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SECTION1 
ALGEBRA, EQUATIONS & INEQUALITIES 

 

In this topic, a candidate is expected to apply all the necessary algebraic 

techniques/concepts like simplifying of expressions and equations, using the BODMAS rule, 

exponential laws, among all other algebraic manipulation techniques. 

The sum and difference of two cubes 

The sum of two cubes 

 
The difference of two cubes 

 
 

The difference of squares 

 

𝒙𝟐 − 𝒚𝟐 = (𝒙 − 𝒚)(𝒙 + 𝒚) 
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SOLVING BY FACTORIZATION 
 
Example 1 

 
 
 

USING THE QUADRATIC FORMULA 

 

Example 1 

 

 
 

 
SIMPLIFYING EXPRESSIONS 
Example 1 
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Example 2

 
 
Example 3 

 
solution 
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EXPONENTIAL EQUATIONS 

 

Example 1 

 
 

EQUATIONS WITH SURDS 

Example 1 

 

 
INEQUALITIES  

Example 1 
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SIMULTANEOUS EQUATIONS 

 

Example 1 

 

 
 

Example 2 

 

 
 

 

 

 
 
 
 
 
 
 

𝒙 − 𝟐𝒚 = 𝟑  … …  𝟏 

𝟒𝒙𝟐 − 𝟓𝒙𝒚 = 𝟑 − 𝟔𝒚 … … 𝟐 
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THE NATURE OF ROOTS FOR A QUADRATIC EQUATION 

 

Consider the quadratic equation:  𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0,  
The solution to this equation is 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

For   ∆ = 𝑏2 − 4𝑎𝑐  , we can determine the nature of roots using the following conditions 
 

 
 

 

 

Example 1 
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Example 2 
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Misconceptions and common errors  

1. Incorrect rounding off when using the quadratic formula. 

e.g  

3𝑥2 + 5𝑥 − 7 = 0 

𝑥 =
−(5) ± √(5)2 − 4(3)(−7)

2(3)
 

𝑥 = −2,57  OR   𝑥 = 0,90 wrong 

the acceptable value is 𝑥 = 0,91 

2.  Simultaneous equations.  

Learners forget to substitute for the 𝑥 −values in order to get the corresponding 

𝑦 −values. 

3. Equations with surds and squaring of both sides of the equation to eliminate the square 

root. 

This operation is usually done incorrectly 

Eg √𝑥 + 7 = 𝑥 + 2 

𝑥 + 7 = (𝑥 + 2)2
 

𝑥 + 7 = 𝑥2 + 4 wrong 

 

4. Learners fail to standardize quadratic equations when solving for 𝑥. 
e.g 

3x2 − 7 = −5x 

In this case a learner considers 𝑎 = 3 ; 𝑏 = −7  wrong and 𝑐 = −5 wrong  

The correct equation in standard form should be; 

3𝑥2 + 5𝑥 − 7 = 0 

Whereby   𝑎 = 3; 𝑏 = 5 𝑎𝑛𝑑 𝑐 = −7  

5. Mishandling signs especially when substituting the quadratic formula.  

 

6. Solving inequalities. 

When dividing by a negative value, learners tend to forget to change the inequality sign. 

e.g  

−3𝑥 > 10 

𝑥 > −
10

3
  wrong 

 

Correction 

−3𝑥 > 10 

𝑥 < −
10

3
   

 
Tips:   

 When solving a quadratic equation, make sure that it is in a standard form(i.e the 
equation equated to 0 ) 

 When solving simulatenous equations, always calculate both 𝑥 𝑣𝑎𝑙𝑢𝑒𝑠  and 
𝑦 𝑣𝑎𝑙𝑢𝑒𝑠. if your first values are for 𝑥, then substitute them back into the original 
equation to get the corresponding 𝑦 𝑣𝑎𝑙𝑢𝑒𝑠. 

 When solving equations with surds or fractions, always remember to check your 
results to determine which result satisfies the equations. 

 Always round off your answers to the correct number of decimal places as 
demanded by the question. Eg 1 d.p  or 2 d.p 
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 There are three methods for solving a quadratic equation. Factorization, quadratic 
formula and completing squares. It’s important that you understand which method 
is approciate to the question. 

 

 

 

 

 

 

EXAMINATION QUESTIONS ON ALGEBRA 

 

Feb- March 2018 
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Feb /March 2017

 
 

Nov 2018 
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Nov 2019 
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SECTION 2 

SEQUENCES AND SERIES 
 

SEQUENCE;  

This is a particular order in which related terms follow each other. 

𝑇1 ; 𝑇2;  𝑇3;  𝑇4; … 

SERIES; 

This is the addition of terms of the sequence. 

𝑇1 + 𝑇2 +  𝑇3 +  𝑇4 + ⋯ 
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Example 1 

 

 

Example 2 
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Solutions 
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ARITHMETIC/LINEAR SEQUENCES 

 
An arithmetic sequence is characterised by a constant difference(d). 

i.e  

𝑑 = 𝑇2 − 𝑇1 = 𝑇3 − 𝑇2 

Example  
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GEOMETRIC/ EXPONENTIAL SEQUENCES 

The general formula is  

 

 
Geometric sequences are characterised by a constant ratio(r). 
i.e  

𝑟 =
𝑇2

𝑇1
=

𝑇3

𝑇2
 

 
Example  
 

 
Solutions 
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SERIES AND SIGMA NOTATION 

 

 
 
Example 1 

 
Solution  

 
Example 2 
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SUMMING THE TERMS OF AN ARITHMETIC SERIES 

 

 
Example 1  
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Example 2   
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SUMMING THE TERMS OF A GEOMETRIC SERIES 

 
 

Example 1 
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Example 2 
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PROBLEMS INVOLVING SIMULTANEOUS EQUATIONS 

 

Example 1 
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Example 2 
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THE SUM TO INFINITY OF A CONVERGENT GEOMETRIC SERIES 

 
 

 
Example 1 

 
 
 
Example 2 
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Example 3 

 
 
 
Real life applications 

 
Example 1 
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Misconceptions and common errors  

1. Some learners fail to distinguish between the constant ratio (r) and a constant 

difference(d) 

2.  Some learners confuse the position (n) for the term and the value (𝑇𝑛) of the term. 

3. When determining the value of n in a geometric sequence, some learners struggle to 

apply logarithm or exponential laws. For some they instead divide. 

e.g  64 = 2𝑛 

               𝑛 =
64

2
  wrong 

Correction 

𝑛 = log2 64    
 

4.  Some candidates don’t know the mathematical representation of the words least and 

most. 

5. Some candidates don’t know which formula to use in a calculation. For instance a 

candidate may use the general term formula yet the question may be asking for the sum 

of terms of a given series. 

6. Some candidates don’t know the relationship between the terms of the first difference 

of a quadratic pattern with the terms of the quadratic pattern. 

In other words candidates struggle to work backwards from the second constant 

difference to the first differences  and then to the quadratic terms.  

 

7. The constant difference (d) and the constant ratio ( r ) are sometimes calculated 

wrongly. i.e  

𝑑 = 𝑇1 − 𝑇2 wrong                                𝑟 =
𝑇1

𝑇2
  wrong 

The correct method is 

𝑑 = 𝑇2 − 𝑇1                                        𝑟 =
𝑇2

𝑇1
   

 

 
Tips:   

 It’s important for you to know the difference between arithmetic, geometric and 
quadratic sequences. 

 You should know which formula to use in a given question. 

 Candidates should practice a lot of questions that involve the application of logs and 
the laws of exponents. 

 Always try to visualize the question in terms of real life applications most especially 
when you have to apply the concept of the sum to infinity.  

 Practice a lot of questions that require working backwards especially with the 
quadratic patterns. 

 It is important for the candidate to know when the question requires to find the 
position of the term or the value of the term. 
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EXAMINATION QUESTIONS ON SEQUENCES & SERIES 

Feb-March 2018 

 
 

 

Feb – March 2017 
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Nov 2018 

 
 
 
Nov 2019 

 
 
 
 
 
 
 
 



32 
 

 
Feb-March 2018 

 
Feb-March 2017 

 
 
 
Nov 2018 
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Nov 2019 
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SECTION 3 

FUNCTIONS & INVERSES 
 

 
Function is a relationship or a rule between the input (x-values)/(Domain) and the output (y-

values)/ (Range)  

Input-valueoutput-value 

Inverse function is a rule that reverses the input and output values of a function.  

If 𝒇 represents a function , then 𝒇−𝟏 is the inverse function. 

Input-valueoutput-value 

 
 
 
 
 
 
 
 

Input-valueoutput-value 

 
 
 
 
 
 

 

Functions can be one- to – one or many – to – one Relations. 

NOTE: if a relation is one- to – many, then it is NOT a function. 

 

 

 

 

 

 

 

 

 

2 

0 

-2 

5 

1 

2 

function 

2 

0 

-2 

5 

1 

-3 

function 

𝒇 
5 

1 

-3 

2 

0 

-2 

Inverse 

function 

𝒇−𝟏 
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HOW TO DETERMINE WHETHER THE GRAPH IS A FUNCTION OR NOT 
i. Vertical –line test: 

The vertical –line test is used to determine whether a graph is a function or not a 
function. To determine whether a graph is a function, draw a vertical line parallel 
to the y-axis or perpendicular to the x- axis. If the line intersects the graph once 
then graph is a function. If the line intersects the graph more than once then the 
relation is not a function of  x. Because functions are single-valued relations and 
a particular x-value is mapped onto one and only one y-value. 

 

    
                Function     not a function (one to many relation) 
 

TEST FOR ONE –TO- ONE FUNCTION 
ii. Horizontal- line test 

The horizontal –line test is used to determine whether a function is one-to-one 
function.  
To determine whether a graph is one –to -one function, draw a horizontal line 
parallel to the x-axis or perpendicular to the y- axis. If the line intersects the graph 
once the graph is one - to- one function. If the line intersects the graph more than 
once then the relation is not a one-to-one function.     
         

     
      many-to-one function 
one-to-one function 
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EXERCISE 1         50 marks 
 

1. State whether the following relations are functions or not. If the graph is a function, 
state whether the function is one-to-one or many-to-one. 

