
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

  

 

 

  

 

WINTER CLASSES

TERM 2



Page 2 of 85 

 

ICON DESCRIPTION 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

MIND MAP 

 
EXAMINATION 

GUIDELINE 

 
CONTENTS 

 
ACTIVITIES 

 

BIBLIOGRAPHY 
 

TERMINOLOGY 

 
WORKED 

EXAMPLES 

 
STEPS 



Page 3 of 85 

 

CONTENTS               PAGE 
 

FUNCTIONS AND GRAPHS  

A) CONTENT AND EXAMPLES 4 – 36  

B) ACTIVITIES 37 – 46  

  

DIFFERENTIAL CALCULUS  

A) CONTENT AND EXAMPLES 47 – 58 

B) ACTIVITIES 59 – 64  

  

PROBABILITY  

A) CONTENT AND EXAMPLES 65 – 78  

B) ACTIVITIES 79 – 82  

  

ANNEXURE A: INFORMATION SHEET 83 

ANNEXURE B: EXAMINATION GUIDELINES 84 

BIBLIOGRAPHY 85 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 
 

 

 

 

 

 

 

 

 

 

 



Page 4 of 85 

 

 

 

 

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 AND GRAPHS 
Overview:  

 

 

 

 

 
 (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 
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SECTION 1: 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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SECTION 2: 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 

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

formula 

 
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 
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Example 3 

 

 

 

∴ 𝒚 = −
𝟔

𝒙 + 𝟐
− 𝟑 

𝑵. 𝑩 𝒕𝒉𝒆 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏 𝒊𝒔 𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 
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SECTION 3: 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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SECTION 4: 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 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 



Page 19 of 85 

 

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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SECTION 5: 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 
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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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                    SECTION 6: 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. 
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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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SECTION 7: THE AVERAGE GRADIENT BETWEEN TWO POINTS 

 

 
 

Example 
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Solutions 
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SECTION 8: ACTIVITIES OF FUNCTIONS AND GRAPHS 

 

Activity 1 
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Activity 2 
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Activity 3 

 

 



Page 44 of 85 

 

 



Page 45 of 85 
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Activity 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ON YOUR BOOK 



Page 47 of 85 

 

DIFFERENTIAL CALCULUS 

 

Overview: 

1. The equations of tangents to graphs. 

2. The ability to sketch graphs of cubic functions. 

3. Practical problems involving optimization and rates of change (including the calculus of motion). 

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

SECTION 1: SKETCHING OF THE CUBIC FUNCTION 

 

Take note of the standard form and shape of a cubic function: 

 

Standard form: 𝑦 = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑  

 

 

If 0a    

 

 

 

 

 

If 0a    

 

 

 

 

 

 

 

 

Local maximum 

Local minimum 

Local minimum 

Local maximum 
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Steps to follow when sketching: (N.B sometimes, if not most of the time, you will be directed by the 

question as to where to start,.. see the worked example) 

 

1. Determine the 𝑥 and 𝑦 - intercepts 

a. intercept(s)x−   

i. Let y = 0 and simplify 

ii. Find the factor 

iii. Solve for 𝑥 

b. intercepty −   

i. Let 𝑥  = 0 and solve for 𝑦 

2. Determine the turning points 

a. Find the first derivative 

b. Equate to zero 

c. Solve for 𝑥 (these are 𝑥 -values of the turning points) 

d. Substitute the 𝑥 -values into the original function to find the corresponding  𝑦-values) 

3. Sketch  

 

N.B Take note of different ways of finding the point of inflection: 

Way 1 

1. Find the second derivative of the function. E.g 𝑓′′(𝑥) 

2. Equate the second derivative to zero and solve for 𝑥. You now have 𝑥-value of point of inflection. 

3. Substitute the 𝑥-value into the original function, e.g 𝑓(𝑥), to get the corresponding 𝑦-value, and 

thus the point of inflection. 

Way 2 (Using 𝒙-values the turning points: The point of inflection lies half-way between the turning 

             points of a cubic function) 

1. Find the 𝑥-value of the point of inflection by adding together 𝑥-values of the turning points and 

then dividing the result by 2. You now have the 𝑥-value of the point of inflection. 

