SR.           

 

1.4 Write down the equation of h, if h is the reflection of  f  in the y-axis. 

 Express your answer in the form 2( ) ( )h x a x p q= + + .      

 

1.5 Write down the equation of 1g−  in the form ....y =        

 

1.6 Sketch the graph of 1( )y g x−=  on a set of axes.       

 

1.7 Determine the values of x for which: 

 

 1.7.1 1( ) 2g x−  −             

 

                       

 

C( 2 ; 4)−
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Solutions 
 

1.1 

2

2

2

2

4

1
4

4 1

1

4

1

2

xy a

a

a

a

a

a

−

=

 =

 =

 =

 =

 =

 

1.2 2

2

0 2 4 6

0 2 3

0 ( 3)( 1)

3   or   1

AB 4 units

x x

x x

x x

x x

= + −

 = + −

 = + −

 = − =

 =

 

1.3 
R

2
R

4
1

2(2)

2( 1) 4( 1) 6 8

SR 8 units

x

y

= − = −

 = − + − − = −

 =

 

Alternatively: 

( ) 4 4

0 4 4

1

f x x

x

x

 = +

 = +

 = −

 

1.4 2( ) 2( 1) 8h x x= − −  

1.5 

1
2

1

2

1

2

log

x

y

y

x

y x

 
=  
 

 
 =  

 

 =

 

1.6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1
2

logy x=

(1 ; 0)

(2 ; 1)−
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3−

2x =

2y = −

B(2;1)

 

 

 

1.7.1  

 

 

 

 

 

 

 

 

 

 

 

1
2

2

1

log 2

1
4

2

( ) 2 for all 0 4

x

x

g x x

−

−

= −

 
 = = 

 

  −  

 

 
Example 4 

 
QUESTION 1 
 

In the diagram below, the graph of ( )
a

f x q
x p

= +
+

 cuts the y-axis at 3−  and the x-axis at A. The 

graph of 2( ) ( )g x m x n c= + +  intersects  f  at A, cuts the y-axis at 3−  and has a  
 

turning point at B(2;1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1
2

logy x=

2y = −
(4 ; 2)−

4
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Determine: 

 

1.1 the equation of f.                                    

                                          

 

1.2 the equation of g.                                                              

  

1.3 the length of OA.                             

 

1.4 the values of x for which ( ). ( ) 0.f x g x              

                            

Solutions 

1.1 
2

2

Substitute (0 ; 3) :

3 2
0 2

1
2

2

2
( ) 2

2

a
y

x

a

a

a

f x
x

= −
−

−

− = −
−

− =
−

 =

 = −
−

 

1.2 2

2

2

2

( 2) 1

Substitute (0 ; 3):

3 (0 2) 1

4 ( 2)

4 4

1

( ) ( 2) 1

y m x

m

m

m

m

g x x

= − +

−

− = − +

− = −

− =

 = −

 = − − +

 

1.3 2
0 2

2

0 2 2( 2)

0 2 2 4

2 6

3

OA 3 units

x

x

x

x

x

= −
−

 = − −

 = − +

 =

 =

 =

 

Alternatively: 
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2

2

2

2

0 ( 2) 1

( 2) 1

4 4 1

4 3 0

( 1)( 3) 0

1   or   3

OA 3 units

x

x

x x

x x

x x

x x

= − − +

 − =

 − + =

 − + =

 − − =

= =

 =

 

1.4 ( ). ( ) 0f x g x   for all  

1 2   or   3x x  =  
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THE AVERAGE GRADIENT BETWEEN TWO POINTS 

 

 
 

Example 
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Solutions 
 

 
 
 

Activities 
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SOLUTIONS TO ACTIVITIES 

 
Hyperbolic Functions 

 
1.1 1y =  is the horizontal asymptote. 

Now substitute 1y =  into 2y x= − + : 

1 2

1

x

x

 = − +

 =
 

B is the point (1;1)  

The vertical asymptote’s equation is 1x =  

Therefore, the equation of the hyperbola is 

4
( ) 1

1
f x

x

−
= +

−
 

The value of p is 1p = − . 

 

 

1.2 The equation of the other axis of symmetry is: 
( )

( 1) 1

( )

y x p q

y x

y x

g x x

= + +

 = − +

 =

 =

 

 

1.3 Domain of f : 𝑥 ∈ 𝑅, 𝑥 ≠ 1 

 

 

1.4 4
0 1

1

0 4 1

5

A(5 ; 0)

x

x

x

−
= +

−

 = − + −

 =

 

If the graph of  f  is shifted 5 units left, then the 

  newly formed graph’s asymptote will be 4x = − . 
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Quadratic Functions 

 
1.1.1 Intercepts with the axes: 

y-intercept:  Let  
2(0 2) 1 3

(0 ; 3)

y = − − + = −

−
 

x-intercepts:  Let  

2

2

2

2

0 ( 2) 1

( 2) 1

4 4 1

4 3 0

( 1)( 3) 0

1   or   3

(1; 0)   and   (3 ; 0)

x

x

x x

x x

x x

x x

= − − +

 − =

 − + =

 − + =

 − − =

= =

 

Axis of symmetry:  2x =  

Turning point:   (2 ;1)  

 

1.1.2 Range:  ( ;1]y −    

1.2.1 2

TP

2
TP

( ) 2 3

( 2)
1

2(1)

(1) 2(1) 3 4

(1; 4)

f x x x

x

y

= − −

−
= − =

= − − = −

−

 

 

1.2.2 20 2 3

0 ( 3)( 1)

3   or   1

x x

x x

x x

= − −

 = − +

 = = −

 

 

1.2.3  

 

 

 

 

 

 

 

 

 

 

 

1.2.4 minimum value 4= − .  

1.2.5 0x =   

1.2.6 22( 3) 1y x= + +   

 
 
 

0x =

0y =

(2 ;1)

(0 ; 3)−

(3 ; 0)(1; 0)

2x =

(1; 4)−

(0 ; 3)−

(3 ; 0)( 1; 0)−

1x =
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Exponential Functions 

1.1 0 12 1 1

(0 ;1)

y += − =
 

1.2 1

1

0 1

0 2 1

1 2

2 2

1      ( 1; 0)

x

x

x

x

+

+

+

= −

 =

 =

 = − −

 

1.3  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1y = −

( 1; 0)−

(0 ;1)
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Inverse Functions 

 
QUESTION 1  

 

1.1  

 

 

 

 

 

 

 

 

 

 

 

 

1.2 2

2 1

2

2    0     

2    0     

2

     ( 0)
2

y x x f

x y y f

x
y

x
y x

−

= 

= 

 =

 = 

 

1.3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1; 2)

(1; 2)

(2 ;1)

y x=

1f −
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QUESTION 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 
3logy x=  

2.2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3.1 1( ). ( ) 0f x f x−   for all 0 1x   

2.3.2 1. ( ) 0x f x−   for all 1x  . 

2.4 1( ) 3 1xy g x −= = − +  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(0 ;1)

(1; 3)

y x=

1f −

(1; 0)

(3 ;1)

(1; 0)

2
3

(0 ; )

1y =
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Average Gradient Between Two Points 
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Appendix A: Examination Guidelines 
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Appendix B: Information Sheet 
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