 

 

1.1 {(−2; −7) ; (0; −1) ; (1; 2) ; (2; 6)} 
 

 

1.2 {(−2; 6); (−1; 3); (0; 2) ; (1; 3) ; (2; 6)} 

 

 

1.3 {(−2; 16); (4; 1) ; (4; 6); (3; 7)} 
 

 

1.4  

x y 

-2 5 

-1 2 

0 1 

1 2 

2 5 

 

 

1.5  

 

1.6  
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1.7  

 

1.8  

 
1.9  

 

1.10  

 

(10) 
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2. Sketch the following functions: 

2.1 𝑓(𝑥) = −𝑥 + 1 

 
2 

2.2 𝑔(𝑥) = −𝑥2 + 4 
 

 
 

4 
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2.3 ℎ(𝑥) = (
1

3
)

𝑥

− 1 

                    4 

2.4 𝑘(𝑥) = √𝑥 + 1 

                   3 
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2.5 𝑗(𝑥) =
2

𝑥−1
+ 2 

                   4 

(17) 
3. For the graphs sketched in question 2 above, state the domain and Range  

 

𝑓(𝑥) = −𝑥 + 1                             DOMAIN                    RANGE 

𝑔(𝑥) = −𝑥2 + 4                           DOMAIN                   RANGE 

ℎ(𝑥) = (
1

3
)

𝑥

− 1                            DOMAIN                    RANGE 

𝑘(𝑥) = √𝑥 + 1                                DOMAIN                   RANGE 

 

𝑗(𝑥) =
2

𝑥−1
+ 2                     DOMAIN              RANGE 

 

(10) 
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4. For each of the functions given in question 2 above, write the equation of the new 
function formed after a translation of 1 𝑢𝑛𝑖𝑡 right and 2 𝑢𝑛𝑖𝑡𝑠 down.                    

𝑓′(𝑥) = 

𝑔′(𝑥) = 

ℎ′(𝑥) = 

𝑘′(𝑥) = 

𝑗′(𝑥) = 

 

(10) 
 

5. Explain why ℎ(𝑥) is a function and state with a reason(s) why it is a 1– 𝑡𝑜– 1 function.(3)                                                                                                                         
 

 

TOTAL: 50 
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METHOD ON HOW TO DETERMINE THE EQUATION OF THE INVERSE 
 
First interchange/swap x and y, then make y the subject of the formula 
Example1:  Linear function 
Determine the inverse of 𝑓(𝑥) = 2𝑥 + 3  
Solution 
𝑦 = 2𝑥 + 3 
 
𝑥 = 2𝑦 + 3 Interchange xandy this is also the inverse but is in the form 𝑥 = ⋯ 

𝑥 − 3 = 2𝑦 
 

𝑥 − 3

2
= 𝑦this is in the form𝑓−1(𝑥) =

𝑥 − 3

2
or  𝑦 = ⋯ 

Sketch of 𝑓(𝑥) = 2𝑥 + 3and𝑓−1(𝑥) =
𝑥−3

2
 on the same set of axes. 

 

 
Both 𝑓 and 𝑓−1 intersect at a point (−3; −3). The line  𝑦 = 𝑥 is the axis of symmetry. 

 

 Domain Range 

𝑓(𝑥) 𝑥 ∈ ℝ 𝑦 ∈ ℝ 

𝑓−1(𝑥) 𝑥 ∈ ℝ 𝑦 ∈ ℝ 

 

 Both  𝑓 and 𝑓−1 have the same domain and range but the y- intercept of 𝑓 is now 
thex- intercept of 𝑓−1. 

 𝑓(𝑥)and𝑓−1(𝑥) are both one- to – one functions. 
 
 
 
 
 

𝑓−1 

𝑓 

𝑦 = 𝑥 



43 
 

Example 2:      Quadratic function 
Determine the inverse of 𝑓(𝑥) = 2𝑥2  
Solution: 
          𝑦 = 2𝑥2 
          𝑥 = 2𝑦2      Interchange x and y; this is also the inverse but is in the form 𝑥 = ⋯ 

𝑥

2
= 𝑦2 

±√
𝑥

2
= 𝑦 

±√
𝑥

2
= 𝑦  this is in the form   𝑓−1(𝑥) = ±√

𝑥

2
or  𝑦 = ⋯ 

Sketch of         𝑓(𝑥) = 2𝑥2      and    𝑓−1(𝑥) = ±√
𝑥

2
       on the same set of axes. 

 
Both 𝑓 and 𝑓−1 intersect at two points. The line  𝑦 = 𝑥 is the axis of symmetry. 

 Domain Range 

𝑓(𝑥) 𝑥 ∈ ℝ 𝑦 ≥ 0 

𝑓−1(𝑥) 𝑥 ≥ 0 𝑦 ∈ ℝ 

 From the sketch above, the domain and range of  𝑓(𝑥) have interchanged forming 
range and domain respectively of  𝑓−1(𝑥) 

 But 𝑓−1(𝑥) the inverse of  𝑓(𝑥)  is NOT a function because according to the vertical 
line test the graph of 𝑓−1(𝑥) is cut twice by the vertical line. 

 𝑓−1(𝑥)  is a one- to- many relation. 
 
 
But if the domain of 𝑓(𝑥)is restricted to 𝑥 ≥ 0 or 𝑥 ≤ 0 
then the inverse will also be a function. 
 
 

𝑓 

𝑦 = 𝑥 

𝑓−1 

𝑓−1 
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Restriction 1 
 
 

for 𝑓(𝑥) 
Domain:       Range: 

 𝑥 ≥ 0𝑦 ≥ 0 
 

For 𝑓−1(𝑥)                                                                         

Domain:       Range: 
 𝑥 ≥ 0𝑦 ≥ 0 

 
 
 
 
 
 
 

Restriction 2 
 
 

 
for 𝑓(𝑥) 

 
Domain:       Range: 

 𝑥 ≥ 0𝑦 ≥ 0 
 

For 𝑓−1(𝑥)           

Domain:       Range: 
 𝑥 ≥ 0𝑦 ≥ 0 

 
 
 
 

 
 
 
Example 3 Exponential function 
Determine the inverse of 𝑓(𝑥) = 2𝑥 

Solution: 
𝑦 = 2𝑥 

   𝑥 = 2𝑦    Interchange x  and  y this is also the inverse but is in the form 𝑥 = ⋯ 

   log2 𝑥 = log2 2𝑦      introduce logarithm to the base of 2 on both sides of the equation 
 
    log2 𝑥 = ylog2 2          but        log𝑎 𝑎 = 1          ⇒ log2 2 = 1 
 

log2 𝑥 = 𝑦 
log2 𝑥 = 𝑦   this is in the form 𝑓−1(𝑥) = log2 x   or  𝑦 = ⋯ 

 
 
 

𝑓−1 

𝑓 

𝑦 = 𝑥 

𝑦 = 𝑥 

𝑓−1 

𝑓 
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Sketch of 𝑓(𝑥) = 2𝑥  and    𝑓−1(𝑥) = log2 x     on the same set of axes. 

 
 Domain Range 

𝑓(𝑥) 𝑥 ∈ ℝ 𝑦 ≥ 0 

𝑓−1(𝑥) 𝑥 ≥ 0 𝑦 ∈ ℝ 

Both 𝑓 and 𝑓−1 are one-to-one functions. The line  𝑦 = 𝑥 is the axis of symmetry. 

Example 4:     Exponential function 

Determine the inverse of 𝑓(𝑥) = (
1

2
)

𝑥

 

Solution: 

𝑦 = (
1

2
)

𝑥

𝑥 = 2𝑦  Interchange x and y this is also the inverse but is in the form 𝑥 = ⋯ 

log1

2

𝑥 = log1

2

(
1

2
)

𝑦

introduce logarithm to the base of 
1

2
 on both sides of the equation 

 

log1

2

𝑥 = ylog1

2

1

2
     but     log𝑎 𝑎 = 1         ⇒ log1

2

1

2
= 1 

 
log1

2

𝑥 = 𝑦 

log1

2

𝑥 = 𝑦      this is in the form    𝑓−1(𝑥) = log1

2

x        or  𝑦 = ⋯ 

 
 
 
 
 
 
 
 

𝑓 

𝑦 = 𝑥 

𝑓−1 
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Sketch of 𝑓(𝑥) = (
1

2
)

𝑥

and  𝑓−1(𝑥) = log1

2

𝑥  on the same set of axes. 

 
 

 
 Domain Range 

𝑓(𝑥) 𝑥 ∈ ℝ 𝑦 ≥ 0 

𝑓−1(𝑥) 𝑥 ≥ 0 𝑦 ∈ ℝ 

Both 𝑓 and 𝑓−1 are one-to-one functions. The line  𝑦 = 𝑥  is the axis of symmetry. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝑓 

𝑓−1 

𝑦 = 𝑥 
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EXERCISE 2                                                                                             

1. Determine the inverse for each of the functions below:  (2 marks each) 

1.1 𝑓(𝑥) =
1

2
𝑥 − 3 

 
1.2 𝑗(𝑥) = −2𝑥2 + 2 

 
1.3 𝑚(𝑥) = 2−𝑥 − 2 

 

1.4 𝑛(𝑥) =
1

𝑥+1
− 2 

 (8) 

2. For each of the functions in Question 1 above, sketch both the function and the 
inverse on the same set of axes. Clearly show the asymptotes where necessary. 
(4 marks each function/4 marks each inverse) 

2.1  

 
 
 
 
 
 
 
 
 
 
 
 



48 
 

2.2  

 
 

2.3  
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2.4  

 
 

(32) 
 

3. State the domain and range for each of the functions and their inverses sketched in 
Question 2 above. (2 marks each function/ 2 marks each inverse) 
 

 Function  Inverse  

3.1  

Domain:                 Range: Domain:                Range: 

3.2  

Domain:                Range: Domain:               Range: 

3.3  

Domain:                   Range: Domain:                 Range: 

3.4  

Domain:               Range: Domain:                 Range: 

(16) 
TOTAL: 56 
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Misconceptions and common errors  

1. Some candidates are unable to recall the formula to calculate the x-coordinate at the 

turning point of a parabola. They use 𝑥 =
−2𝑏

𝑎
 wrong   instead of 𝑥 =

−𝑏

2𝑎
.  

2.  If given the hyperbolic function, some candidates fail to change the sign when 

determining the equation of the vertical asymptote. E.g 

𝑓(𝑥) =
2

𝑥 + 1
+ 3 

𝑦 = 3  
𝑥 = 1 wrong       

Correction  

𝑥 = −1 

3. Many candidates fail to write the correct notations for the domain and the range. 

4.  When sketching graphs, candidates fail to draw the correct graph for the given 

function. For example , someone draws a sketch of an exponential graph instead of a 

hyperbola. OR a candidate draws the required  sketch graph but with wrong intercepts. 

5. For  𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐;   𝑔(𝑥) =
𝑎

𝑥+𝑝
+ 𝑞, some candidates don’t know how to use 

the sign of the value of 𝑎 as guide for the correct sketch. Yet if they understood the 

significance of 𝑎, it would be easy for them to draw the right sketches. 

6. When determining the inverse of a function, some candidates don’t  know or struggle to 

make y the subject of the formula after interchanging x and y. this makes them  lose 

some marks. 

7. Learners sometimes fail to write the correct restriction(s) for the domain of the parabola 

such that it’s inverse is a function. i.e  𝑥 > 0 wrong or 𝑥 < 0 wrong 

Corrections  

x ≥ 0  or   𝑥 ≤ 0 

8. Many candidates struggle to write a new equation formed after a graph undergoes 

vertical and horizontal shifts. 

 
Tips:   

 Candidates must regularly revise the grade 10 and 11 basic concepts on functions. 