2. Substitute the 𝑥-value into the original function, e.𝑔 𝑓(𝑥), to get the corresponding y-value, and 

thus the point of inflection. 
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Worked example(s) 

Example 1 

 

 

 

 

 

 

 

 

 

Solutions 

 

             1. 

 

 

 

 

2.  
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3. 

 

 

 

 

 

 

 

 

 

4. 
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Example 2 

Given:    

1.1.Draw a sketch graph of 𝑓, showing all intercepts with axes, and turning points. 

Solution 

𝒚-intercept:  

 

       

-intercept is given by       

𝒙-intercept:   

 

(x – 2)(x + 3)(x – 2) = 0 

 

 

intercepts are given by and  

Turning points: 

  

 

 

or    

  

 

 

 =   
500

27
= 18,52 

 

120800)0( 23 +−−=f

12=

y )12;0(

0)6)(2( 2 =−+− xxx

0)2(0)3(0)2( =−=+=− xorxorx

232 =−== xorxorx

−x )0;2( )0,3(−

0)( = xf

0823 2 =−− xx

0)2)(43( =−+ xx

3

4
−=x

2=x

12)
3

4
(8)

2

4
()

3

4
( 23 +−−−−−=y

27

500
=

52,18=

128)( 23 +−−= xxxxf
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Local Maximum: ( ; 18,52) 

Local Minimum: (2; 0) 

                                             

                                                               y 

 

                                                           

                                                                  

 

 

 

 

 

 

1.2   Calculate the point of inflection.  

Solution 

 

 

 

 

 

 

 

 

 

 

3
1

1−

26)( −= xxf

026 =−x

3

1
=x

(2; 0) (-3; 0) 

( 3
1

1−
; 18, 52) 

(0; 12) 
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SECTION 2: FINDING EQUATION OF CUBIC FUNCTION AND 

EQUATION OF A TANGENT 
 

Important terminology and/or notes  

• Finding the parameters of the function leads to finding the equation of that function 

• Equation of tangent is the equation of a straight line: y mx c= +   

o What you need… 

▪ The point of contact    

▪ The gradient   
 

Example 1 
 

 

 

 

 

Solution 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Example 2 
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Solution 
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SECTION 3: OPTIMISATION AND RATE OF CHANGE, INCLUDING 

CALCULUS OF MOTION 

 

Important terminology and/or notes 

Maximum and minimum occur at the turning points, thus when maximizing or minimizing, 

find the first derivative, equate the derivative to zero and solve for the unknown, 𝑥 in most 

cases. The value(s) of 𝑥 found after solving is/are where the maximum or the minimum 

occurs. Check the value(s) whether they give maximum or minimum values by substituting 

into original equation. 

 

Worked example(s) 

Example (A) 
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Solutions 

 

1.  

 

 

 

2.  

 

 

Example (B) 

 

 

 

 

 

 

 

 

 

 



Page 57 of 85 

 

Solutions 

 

1.  

 

 

 

 

 

 

2.  

 

 

 

 

 

 

3.  

 

Example (C) 

 

 

 

 

 

 



Page 58 of 85 

 

Solution 

10.1 

 
10.2 

 
10.3 
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SECTION 4: ACTIVITIES OF DIFFERENTIAL CALCULUS 

Activity 1 
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Activity 2 
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Activity 3 
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Activity 4 

 

 

Activity 5 
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PROBABILITY 

Overview:  

 

(a) Dependent and independent events. 

 

(b) Venn diagrams or contingency tables and tree diagrams as aids to 

solving probability problems (where events are not necessarily 

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

MATHEMATICS) 

                        

 

 

 

 

 

 

 

 

 

SECTION 1: GENERAL PROBABILITY 

Probability refers to the likelihood or chance of an event taking place.  

 

𝑻𝒉𝒆 𝒑𝒓𝒐𝒃𝒂𝒃𝒊𝒍𝒊𝒕𝒚 𝒐𝒇 𝒂𝒏 𝒆𝒗𝒆𝒏𝒕 =  
𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒇𝒂𝒗𝒐𝒖𝒓𝒂𝒃𝒍𝒆 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔

𝒕𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒐𝒖𝒕𝒄𝒐𝒎𝒆𝒔
  

 

This ratio can be expressed as a common fraction, a decimal fraction or a percentage. So a probability of 5 

out of 8 can be written as 
5

8
 or as 0,625 or as 62,5%. 
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Notations that are used are to find probability of an event: 

• 𝑃(𝐴) means the probability of event A occurring 

• 𝑃(𝐴′) 𝑜𝑟 𝑃(𝑛𝑜𝑡 𝐴)  means the probability of event A not occurring. 