 Candidates should always remember the vertical line test and horinzontal line test. 

 When drawing a sketch graph, always know the shape of the graph based on the 
value of (a) given, calculate the intercepts, asymptotes and the turning points 
accordingly. 

 It is important that a candidate can read off the solutions from the graph. 

 Translations (vertical and horizontal shifts), a candidate should know how moving 
the graph horizonatlly or vertically affects the equation of the graph.  

 A candidate should be able to write the axis of symmetry of a graph. For the 
parabola the axis of symmetry is given by 𝑥 = 𝑝;   𝒘𝒉𝒆𝒓𝒆  𝑝 ∈ ℝ  and the hyperbola 
has two axes of symmetry.i.e   𝑦 = 𝑥 + 𝑐    & 𝑦 = −𝑥 + 𝑐 

 Candidates should practice more questions the involve graphical interpretations. Ie 
questions like ; for which values of x if  

i. 𝑓(𝑥) > 0 
ii. 𝑓(𝑥). 𝑔(𝑥) ≤ 0 
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SECTION 4 
FINANCIAL MATHEMATICS 

 

Growth: 

simple interest: 𝐴 =  𝑃(1 +  𝑖𝑛) or 

compound interest: 𝐴 =  𝑃(1 +  𝑖)𝑛 

Decay: 

simple decay (called the straight line method): 𝐴 =  𝑃(1 –  𝑖𝑛) 

compound decay (called the reducing balance method): 𝐴 =  𝑃(1 −  𝑖)𝑛 

 If the annual interest that is quoted (the nominal interest rate) is compoundedmore 

frequently than once a year, the effective interest rate will be higher than thenominal 

interest rate, and is determined using the formula: 

1 +  𝑖𝑒𝑓𝑓  =  (1 +
𝑖𝑚

𝑚
)

𝑚

 

 To determine the amount accumulated after an investment has been growing 

withcompound interest that is compounded k times per year: divide the quoted 

interestrate by 𝑘 and multiply the number of years by 𝑘. 

 When more than one transaction occurs, draw a time-line to visualise what 

hashappened over time. Remember to take all values to any ONE moment in 

time,before adding or subtracting values.  

Use the logic that ‘total of money in = total ofmoney out’. 

When taking values back in time, you are finding the 𝑃value for a known 𝐴value,so 

the formula becomes 𝑃 =  𝐴(1 +  𝑖)−𝑛 

 

 

EXERCISE 1  

1. Portia buys a motor car for R150 000. The car depreciates at a rate of 12% p.a. What 

is the car worth after 5 years if depreciation is calculatedusing: 

1.1 the straight-line method. 

1.2 the reducing-balance method. 

2. Zweli invests R12 000 in a savings account which pays 9% per annumcompounded 

monthly. Calculate the value of his investment in ten years’time. 
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3. Sarah deposits R15 500 into an account. The interest rate for the first two years is 

10% p.a. compoundedquarterly. It then changes to 8,5% p.a., compoundedmonthly for 

the next 3 years, and then to 11% p.a.,compounded semi-annually thereafter. How 

muchmoney will she have in her account after 7 years? 

4. Nomsi deposits R20 000 into an account at an interest rate of 9% p.a. compounded 

quarterly.Three years later she deposits another amount of Rx.Two years after that the 

interest rate changes to 10% p.a., compounded annually. She withdraws R12 000at the 

time that the interest rate changes. At theend of 8 years she has R43 062,27 in her 

account. 

Determine the value of x. 

 

5. Philemon takes out a loan of R 50 000 torenovate his house. Interest on the loan is 9% 

p.a.compounded monthly for the first two years, and then changes to 9,5% 

p.a.,compounded half yearly. He makes a payment of R20 000 one year after 

takingout the loan, and another payment of R 25 000 two years later. How much 

willhe still owe on his loan four years after taking out the loan? 

 

INVESTMENTS OR LOANS INVOLVING ANNUITIES 

Definition: An annuity is a series of equal investment payments or loan repayments at regular 

intervals subject to a rate of interest over a period of time. 

 

FUTURE VALUE ANNUITIES 

In a future value annuity, money is invested at regular intervals in order to save 

money for the future.  

The magic of compound interest makes the investment grow in value, especially if the 

interest rate is above the current inflation rate. 

Typical future value annuities include retirement annuities, in which people save money each 

month so as to receive pension payments once they retire. 

 

𝐹 =
𝑥[(1 + 𝑖)𝑛 − 1]

𝑖
 

where: 

𝑥 equal payments made per period 

𝑖interest rate  

𝑛number of payments made 
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Example 1 

Patrick decided to start saving money for a period of eight years starting on 31st 

December 2009. At the end of January 2010 (in one month’s time), he deposited an 

amount of R2 300 into the savings plan. Thereafter, he continued making deposits 

of R2 300 at the end of each month for the planned eight year period. The interest 

rate remained fixed at 10% per annum compounded monthly. How much will he 

have saved at the end of his eight year plan which started on the 31st December 2009? 

Solution 

In this example, the duration of the loan is 8 years (96 months). However, the 

number of payments is 96 because of the first payment being made one month after 

the starting of the savings plan. 
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Payment made immediately 

When a payment is made immediately into the account, the total number of payments 

increases by 1 i.e 𝒏 → 𝒏 + 𝟏 

Example 2   

Dayna has just turned 20 years old and has a dream of saving R8 000 000 by the 

time she reaches the age of 50. She starts to pay equal monthly amounts into a 

retirement annuity which pays 18% per annum compounded monthly. Her first 

payment starts on her 20th birthday and her last payment is made on her 50th 

birthday. How much will she pay each month? 

 

 

Annuity payments made in advance 

It is often the case that in annuity investments, payments are made in advance. 

This means that the last payment in the annuity is made one month before the 

investment is paid out. The next example deals with this type of annuity. 
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Example 3 

In order to supplement his state pension after retirement, a school teacher aged 30 takes out a 

retirement annuity. He makes monthly payments of R1 000 into the fund and the payments 

start immediately. The payments are made in advance, which means that the last payment of 

R1 000 is made one month before the annuity pays out. The interest rate for the annuity is 

12% per annum compounded monthly. 

Calculate the future value of the annuity in twenty-five years’ time. 

 

 

Example 4 

It is the 31st December 2010. Anna decides to start saving money and wants to save 

R300 000 by paying monthly amounts of R4000, starting in one month’s time (on 31st 

January 2011), into a savings account paying 15% per annum compounded 

monthly. How many payments of R4000 will be made? The duration of the savings 

starts on the 31st December 2010, even though the first payment is not made on the 

31st December 2010. 

 



60 
 

There are n number of payments of R4000. 

 

The value of n represents the number of payments made. This means that Anna will 

make 53 payments of R4 000, but what does the decimal represent? 

Let’s explore this on a time-line. 

 

Therefore, if 53 payments of R4 000 are made and the accumulated amount is left to grow for 

a few days (or weeks) into the next month, the amount of R300 000 will be acquired. At the 

end of the 54th month, the investor will have saved more than R300 000. Therefore there will 

be 53 payments of R4 000 and the accumulated amount will need to grow into the next month 

in order for the R300 000 to be obtained. 
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PRESENT VALUE ANNUITIES 

In a present value annuity, a sum of money is normally borrowed from a financial 

institution and paid back with interest by means of regular payments at equal 

intervals over a time period. The loan is said to be amortised (paid off) when it 

together with interest charges is paid off. The interest is calculated on the reducing 

balance.  

Formula  

𝑃 =
𝑥[1 − (1 + 𝑖)−𝑛]

𝑖
 

where: 

𝑥 equal payments made per period 

𝑖interest rate  

𝑛number of payments made 

Note: 

The formula for P can only be used if there is a gap between the loan and the first 

payment. If the payments are monthly, then there must be a one month gap between 

the loan and the first payment. 

Example 1 

Malibongwe takes out a bank loan to pay for his new car. He repays the loan by 

means of monthly payments of R5 000 for a period of five years starting one month 

after the granting of the loan. The interest rate is 24% per annum compounded 

monthly. Calculate the purchase price of his new car. 
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Note: 

If a loan is taken out and a payment is made at the same time, then this payment 

must be subtracted from the original loan. This payment is really a deposit and must 

be deducted from the loan before applying the present value annuity formula. 

Example 2 ( when the loan repayment is made immediately ) 

Malibongwe takes out a bank loan to pay for his new car. He pays an initial 

amount(deposit) of R10 000. He then makes monthly payments for a period of 

five years starting one month after the granting of the loan. The interest rate is 24% 

per annum compounded monthly. Calculate the monthly payments if the car 

originally cost him R173 804,43. 

 

 

Example 3  (Delayed loan repayment ) 

Melanie takes out a twenty year loan of R100 000. She repays the loan by means of 

equal monthly payments starting three months after the granting of the loan. The 

interest rate is 18% per annum compounded monthly. Calculate the monthly 

payments. 
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The present value formula only works if there is a gap between the loan and the 

first payment. Therefore, it is necessary to first grow the loan toT2 , which is a gap 

before the first payment. The number of payments in this deferred annuity will 

therefore only be 238, because two are missing (at T1 and T2 ). 

 

Example 4  

Peter borrows R500 000 from a bank and repays the loan by means of monthly 

payments of R8 000, starting one month after the granting of the loan. Interest is 

fixed at 18% per annum compounded monthly. 

(a) How many payments of R8 000 will be made and what will the final lesser payment be? 

(b) How long is the savings period? 

 



64 
 

 

 

There will be 186 payments of R8 000 into the annuity. The decimal here 

indicates that there will be a final payment which is less than R8 000. 

The final payment, call it x, can be calculated as follows: 
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THE BALANCE OUTSTANDING ON A LOAN AT A GIVEN TIME 

It is sometimes useful to calculate the balance still owed on a loan at a given time 

during the course of the loan. 

𝐵 =
𝑥[1 − (1 + 𝑖)−𝑛]

𝑖
 

where: 

𝑥 equal payments made per period 

𝑖interest rate  

𝑛number outstanding of payments  

OR  

Grow the loan for the number of payments made and subtract the future value of the  

payments made. 

𝐵 = 𝑃(1 + 𝑖)𝑛 −
𝑥[(1 + 𝑖)𝑛 − 1]

𝑖
 

where: 

𝑥 equal payments made per period 

𝑖interest rate  

𝑛number of payments made 

NOTE: 

𝐵 =
𝑥[1−(1+𝑖)−𝑛]

𝑖
 can only be used if the periodic repayments remain unchanged through out 

the entire loan period.        Once the repayment changes then use   

𝐵 = 𝑃(1 + 𝑖)𝑛 −
𝑥[(1 + 𝑖)𝑛 − 1]

𝑖
 

Example  

James takes out a one year bank loan of R18 000 to pay for an expensive laptop. 

The interest rate is 18% per annum compounded monthly and monthly repayments 

of R1 650,24 are made starting one month after the granting of the loan. 

 Calculate his balance outstanding after he has paid the sixth instalment. 

Solutions 
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OR 

Grow the loan to T6 . Then determine the future value of the payments at T6 . Subtract to 

obtain the balance outstanding. 

 

 

SINKING FUNDS 

Many businesses will purchase equipment which will be used for a given period of 

time. After a number of years, this equipment is usually sold at scrap value and new 

upgraded equipment is bought. The business will often set up a savings plan at the 

time of purchasing the original equipment. This savings plan is a future value 

annuity which is called a sinking fund in the world of business. 

Misconceptions and common errors  

1. Candidates tend to confuse the formula of compound interest  𝐴 = 𝑃(1 + 𝑖)𝑛 and that 

compound decay/ Reducing Balance Method  𝐴 = 𝑃(1 − 𝑖)𝑛. Some candidates don’t 

know when to apply the correct formula. 

2.  Some candidates don’t know how to find the value of n after substitution into the 

formula 𝐴 = 𝑃(1 + 𝑖)𝑛 

3. When solving questions with annuities, some candidates may use the Present Value 

formula instead of the Future Value formula and vice vasa. 

4. When a person buys a house and he/she pays a deposit and then takes out a loan, some 

candidates don’t subtract the deposit already paid. They end up using the original cost 

of the house as their present value. This becomes a wrong substitution.   

5. Calculator error. Many candidates enter incorrect values or wrong operation commands 

into the calculator and this affects the accuracy of the value from the calculator.  

 
Tips:   

 The candidate should identify how the interest is compouned. i.e interest 
compounded monthly, compunded quarterly , compounded semi-annually. 

 Its important for the candidate to choose the relevant formulae for the question. 

 Candidates should do more practice using a calculator in order to minimize the 
calculator errors due to poor use of a calculator. 

 Apart from annuities, candidates should also practice questions involving the use of 
timelines. 

 Candidate should double check the calculator value by re-entering the calculator 
commands. 
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Exercise 2 

QUESTION 1  

1.1 Determine the nominal interest rate if the investment received r% p.a. compounded 

monthly whereas effectively it receives 8,3% per annum.                                           (3) 

1.2 Mpho takes a loan of 400 000 at an interest rate of 11% p.a. compounded monthly. 

Mpho must amortise (pay off) the loan within 5 years with equal monthly repayments 

starting in one month’s time. If he pays the loan over 5 years, his calculations gave 

him the monthly payments amounting to R8696,97.  

1.2.1 Determine the amount of interest Mpho would pay if he were to sign this 

agreement.                                                                                                              (1)  

1.2.2 How many full monthly repayments would Mpho pay if he were to increase the 

monthly payments by 303,03?                                                                               (4)  

1.2.3 What is the value of Mpho’s final payment?                                                         (4)  

1.2.4 How much interest will he save based on the decision he took in 1.2.2?              (2)  

[14] 

QUESTION 2  

1.1 Samuel invested an amount with ABC bank at an interest 12% p.a. compounded 

monthly. His investment grew to R8450 at the end of 10 years. Determine the amount 

that Samuel initially invested.                                                                                     (3)  

1.2 If the inflation rate remains at a constant 4,7 % p.a., what period of time will it take 

for a certain amount to be worth half of the original amount.                                    (3) 

1.3 Lebogo buys a tractor for R𝑥. She plans to replace this tractor after 5 years. The 

tractor depreciates by 20% p.a. according to the reducing balance method. The price 

of a new tractor is expected to increase by 18% p.a. She calculates that if she deposits 

R8 000 into a sinking fund at the end of each month, it would exactly provide for the 

shortfall 5 years from now when she has to pay for the new tractor. The bank offers 

10% p.a. interest compounded monthly.  

1.3.1 Calculate the scrap value of the tractor after 5 years, in terms of 𝑥?            (1) 

1.3.2 Determine the price of the new tractor after 5 years, in terms of 𝑥?            (1) 

1.3.3  Calculate the amount accumulated in the sinking fund after 5 years.         (4) 

1.3.4 Determine the value of 𝑥, the price of the original tractor. .                        (4) 

[16] 
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SECTION 5 
DIFFERENTIAL CALCULUS 

 
 

1. Determining the derivative from first principles. 

Consider a function 𝑓(𝑥), its derivative 𝑓′(𝑥) from first is determined using the formula 

below. 

𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

Steps:  

 Substitute for both 𝑓(𝑥) and 𝑓(𝑥 + ℎ) in the formula. 

 Simplify the numerator by doing the necessary algebraic operations. 

 Factor out ℎ in the numerator (where necessary) so that you can cancel with the 

ℎ in the denominator. 

 Substitute for ℎ = 0. NOTE: drop the 𝒍𝒊𝒎 when substituting for ℎ. 

 Write the final answer. 

Examples:  

1. 𝑓(𝑥) = 2𝑥 + 3(linear function) 

Solution: 

 

𝑓(𝑥 + ℎ) = 2(𝑥 + ℎ) + 3 

𝑓(𝑥 + ℎ) = 2𝑥 + 2ℎ + 3 

𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

𝑓′(𝑥) = lim
ℎ→0

(2𝑥 + 2ℎ + 3 ) − (2𝑥 + 3)

ℎ
 

𝑓′(𝑥) = lim
ℎ→0

2ℎ

ℎ
 

𝑓′(𝑥) = limℎ→0 2 

∴ 𝑓′(𝑥) = 2 

 

 

 

 

 

 

 

lim
𝑥→3

𝑎 = 𝑎 

NOTE: 

Limit of a constant is equal to that constant 
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2. 𝑓(𝑥) = 3𝑥 − 𝑥2(quadratic function) 

 

Solution:  

 

𝑓(𝑥 + ℎ) = 3(𝑥 + ℎ) − (𝑥 + ℎ)2 

𝑓(𝑥 + ℎ) = 3𝑥 + 3ℎ − (𝑥2 + 2𝑥ℎ + ℎ2) 

𝑓(𝑥 + ℎ) = 3𝑥 + 3ℎ − 𝑥2 − 2𝑥ℎ − ℎ2 

 

𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

𝑓′(𝑥) = lim
ℎ→0

(3𝑥 + 3ℎ − 𝑥2 − 2𝑥ℎ − ℎ2) − (3𝑥 − 𝑥2)

ℎ
 

𝑓′(𝑥) = lim
ℎ→0

3ℎ − 2𝑥ℎ − ℎ2

ℎ
 

𝑓′(𝑥) = lim
ℎ→0

ℎ(3 − 2𝑥 − ℎ)

ℎ
 

𝑓′(𝑥) = lim
ℎ→0

3 − 2𝑥 − ℎ 

𝑓′(𝑥) = 3 − 2𝑥 − 0 

∴ 𝑓′(𝑥) = 3 − 2𝑥 

 

EXERCISE 1 

Determine from first  principles, the derivatives of the following functions. 

1. 𝑓(𝑥) = 𝑥2 + 3𝑥 

2. 𝑓(𝑥) = 2𝑥3 

3. 𝑓(𝑥) =
1

𝑥
 

4. 𝑓(𝑥) =
2

𝑥2 
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2. Determining the derivative using rules. 

Consider a function 𝑓(𝑥) = 𝑎𝑥𝑛 , its derivative 𝑓′(𝑥) is determined as  below 

𝒇′(𝒙) = 𝒏. 𝒂𝒙𝒏−𝟏. 
 
𝑓′(𝑥) means that differentiate 𝑓(𝑥) with respect to 𝑥. 

 

Explanation:  

The exponent drops and multiplies the variable(and it’s coefficient). But the 
exponent of the variable(𝑥) reduces by 1. ie 𝑛 → (𝑛 − 1) 

Example: 

𝑓(𝑥) = 3𝑥5 

𝑓′(𝑥) = 5 ∙ 3𝑥5−1 

𝑓′(𝑥) = 15𝑥4 

 

The derivative can be written in the following ways. 

 

𝑓′(𝑥) ;
𝑑𝑦
𝑑𝑥

 ;  
𝑑

𝑑𝑥
or𝐷𝑥 ; this is if the variable is 𝑥. 

 

If the variable if for example 𝑡; then the above notations will be as 

𝑓′(𝑡) ;
𝑑𝑦
𝑑𝑡

 ;  
𝑑

𝑑𝑡
  or  𝐷𝑡  .   

 

So it’s very important for you to identify the variable in the expression. 

 

NOTE:  

i. the derivative of any constant is equal to zero. 

Example  

If  𝑦 = 𝑥10 − 4𝑥3 + 7 then;  
𝑑𝑦

𝑑𝑥
= 10𝑥9 − 12𝑥2.  

7 𝑏𝑒𝑐𝑜𝑚𝑒𝑠 0 𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡𝑖𝑎𝑡𝑖𝑛𝑔. 

 

Why does 7(a constant) become 0? 

 

Remember that any number to the power of 0  is equal to 1. So 7 is the same as 

7 × 1,  but 1 = 𝑥0. So 7 = 7𝑥0 

𝑦 = 𝑥10 − 4𝑥3 + 7𝑥0 
𝑑𝑦

𝑑𝑥
= 10𝑥9 − 12𝑥2 + 𝟎 × 𝟕𝒙−𝟏 

𝑏𝑢𝑡 𝟎 × 𝟕𝒙−𝟏 = 𝟎 

∴
𝑑𝑦

𝑑𝑥
= 10𝑥9 − 12𝑥2 
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ii. 
1

𝑥𝑛 = 𝑥−𝑛  

𝑦 =
2

𝑥3
−

5

3𝑥5
+ 20𝑥 − 3𝑎 

𝑦 = 2𝑥−3 −
5𝑥−5

3
+ 20𝑥 − 3𝑎 

𝑑𝑦

𝑑𝑥
= −6𝑥−4 +

25𝑥−6

3
+ 20 

𝑑𝑦

𝑑𝑥
= −

6

𝑥4
+

25

3𝑥6
+ 20 

 

 

 

iii. Expressing a surd as an  exponent. 

√𝒙
𝒏

= 𝒙
𝟏

𝒏;  OR √𝒙𝒎𝒏
= 𝒙

𝒎

𝒏  

 

𝑦 = 5 − 𝑥 + √𝑥5 − 4. √𝑥
5

 + √𝑥23
 

 

𝑦 = 5 − 𝑥 + 𝑥
5

2 − 4𝑥
1

5 + 𝑥
2

3 

 
𝑑𝑦

𝑑𝑥
= −1 +

5

2
𝑥

3

2 −
4

5
𝑥−

4

5 +
2

3
𝑥−

1

3 

 
𝑑𝑦

𝑑𝑥
= −1 +

5

2
𝑥

3

2 −
4

5𝑥
4

5

+
2

3𝑥
1

3

 

 

 

EXERCISE 2 

Differentiate the following expressions. 