• 𝑃(𝐴 𝑜𝑟 𝐵)  =  𝑃(𝐴 ∪  𝐵) means the probability of A or B occurring.  

∪ is the symbol for or, it is also known as union. 

• 𝑃 (𝐴 𝑎𝑛𝑑 𝐵)  =  𝑃 ( 𝐴 ∩  𝐵 ) means the probability of A and B occurring. 

 ∩ is the symbol for and, it is also known as intersection. 

 

The Identity  

For any two events A and B: 

 

𝑷(𝑨 𝒐𝒓 𝑩)  =  𝑷(𝑨) +  𝑷(𝑩) −  𝑷(𝑨 𝒂𝒏𝒅 𝑩) 

 

The Addition Rule for Mutually Exclusive Events 

 

Two events are called mutually exclusive if both events cannot take place at the same time.  

 

When events A and B are mutually exclusive, 𝑷(𝑨 𝒂𝒏𝒅 𝑩)  =  𝟎 

 

then 𝑷(𝑨 𝒐𝒓 𝑩) = 𝑷(𝑨) + 𝑷(𝑩) 

 

 

The Complementary Rule: 

 

For two events A and B: 

 

𝑷(𝒏𝒐𝒕 𝑨 ) = 𝟏 − 𝑷(𝑨) 
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The Product Rule for Independent Events  

 

When two events A and B are independent, then  

 

𝑷(𝑨 𝒂𝒏𝒅 𝑩)  =  𝑷(𝑨) × 𝑷(𝑩) 
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SECTION 2: VENN DIAGRAMS 

The shaded regions represent the events above the Venn diagrams. 
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Worked Example 1 
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Solution 
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SECTION 3: TREE DIAGRAMS 

A tree diagram is a picture that helps you to list all possible outcomes of the events. Here 

is the tree diagram for P(H and H) if you flip a coin twice: 

 

In a tree diagram (once it is complete), to find the probability of an outcome we multiply 

across the branches. If more than one outcome matches the results required, then 

addition of the answers gained from the multiplication is used. Remember that each 

‘clump’ of branches should add up to a probability of 1. 

 

 

 

When more than one event takes place consecutively or simultaneously, it is useful to 

represent them as a tree diagram. We represent each event by a column of branches, and 

the number of branches is determined by the number of possible outcomes for that event. 

For example, if a die is thrown, there are six possible outcomes, numbers 1 to 6, which 

we represent by six different line (branches) drawn from the same starting point. If a coin 
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is the tossed (with two possible outcomes , head or tail), we draw the tree diagram as 

shown below. 
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Worked Example 1 

 

Solution 
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Worked Example 2 (Non-replacement) 
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Solution 
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SECTION 4: TWO-WAY CONTINGENCY TABLES 

 

Two-way contingency tables are tools used to organize and display data involving two 

categorical variables. They help learners analyze and calculate probabilities based on 

real-world or survey data. 

 𝐴1 𝐵1 TOTAL 

𝐵1 p q 𝒑 + 𝒒 

𝐵2 r s 𝒓 + 𝒔 

TOTAL 𝒑 + 𝒓 𝒒 + 𝒔 𝒑 + 𝒒 + 𝒓 + 𝒔 = 𝒏 

 

Below are the few examples on how to find probabilities using contingency table. 

𝑃(𝐴1) =
𝒑 + 𝒓

𝑛
 

𝑃(𝐵2) =
𝒓 + 𝒔

𝑛
 

𝑃(𝐴1 ∩ 𝐵2) =
𝑟

𝑛
 

Worked Example 1 
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Solution 
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Worked Example 2 

 

Solution 
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SECTION 5: ACTIVITIES OF PROBABILITY 

Activity 1 

 

Activity 2 
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Activity 3 
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Activity 4 
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Activity 5 

 

Activity 6 
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Annexure A: Information Sheet 
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Annexure B: Examination Guidelines 
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