1. 𝑦 = 5𝑥 +
2

𝑥6
 

 

2. 𝐷𝑥[√𝑥
3

− 3 + 6𝑥4] 

 

 

3. 𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐 

 

4. 
𝑑𝑉

𝑑𝑟
= ⋯ ;   𝑖𝑓 𝑣 =

4

3
𝜋𝑟3 − 2𝜋𝑟 ;   
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3. Cubic functions and graphs: 

𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 

If  𝑎 > 0                                              𝑎 < 0 

                                     

 

The first derivative of 𝑓(𝑥) forms a quadratic function 

𝑓′(𝑥) = 3𝑎𝑥2 + 2𝑏𝑥 + 𝑐 

 

If  𝑎 > 0                                                    𝑎 < 0 

                      

The second derivative of 𝑓(𝑥) forms a linear function 

𝑓′′(𝑥) = 6𝑎𝑥 + 𝑏 

If  𝑎 > 0                                                                       𝑎 < 0 
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Examples: 

1. Given 𝑓(𝑥) =
1

2
𝑥3 −

7

2
𝑥 + 2;  on the same set of axes sketch the graph of  

𝑓(𝑥) ; 𝑓′(𝑥) and 𝑓′′(𝑥) 

 
From the above sketches, 

 The 𝑥 −values at the turning points of 𝑓(𝑥) are equal to the 𝑥 −intercepts of 

𝑓′(𝑥). 

 The 𝑥 −value at the point of inflection of  𝑓(𝑥) is equal to the 𝑥 −value at the 

turning point of  𝑓′(𝑥) 

 Also the 𝑥 −value at the point of inflection of  𝑓(𝑥) is equal to the 𝑥 −intercept   

𝑓′′(𝑥) 

 

The above sketches clearly show the relationship among the three 
types of functions i.e Cubic, Quadratic/parabolic and Linear 
function. 
 

 

𝑓′′(𝑥) 

𝑓′(𝑥) 

𝑓(𝑥) 
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The point of Inflection ;Is a point on a cubic graph where the curve changes it’s 

concavity. i.e  a point where the graph curves upward if it was originally curving 

downwards and vice vasa. 

For concave down,  𝒇′′(𝒙) < 0  and if  𝒇′′(𝒙) > 0  then the graph is concave up. 

From the above sketch, 𝑓(𝑥) is concave up for 𝑥 > 0 and concave down for 𝑥 < 0 

Also it can be noted that𝒇′(𝒙) is decreasing for 𝒙 < 0 and increasing  for  𝒙 > 0 

 

2. Sketch: 𝑓(𝑥) = −𝑥3 + 𝑥2 + 4𝑥 − 4 

𝑦 −intercept 

𝑦 = −(0)3 + (0)2 + 4(0) − 4 
𝑦 = −4 
(0; −4) 

 

𝑥 −intercepts 

−𝑥3 + 𝑥2 + 4𝑥 − 4 = 0 

 𝑥3 − 𝑥2 − 4𝑥 + 4 = 0 
𝑥2(𝑥 − 1) − 4(𝑥 − 1) = 0 

(𝑥 − 1)(𝑥2 − 4) = 0 
(𝑥 − 1)(𝑥 − 2)(𝑥 + 2) = 0 

𝑥 = 1 ; 𝑥 = 2or𝑥 = −2 

(1; 0); (2; 0); (−2; 0) 

 Turning points 

𝑓′(𝑥) = −3𝑥2 + 2𝑥 + 4 

But 𝑓′(𝑥) = 0 at the turning point 

−3𝑥2 + 2𝑥 + 4 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−(2) ± √(2)2 − 4(−3)(4)

2(−3)
 

𝑥 = 1,51  𝑜𝑟 𝑥 =  −0,87 

𝑦 = −(1,51)3 + (1,51)2 + 4(1,51) − 4 = 0,88 

𝑦 = −(−0,87)3 + (−0,87)2 + 4(−0.87) − 4 = −6,06 

T.P(1,52; 0,88) 𝑎𝑛𝑑 (−0,87; −6,06) 

Point of inflection 

𝑓′′(𝑥) = −6𝑥 + 2 

But 𝑓′′(𝑥) = 0 at the point of inflection 

−6𝑥 + 2 = 0 
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𝑥 =
1

3
 

𝑦 = − (
1

3
)

3

+ (
1

3
)

2

+ 4 (
1

3
) − 4 = −2,59 

(0,33; −2,59) 

 
From the above sketch, state the value(s) of 𝑥  for which  

2.1 𝑓(𝑥) = 0       ( graph on the 𝑥 −axis ) 

 

𝑥 = −2  ; 𝑥 = 1 and  𝑥 = 2 

 
2.2 𝑓(𝑥) >0     ( graph above the 𝑥 −axis ) 

 

𝑥 < −2   or   1 < 𝑥 < 2 

 

2.3 𝑓(𝑥) < 0     ( graph below the 𝑥 −axis ) 

 

−2 < 𝑥 < 1   or   𝑥 > 2 

 
2.4 𝑓(𝑥) ≤ 0     ( graph on or below the 𝑥 −axis ) 

 

−2 ≤ 𝑥 ≤ 1 or  𝑥 ≥ 2 
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2.5 𝑓(𝑥) ≥ 0   ( graph on or above the 𝑥 −axis ) 

 

𝑥 ≤ −2   or    1 ≤ 𝑥 ≤ 2 

  

2.6 𝑓(𝑥) is increasing      ( when a tangent to the graph has a positive gradient ) 

 

−0,87 < 𝑥 < 1,51 

 

2.7 𝑓(𝑥) is decreasing   ( when a tangent to the graph has a negative gradient ) 

𝑥 < −0,87   or   𝑥 > 1,51 

 

2.8 𝑓(𝑥) is concave up     ( graph curving downwards ) 

𝑥 < 0,33 

 
2.9 𝑓(𝑥) is concave down       ( graph curving upwards ) 

𝑥 > 0,33 

 

 

4. Tangent to a curve 

 

 

At the point of tangency A, both 𝑓(𝑥) and the tangent have equal gradient. 

i.e𝑓′(𝑥) = 𝑚𝑡 

𝑓′(𝑥)the derivative of 𝑓(𝑥) represents the gradient at point A 

𝑚𝑡represents the gradient of the tangent at point A 

 

 

 

 

 

 

 

 

𝑓(𝑥) 

A 
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Example  

Given: 𝑓(𝑥) = 𝑥2 − 2𝑥 + 1; determine the equation of the tangent to 𝑓(𝑥) at a point 

𝑥 = −1 

Solution  

For 𝑥 = −1 

𝑦 = (−1)2 − 2(−1) + 1 

𝑦 = 4 

(−1; 4) 

𝑓′(𝑥) = 2𝑥 − 2 

𝑚𝑡 = 2(−1) − 2 = −4 

Using  𝑦 = 𝑚𝑥 + 𝑐   Or  𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 

𝑦 − 4 = −4(𝑥 − −1) 

𝑦 = −4𝑥 

Note: the reason why 𝑓′(𝑥) = 0 at the turning point of a curve is because at T.P the 

gradient of both the curve and the tangent is zero. 

 

5. Optimization and the  Rates of change. 

Optimizing means to minimize or maximize an application. For example if you are 

doing a business, you have to minimise the costs but also maximise the profits. So by 

minimising costs and maximising profits you are trying to optimize your business. 

In calculus, we look at the optimization of many real life applications like, costs , 

profits, volume, surface area, speed, distance etc. 

 

In order to optimize, differentiate the expression, equate it to zero , solve for the 

variable and then substitute your answer back into the original expression that’s if 

the questions dictates. 
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Example  

A cone has a slant height of 6 units, as shown in the diagram: 

 

 

 

 

The circular base has a radius of r and the height of the cone is h. 

The volume of the cone is given by the formula: hrV 2 
3

1
  

(a) Show that the volume can be written as 3

3
 12 hhV


     

(b) Now calculate the height and radius of the cone that will produce  the 

maximum volume.        

(d) Calculate  the maximum volume of the cone.  

 

a) hrV 2 
3

1
  

       But  𝑟2 = 36 − ℎ2   pythagoras 

theorem 

𝑉 =
1

3
𝜋(36 − ℎ2)ℎ 

3

3
 12 hhV


   

c      𝑉𝑚𝑎𝑥 =
1

3
𝜋(2√6 )2. 2√3 

∴ 𝑉𝑚𝑎𝑥 =
48𝜋√3

3
 

 

b) 3

3
 12 hhV


   

𝑉′ = 12𝜋 − 𝜋ℎ2 

12𝜋 − 𝜋ℎ2 = 0 

ℎ2 = 12 

ℎ = 2√3  units 

     Radius 

𝑟 = √36 − (2√3)2 

𝑟 = 2√6 units 

 

h 

6 

r 
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Misconceptions and common errors  

1. 
𝑓′(𝑥) = lim

ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

Some candidates make errors when substituting for 𝑓(𝑥 + ℎ). E.g for 𝑓(𝑥) = 2𝑥2 + 3𝑥 

The following errors are likely to be made  

𝑓(𝑥 + ℎ) = 2(𝑥 + ℎ)2 + 3𝑥 ; 𝑓(𝑥 + ℎ) = 2(𝑥2 + ℎ) + 3(𝑥 + ℎ) 

2.  Notation errors by some candidates 

𝑓(𝑥) = lim =
ℎ→0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

Some candidates fail to correctly interpret the minus sign when substituting in the 

formula . eg  

lim
ℎ→0

2(𝑥 + ℎ)2 + 3(𝑥 + ℎ) − 2𝑥2 + 3𝑥

ℎ
 

 

3. Some candidates fail to identify a constant term in an expression being differentiated. 

E.g if  𝑦 = 3𝑥2 − 2𝑥 + 10𝑎; then 
𝑑𝑦

𝑑𝑥
= 6𝑥 − 2 + 10 

4. Most candidates think that differentiation is only with respect to x, once the question 

requires differentiating with respect to another variable then some candidates will fail. 

E.g if 𝑦 = 2𝑥2 + 5𝑎4 − 20; then 
𝑑𝑦

𝑑𝑎
= ⋯   in such a case some candidates will not be 

able to realize that 2𝑥2 𝑎𝑛𝑑 − 20 are constants and their derivative is 0. 

5. Some candidates write 𝐷𝑥 in their final answer after differentiating. This shows that 

they don’t understand what 𝐷𝑥 really means. E.g  

𝐷𝑥[−2𝑥5 + 3𝑥2 + 8] 
𝐷𝑥[−10𝑥4 + 6𝑥]wrong because this means that the answer should be differentiated 

with respect to x 

Correction  

𝐷𝑥[−2𝑥5 + 3𝑥2 + 8] 
     −10𝑥4 + 6𝑥 

 
Tips:   

 Emphasis should be placed on the use of the correct notation when 

determining the derivative, either when using first principles or the rules.  

 Use brackets when determining the derivative from first principles. This 

prevents the incorrect simplification that follows.  

 Remember that the derivative for a certain value of x is the gradient of the 

tangent to the curve at that point.  

 A candidate should know how to determine the turning point and point of 

inflection. Learners need to be aware of how the first and/or second 

derivatives change at the turning point and point of inflection.  

 It’s important that a candidate understands the relationship between the 

critical points of the graphs of 𝑓(𝑥), 𝑓′(𝑥) 𝑎𝑛𝑑 𝑓′′(𝑥) 

 It’s important that candidates do more practice of questions involving the 

application of calculus in real life and how to apply the condition of 

optimization. 
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EXAMINATION QUESTIONS ON DIFFERENTIAL CALCULUS 

Nov 2018 

 

Nov 2019 
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Nov 2018 
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Nov 2019 

 

 

Nov 2019 
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SECTION 6 
PROBABILITY & COUNTING PRINCIPLES 

 
SUMMARY OF ALL PROBABILITY THEORY (GRADE 10 AND 11) 
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Misconceptions and common errors  

1. Some candidates confused mutually exclusive events with independent events.  

2.  Some candidates write probability values greater than 1. This shows that they don’t 

know the probability of an event can’t be more than 1 or less than 0. 

 
Tips:   

 Emphasis should be placed on the understanding of the concepts like mutually 

exclusive events, independent events and complementary events.  

 Where possible, a candidate should use venn diagrams, tree diagrams or 

contingency table to represent the scenario in the question. 
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REVISION EXERCISE 1 

QUESTION 1 

Consider the sample space (S) of the natural numbers less than 21. A is the event of drawing 

an even number at random. B is the event of drawing a prime number and C is the event of 

drawing a multiple of 5. 

1.1 Draw a Venn diagram to illustrate events A,B and C. 

 (6) 

1.2 Calculate the following. 

1.2.1 P(A) 

  (1) 

1.2.2 P’(B)  

 (2) 

1.2.3 P(A and B) 

  (1) 

1.2.4 P(A or B)  

 (2) 

1.3 Are the events A, B and C complementary?  Give a reason for your answer.   

(2) 

[16] 

 

QUESTION 2 

2.1 At a certain school there are 64 boys in Grade 10. Their sport preferences are 

indicated below: 

 24 boys play soccer 

 28 boys play rugby 

 10 boys play both soccer and rugby 

 22 boys do not play soccer or rugby 

2.1.1 Represent the information above in a Venn diagram.                                     (3)                            

2.1.2 Calculate the probability that a Grade 10 boy at the school, selected at random, 

plays: 

(a) Soccer and rugby                                                                                       (3) 

(b) Soccer or rugby                                                                                          (1) 

2.1.3 Are the events a Grade 10 boy plays soccer at the school and a Grade 10 boy 

plays rugby at the school, mutually exclusive? Justify your answer.              (2) 
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2.2 One morning Aslam conducted a survey in his residential area to establish how many 

passengers, excluding the drivers, travel in a car. The results are shown in the table 

below: 

Number of passengers, 

excluding the driver 
0 1 2 3 4 

Number of cars 7 11 6 5 1 

Calculate the probability that, excluding the driver, there are more than two 

passengers in a car.                                                                                                      (3) 

2.3 If you throw two dice at the same time, the probability that a six will be shown on one 

of the two dice is 
10

36
 and the probability that a six be shown on both the dices is  

1

36
. 

What is the probability that a six will NOT show on either of the dice when you throw 

two dice at the same time?                                                                                           (3) 

[15] 

 

REVISION EXERCISE 2 

QUESTION 1 

Matthew has three R100 notes, five R50 notes and seven R20 notes in his 

drawer. He is in a hurry to watch a film and grabs two notes out of his drawer. 

1.1 Draw a tree diagram of the situation. (3) 

1.2 What is the probability that:  

     1.2.1 both notes are R100 notes? (1) 

     1.2.2 one note is a R100 note and the other is a R20? (2) 

     1.2.3 the total amount is more than R100? (2) 

  [8] 
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QUESTION 2 

A travel agent did a survey amongst his clients as to which type of holiday they 

prefer. 

 Game reserve Sea Travel Total 

Male 450 100 a 700 

Female 150 150 75 b 

Total 600 c d e 

 

Event A:  a person is male 

Event B:  a person prefers a game reserve holiday 

2.1 Determine the values of a, b, c, d and e in the two-way contingency table. (5) 
   

2.2 Are events A and B mutually exclusive? Explain your answer. (2) 
   

2.3 Are events A and B independent? Show the necessary calculations. (4) 
   

2.4 If a person is selected at random, what is the probability that the person:  
  

       2.4.1 is not male and prefers travelling holidays. (1) 
   

       2.4.2 prefers game reserve or sea holidays? (2) 

       2.4.3 is female or prefers sea holidays: (2) 

  [16] 
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EXAMINATION QUESTIONS ON PROBABILITY 

Nov 2019 
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Nov 2018  

 

COUNTING PRINCIPLES 

RULE 1 

   If one operation can be done in m ways and a second operation can be done in n 

   ways then the total possible number of different ways in which both operations 

can be done is 𝑚 × 𝑛. 

RULE 2 

The number of arrangements of n different things taken in n ways is: n! (n factorial) 

Example: 

   In how many ways can 6 different people be seated in the first six seats in a movie 

 theatre? 

              𝟔! = 𝟔 × 𝟓 × 𝟒 × 𝟑 × 𝟐 × 𝟏 = 𝟕𝟐𝟎 

RULE 3 

The number of arrangements of n different things taken r at a time is given by 

𝑛!

(𝑛 − 𝑟)!
 

Example: 

In how many ways can 7 vacant places be filled by 10 different people? 

10!

(10 − 7)!
=

10!

3!
= 604 800 
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RULE 4 

The number of different ways that n letters can be arranged where m1 of the letters 

are identical, m2 of the letters are identical, m3 of the letters are identical, …….,mn 

of the letters are identical is given by: 

𝑛!

𝑚1! × 𝑚2! × 𝑚3! × … … .× 𝑚𝑛!
 

 

                                               where the repeated letters are treated as identical. 

 

Example: 

Consider the letters of the word NEEDED. 

How many word arrangements can be made with this word if the repeated 

letters are treated as identical? 

6!

3! × 2!
= 60 

 

More examples: 

1. Consider the word LOVERS. 

a. How many six-letter word arrangements can be made if the letters may be 

           repeated? 

b. How many six-letter word arrangements can be made if the letters may not 

           be repeated? 

c. How many four-letter word arrangements can be made if the letters may be 

            repeated? 

d. How many four-letter word arrangements can be made if the letters may not               

be repeated? 

 

 

Solutions:  

(a) When the letters may be repeated, we use exponential notation: 

6 × 6 × 6 × 6 × 6 × 6 =  66
  =  46 656 

(b) When letters may not be repeated, we use factorial notation: 

6 × 5 × 4 × 3 ×  2 × 1 =  6! =  720 

(c) 6 × 6 × 6 × 6 =  64  = 1 296 

(d)      
6!

(6−4)!
= 360 
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2. Three Mathematics books and five Science books are to be arranged on a shelf. 

(a) In how many ways can these books be arranged if they are treated as separate books? 

(b) In how many ways can these books be arranged if they are treated as identical books?     

Solutions:  

(a) 8! = 40 320 

(b) 
8!

3!×5!
= 56   

 

 

 

 

 

 

EXAMINATION QUESTIONS ON COUNTING PRINCIPLES 

Nov 2018 
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Nov 2015 

 

Prelim Gauteng 2016 
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SOLUTIONS 

SECTION1 

ALGEBRA, EQUATIONS & INEQUALITIES 

Feb- March 2018 

 

 

Practice rounding off to 

the correct decimal places 

to avoid losing marks due 

to incorrect rounding off 
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When dealing with equations/inequalities 

involving surds, it’s important to check your 𝒙 

values by substituting back into the original 

equation/inequality to find out if they satisfy the 

given equation/ inequality 
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Feb /March 2017 Solution  
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Completing squares 
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Nov 2018 Solutions  
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Nov 2019 Solutions 
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More about Qn 1.3 

Determine the maximum value of 𝒌 such that 𝒑𝒌is a factor of 𝒏!. 
Solution 

       For  𝒌; 𝒑 and 𝒏 ∈ ℝalso 𝒑 being a prime number. 

Using the ladder or factor tree method of factorization , divide  𝑛by 𝑝and only record the 

whole number quotients. Continue dividing the subsequent quotients by 𝒑until the last value 

is zero. Sum all the quotients for the value of 𝒌. 
 

  Examples  
1. Determine the maximum value of k such that 3𝑘 is a factor of 30!. 

3 30 

3 10 

3 3 

3 1 

 0 

 
2. Determine the maximum value of k such that 2𝑘 is a factor of 30!. 

2 30 

2 15 

2 7 

2 3 

2 1 

 0 

 

 

 

 
 

 

 

 

 

 

 

𝑘 = 10 + 3 + 1 

𝑘 = 14 

∴ 314is a factor of 30! 

𝑘 = 15 + 7 + 3 + 1 

𝑘 = 26 

∴ 226is a factor of 30! 
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SECTION 2 

SEQUENCES AND SERIES 

Feb-March 2018 Solutions 
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Feb – March 2017 Solutions  
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Nov 2018 Solutions  
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Nov 2019 Solutions  
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Feb-March 2018 Solutions 
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Feb-March 2017 Solutions  
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Nov 2018  Solutions  
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Nov 2019 Solutions 
 

 

 
[9] 
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SECTION 3 

FUNCTIONS & INVERSES 

EXERCISE 1 Solutions  50 marks 
 

1.  
 

1.1 One – to – one function 

1.2 Many  – to – one function 

1.3 One – to – many relation 

1.4 Many – to – one function  

 

1.5  

One – to – one function 

 

1.6  
Not a function/ 

One – to – many relation 

  

1.7 One – to – many relation 

 

1.8 One – to – one function 

 

1.9 Many – to – one function  

 

1.10  
Not a function/ 

One – to – many relation 

  

(10) 

 

 

 

2. Sketch the following functions: 

2.1 𝑓(𝑥) = −𝑥 + 1 

 
 

 

 

 

 

2 
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2.2 𝑔(𝑥) = −𝑥2 + 4 

 
 

 

 

4 

2.3 ℎ(𝑥) = (
1

3
)

𝑥

− 1 

 4 
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2.4 𝑘(𝑥) = √𝑥 + 1 

 
                                                                                            3 

 

 

2.5 𝑗(𝑥) =
2

𝑥−1
+ 2 

 
                   4 

(17) 
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3. 
 

𝑓(𝑥) = −𝑥 + 1                         DOMAIN                  RANGE 
 
                                                         𝑥 ∈ℝ                     𝑦 ∈ℝ 

𝑔(𝑥) = −𝑥2 + 4                           DOMAIN              RANGE 
 
                                                               𝑥 ∈ℝ                  𝑦 ≤ 4 

ℎ(𝑥) = (
1

3
)

𝑥

− 1                             DOMAIN              RANGE 

 
                                                              𝑥 ∈ℝ                    𝑦 > −1 

𝑘(𝑥) = √𝑥 + 1                                DOMAIN               RANGE 

                                                        𝑥 ≥ −1                   𝑦 ≥ 0 

𝑗(𝑥) =
2

𝑥−1
+ 2                     DOMAIN               RANGE 

                                                          𝑥 ∈ℝ ; 𝑥 ≠ 1        y ∈ℝ  ; 𝑦 ≠ 2 

 

(10) 

 

4.  

𝑓′(𝑥) = −(𝑥 − 1) + 1 − 2 

𝑓′(𝑥) = −𝑥 

𝑔′(𝑥) = −(𝑥 − 1)2 + 4 − 2 

𝑔′(𝑥) = −𝑥2 + 2𝑥 + 1 𝑂𝑅 𝑔′(𝑥) = −(𝑥 − 1)2 + 2 

ℎ′(𝑥) = (
1

3
)

𝑥−1

− 3 

𝑘′(𝑥) = √𝑥 − 2 

𝑗′(𝑥) =
2

𝑥 − 2
 

 

(10) 
 

5. The vertical line cuts it once, every 𝑥- value is associated    with only one 𝑦- value.     (3) 
 

 

TOTAL: 50 
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EXERCISE 2        Solutions 56 marks 

1.1 𝑓(𝑥) =
1

2
𝑥 − 3 

𝑦 =
1

2
𝑥 − 3 

𝑥 =
1

2
𝑦 − 3 

𝑦 = 2𝑥 + 6 
𝑓−1(𝑥) = 2𝑥 + 6 

 
1.2 𝑗(𝑥) = −2𝑥2 + 2 

𝑦 = −2𝑥2 + 2 
𝑥 = −2𝑦2 + 2 

𝑦 = ±√
−𝑥

2
+ 1 

𝑗−1(𝑥) = ±√
−𝑥

2
+ 1 

 
 
 
 

1.3 𝑚(𝑥) = 2−𝑥 − 2 
𝑦 = 2−𝑥 − 2 
𝑥 = 2−𝑦 − 2 

−𝑦 = log2(𝑥 + 2) 

𝑦 = −log2(𝑥 + 2) 𝑂𝑅 𝑦 = log2(𝑥 + 2)−1 𝑂𝑅 y = log2

1

(𝑥 + 2)
 

𝑚−1(𝑥) −log2(𝑥 + 2)𝑶𝑹    𝑚−1(𝑥) = log2(𝑥 + 2)−1𝑶𝑹   𝑚−1(𝑥) = log2

1

(𝑥 + 2)
 

 
 

1.4 𝑛(𝑥) =
1

𝑥+1
− 2 

𝑦 =
1

𝑥 + 1
− 2 

𝑥 =
1

𝑦 + 1
− 2 

𝑦 + 1 =
1

𝑥 + 2
 

𝑦 =
1

𝑥 + 2
− 1 

 

𝑛−1(𝑥) =
1

𝑥 + 2
− 1 

 
 (8) 
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2  (4 marks each function/4 marks each inverse) 

2.1  

 
 

2.2  

 
 
 
 

𝑓 

𝑓−1 

𝑗 

𝑗−1 
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2.3  

 
(32) 

 

𝑚 

𝑚−1 

𝑛 

𝑛−1 
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3 (2 marks each function/ 2 marks each inverse) 

 

 Function  Inverse  

3.1  

Domain:           Range: 
𝑥 ∈ ℝ               𝑦 ∈ ℝ 

Domain:          Range: 
𝑥 ∈ ℝ         𝑦 ∈ ℝ 

3.2  

Domain:        Range: 
𝑥 ∈ ℝ          𝑦 ≤ 2 

Domain:          Range: 
𝑥 ≤ 2            𝑦 ∈ ℝ 

3.3  

Domain:               Range: 
𝑥 ∈ ℝ           𝑦 > −2 

Domain:              Range: 
𝑥 > −2             𝑦 ∈ ℝ 

3.4  

Domain:         Range: 
𝑥 ∈ ℝ ; 𝑥 ≠ −1        𝑦 ∈ ℝ ; 𝑦 ≠ −2 

Domain:                   Range: 
𝑥 ∈ ℝ; 𝑥 ≠ −2       𝑦 ∈ ℝ;  𝑦 ≠ −1 

(16) 
TOTAL: 56 

 
 

Nov 2018    Solutions  
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Nov 2019     Solutions  
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Nov 2018      Solutions 

 

 
 

 

 

Nov 2019    Solutions  
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SECTION 4 

FINANCIAL MATHEMATICS 

EXERCISE 1  Solutions 

1.1 𝐴 = 𝑃(1 − 𝑖𝑛) 

𝐴 = 150000(1 − 0,12 × 5) 

𝐴 = 𝑅60 000 

1.2 𝐴 = 𝑃(1 − 𝑖)𝑛 

𝐴 = 15000(1 − 0,12)5 

𝐴 = 𝑅79 159,78 

2. 𝐴 = (1 + 𝑖)𝑛 

𝐴 = 12000(1 +
0,09

12
)120 

𝐴 = 𝑅29 416,28 

3. 𝐴 = 𝑃(1 + 𝑖)𝑛 

𝐴 = 15 500 (1 +
0,1

4
)

8

(1 +
0,085

12
)

36

(1 +
0,11

2
)

4

 

𝐴 = 𝑅30 163,88 

4. 𝐴 = 𝑃(1 + 𝑖)𝑛 

20000 (1 +
0,09

4
)

20

(1 + 0,1)3 + 𝑥 (1 +
0,09

4
)

8

(1 + 0,1)3 − 12000(1 + 0,1)3 = 43 062,27 

𝑥 = 𝑅11 000 

 

 

5. 𝐴 = 𝑃(1 + 𝑖)𝑛 

𝐴

(1 + 𝑖)𝑛
= 𝑃 

𝑃 = 𝐴(1 + 𝑖)−𝑛  calculating back in time 

50 000 = 20000 (1 +
0,09

12
)

−12

+ 25000 (1 +
0,095

2
)

−2

(1 +
0,09

12
)

−24

+ 𝑥 (1 +
0,095

2
)

−4

(1 +
0,09

12
)

−24

 

 

𝐴 = 𝑅18 252,73 
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Nov 2018  Solutions
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Nov 2019    Solutions  

 



133 
 

 

 

 

 

 

[14] 

 

 

 

 

 



134 
 

Exercise 2  Solutions 
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[16] 
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SECTION 5 

DIFFERENTIAL CALCULUS 

EXERCISE 1    Solutions 
1. 𝑓′(𝑥) = 2𝑥 + 3 

2.    𝑓′(𝑥) = 6𝑥2 

3.    𝑓′(𝑥) = −
1

𝑥2
 

4.  𝑓′(𝑥) = −
2

𝑥3
 

 
EXERCISE 2  Solutions 
 

1. 
𝑑𝑦

𝑑𝑥
= 5 −

12

𝑥7
 

2.  
1

3
𝑥−

2

3 + 24𝑥3 

3. 𝑓′(𝑥) = 2𝑎𝑥 + 𝑏 

4. 
𝑑𝑉

𝑑𝑟
= 4𝜋𝑟2 − 2𝜋 
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Nov 2018    Solutions 
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Nov 2019   Solutions 
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Nov 2018   Solutions 
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Nov 2019Solutions 
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Nov 2019    Solutions 
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SECTION 6 

PROBABILITY & COUNTING PRINCIPLES 

REVISION EXERCISE 1SOLUTIONS 

QUESTION 1  

1.1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
(5) 

1.2 
1.2.1 

 

P(A)=
10

20
=

1

2
√ 

 
 
(1) 

1.2.2 P′(B)= 1 −P(B) 

=
12

20
=

3

5
√√ 

 
(2) 
 

1.2.3 
P(A and B)=

1

20
√ 

(1) 
 

1.2.4 
P(A or B)=

16

20
=

4

5
√√ 

 
(2) 

1.3 No; √since P(A or B or C)≠ 1√ 
A;B and C not exhaustive 

 
 
(2) 

 [14] 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

2 

5 

15 

10 

20 

20 

20 

4 6 

8 
12 

14 

16 

18 

7 

11 

13 

17 

19 

C 

1 
9 

20 

3 
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QUESTION2 

2.1 
2.1.1 

 

 
 
 
 
(3) 

2.1.2   

a) 10

64
=

5

32
                √√ 

 

(2) 

b) 32

64
=

1

2
√√ 

 

(2) 

2.1.3 NO; √P(S and R)≠ 0√ 
 

(2) 

2.2 6

30
√√=

1

5
√ 

 

(3) 

2.3 
1 − (

10

36
+

1

36
) 

1 −
11

36
√ 

25

36
√√ 

 

 
 
(3) 

  [15] 
 

 

 

 

 

 

 

 

64 

14 
10 18 

22 

√ 

√ 

√ 
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REVISION EXERCISE 2 

SOLUTIONS 
Qn 1    

1.1 

 

✓✓✓ branches 

with correct values 

1.2.1 3

15
×

2

14
=

1

35
 𝑜𝑟 0,03 

✓ answer 

 

1.2.2 3

15
×

7

14
+

7

15
×

3

14
=

1

5
 𝑜𝑟 0,2 

✓product 

✓answer 

1.2.3 

1 − (
5

15
×

7

14
+

7

15
×

5

14
+

7

15
×

6

14
+

5

15
×

4

14
) 

7

15
 

✓method 

✓computatio

n 

✓✓answer 

Qn 2  [8] 

2.1 𝑎 = 150 
𝑏 = 375 
𝑐 = 250 
𝑑 = 225 

𝑒 = 1075 

✓✓✓✓✓✓ 

1 mark For 

each correct 

value 

2.2 No ;  Reason: Any logical explanation ✓No 

✓reason 
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PAST EXAMINATION QUESTIONS 

Nov 2019  Solutions 

 

 

 

 

 

 

 

 

 

 

 

 

2.3 
𝑃(𝑚) × 𝑃(𝑤) =

700

1075
×

600

1075
=

672

1849
= 0,36 

𝑃(𝑚 ∩ 𝑤) =
450

1075
= 0,42 

𝑃(𝑚) × 𝑃(𝑤) ≠  𝑃(𝑚 ∩ 𝑤) 
∴ 𝑁𝑂𝑇 𝐼𝑁𝐷𝐸𝑃𝐸𝑁𝐷𝐸𝑁𝑇 

✓0,36 

✓0,42 

✓𝑃(𝑚) ×

𝑃(𝑤) ≠
 𝑃(𝑚 ∩ 𝑤) 

✓conclusion 

2.4.1 75

1075
=

3

43
= 0,07 

✓answer 

2.4.2 600

1075
+

250

1075
=

850

1075
=

34

43
= 0,79 

✓+ 

✓answer 

2.4.3 375

1075
+

250

1075
−

150

1075
=

19

43
= 0,44 

✓ 

substitution  

✓answer 

  [16] 



150 
 

Solutions 

 

 

[11] 
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Nov 2018    Solutions  
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COUNTING PRINCIPLE 

Nov 2018   Solutions  

 

 

Nov 2015    Solutions  
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Prelim Gauteng 2016     Solutions 
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EXEMPLAR PAPER 

 

 

 

 

 

 

 

 

 

 

 

 

 

MARKS:  150 

 

TIME: 3 Hours 

 

INSTRUCTIONS AND INFORMATION 

Read the following instructions carefully before answering the questions. 

1. This question paper consists of 10 questions. 

2. Answer ALL the questions. 

3. Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in 

 determining the answers. 

4. Answers only will not necessarily be awarded full marks. 

5. You may use an approved scientific calculator (non-programmable and 

non-graphical), unless stated otherwise. 

6. If necessary, round off answers to TWO decimal places, unless stated otherwise. 

7. Diagrams are NOT necessarily drawn to scale. 

8. An information sheet with formulae is included at the end of this question paper. 

9. Number the answers correctly according to the numbering system used in this                

question paper. 

10. Write neatly and legibly. 

 PAPER ONE 

GRADE 12 

MATHEMATICS 

EXEMPLAR 
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QUESTION 1 

1.1 Solve for  𝑥: 

1.1.1 2𝑥2 − 9𝑥 − 5 = 0                                                                                  (3) 

1.1.2 𝑥 −
2

𝑥
= −5         ( correct  t o  TWO decim al p laces)                        (5) 

1.1.3 3𝑥2 − 16𝑥 ≤ −5                                                                                   (4) 

1.1.4 𝑥 + 5 = √3 − 3𝑥                                                                                   (4) 

1.2 Given: 2(𝑥 − 𝑝)2 − 17 = 2𝑥2 − 𝑞𝑥 + 1 

Find t he value(s) o f   𝑝and  𝑞.                                                                    (5) 

 

1.3 Given 𝑃(𝑡) = 𝑘𝑡2 + 4𝑡 − 5. 

Det erm ine t he value o f  𝑘 fo r  w hich 𝑃(𝑡) has real root s.                     (3) 

[24] 

 

QUESTION 2 

2.1 Consider  t he quadrat ic sequence: 4 ; 3 ;  −2; −11 ; −24 ; … 

2.1.1 Writ e dow n t he values o f  t he next  TWO t erm s o f  t he 

sequence.                                                                                          (2) 

2.1.2 Det erm ine t he general t erm  of  t he sequence in  t he form  

𝑇𝑛 = 𝑎𝑛2 + 𝑏𝑛 + 𝑐.  (4) 

2.1.3 Which t erm  of  t he sequence has a value just  af t er  −19 499.  (4) 

 

2.2 The sum  of  t he f irst   𝑛 t erm s o f  a ser ies is g iven by t he form ula 

𝑆𝑛 = 3𝑛+1 − 3. 

2.2.1 Det erm ine t he sum  of  t he f irst   5 t erm s.                                    (1) 

2.2.2 Det erm ine t he f irst  3 t erm s o f  t he sequence.                           (4) 

2.3 Evaluat e: 

∑ 5 ∙ 2−𝑛

7

𝑛=4

 

 (4) 

[19] 
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QUESTION 3 

Consider  t he sequence: 3 ; 9 ; 27; . ..  

Aslam  says t hat  t he four t h  t erm  of  t he sequence is 81. 

Zinh le d isagrees and says t hat  t he fourt h  t erm  of  t he sequence is 57. 

3.1 Explain  w hy Aslam  and Zin lhe cou ld  bot h  be correct .                         (2) 

3.2 Aslam  and Zinh le cont inue w it h  t heir  num ber pat t erns. 

Det erm ine a fo rm ula for  t he 𝑛𝑡ℎ t erm  of  

3.2.1 Aslam ’s sequence.                                                                            (1) 

3.2.2 Zinh le’s sequence.                                                                            (4) 

[7] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



158 
 

 

QUESTION 4 

𝐴(1: −18)is t he t urn ing po in t  o f  t he graph o f  𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐. 𝐵 and 𝐶 

are 𝑥 −in t ercept s o f  𝑓. 

The graph o f  𝑔(𝑥) = 2𝑥 − 8 has an 𝑥 −in t ercept  at  𝐶. 𝑅 is a poin t  o f  

in t ersect ion o f  𝑓 and 𝑔. 

 

 

 

4.1 Calcu lat e t he coord inat es o f  𝐶.                                                                     (2) 

4.2 Det erm ine t he equat ion o f  𝑓 in  t he form  𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐. 

Show  ALL your w orking.                                                                               (4) 

4.3 If  𝑓(𝑥) = 2𝑥2 − 4𝑥 − 16, calculat e t he coord inat es o f  𝑅.                              (4) 

(1; −18) 
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4.4 Use your graphs t o  det erm ine t he value(s) o f  𝑥 fo r  w hich 

4.4.1 𝑓(𝑥) ≥ 𝑔(𝑥).                                                                                           (2) 

4.4.2 𝑓(𝑥) is st r ict ly increasing.                                                                  (2) 

4.5 Given t hat  ℎ(𝑥) = 2𝑥2 − 8𝑥 − 10. 

4.5.1 Descr ibe t he t ransform at ion o f  𝑓(𝑥) t o  produce ℎ(𝑥).                (3) 

4.5.2 Writ e dow n t he equat ion o f  t he sym m et ry line o f  ℎ(𝑥).             (2) 

[19] 

QUESTION 5 

The graph o f  𝑔(𝑥) = 𝑏𝑥 is draw n in  t he sket ch below . 

The poin t  𝐷(−2; 9) lies on 𝑔. 𝑃 is t he 𝑦 −in t ercept  o f  𝑔. 

 

5.1 Writ e dow n t he coord inat es o f  𝑃.                                                              (2) 

5.2 Calcu lat e t he value o f  𝑏.                                                                              (2) 

5.3 The graph  ℎis obt ained by ref lect ing 𝑔 in  t he 𝑥 −axis and sh if t ing          

2 un it s dow nw ards. Writ e dow n t he equat ion o f  ℎ.                               (3) 

5.4 Det erm ine 𝑔−1 t he inverse o f  𝑔.                                                                 (2) 

5.5 Draw  a neat  sket ch graph o f  𝑔−1. Clear ly show  all in t ercept s w it h  t he 

axes and any o t her  po in t  on t he graph.                                                   (3) 

5.6 For  w hich value(s) of  𝑥 is 𝑔−1(𝑥) ≥ 0.                                                          (3) 

 

[15] 

(−2; 9) 
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QUESTION 6 

6.1 Convert  an in t erest  rat e o f  10% 𝑝. 𝑎 com pounded m ont h ly t o  an 

in t erest  rat e per  annum  com pounded quart er ly.                                  (3) 

6.2 Sarah bought  a bakkie in  2019 for  her  sm all furn it ure delivery 

business. The bakkiecost s𝑅85000. The car  dealersh ip  m anager t o ld  

her  t hat  it  w ill depreciat e in  value at  a rat e o f  20% 𝑝. 𝑎. 

 

6.2.1 Calcu lat e t he cost  pr ice o f  Sarah ’s bakkie in  2024 using t he 

reducing balance m et hod.                                                                 (3) 

 

6.2.2 Sarah w ishes t o  rep lace her  o ld  bakkie w it h  a new  one in  2024 

w hen she sells t he o ld  bakkie. The proceeds f rom  t he sell o f  t he 

o ld  bakkie w ill be used t oget her  w it h  som e addit ional am ount  

t o  pay for  t he new  bakkie. If  t he pr ice of  a new  bakkie increases 

at  a rat e o f   5% 𝑝. 𝑎. Sarah decided t o deposit  som e m oney every 

m ont h in  a fund earn ing in t erest  o f  7% 𝑝. 𝑎 com pounded 

m ont h ly. How  m uch does she deposit  m ont h ly in t o  t he fund in  

order  t o  be ab le t o  pay for  t he new  bakkie in  2024.? Assum e t hat  

her  f irst  deposit  w as m ade one m ont h af t er  buying t he o ld 

bakkie.                                                                                                     (7) 

[13] 

 

QUESTION 7 

7.1 Det erm ine 𝑓′(𝑥) f rom  f irst  p r incip les if  it  is g iven t hat  𝑓(𝑥) =
2

𝑥
− 3.    (5) 

7.2 Det erm ine 
𝑑𝑦

𝑑𝑥
 if  ; 

7.2.1 𝑦 =
3

√𝑥25 − 𝜋𝑥 + 1                                                                                      (3) 

7.2.2 𝑦 = 4𝑎    and  𝑎 = 𝑥3 + 2𝑥                                                                      (3) 

7.3 Det erm ine t he equat ion o f  t he t angent  t o  𝑓(𝑥) = (𝑥 + 2)2 + 1 at  a po in t  

w here 𝑥 = −5.                                                                                                   (6) 

[17] 
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QUESTION 8 

Given: 𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑. 

𝑓(−1) = 𝑓(2) = 𝑓(7) = 0                          𝑓(5) = 36                     𝑓′(5) = 0 

 

8.1 Show  t hat  𝑎 = −1; 𝑏 = 8   ; 𝑐 = −5    and 𝑑 = −14.                                     (6) 

8.2 Det erm ine t he coord inat es o f  t he t urn ing poin t  o f  𝑓.                       (5) 

8.3 Sket ch t he graph of  𝑓, clear ly ind icat ing t he in t ercept s w it h  t he axes 

and t he t urn ing po in t (s).                                                                           (3) 

8.4 For  w hich values o f  𝑥 w ill t he graph of  𝑓 be concave up?                 (3) 

[17] 

QUESTION 9 

A f ly is w alking on t he w all w it h  a t raject ory g iven by t he form ula                           

ℎ(𝑡) = 5 + 10𝑡 − 15𝑡2, w here ℎ is t he height  m easured in  m et res and 𝑡 is 

t im e in  seconds. 

The m ot ion o f  t he f ly is represent ed by t he sket ch below . 

 

 

9.1 What  is t he height  of  t he f ly af t er  𝑡 = 0,7𝑠.                                             (2) 

9.2 How  m any seconds does it  t ake for  t he f ly t o  reach it ’s m axim um  

height  on t he w all?                                                                                     (3) 

[5] 

ℎ(𝑡) = 5 + 10𝑡 − 15𝑡2 
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QUESTION 10 

10.1 In  order  t o  det erm ine w het her  people aged bet w een 20 and 25 

years w ere em ployed or  not , a survey w as undert aken.  

The t ab lebelow  sum m arizes t he resu lt s.  

 

 MALES FEMALES TOTAL 

Employed  30 130 160 

Unemployed  140 100 240 

TOTAL  170 230 400 

 

Suppose t hat  one of  t he people surveyed w as chosen at  random .  

Det erm ine t he probabilit y t hat  t he person:  

10.1.1 is a m ale w ho is em ployed.                                                              (1)  

10.1.2 is unem ployed.                                                                                   (1)  

10.1.3 is fem ale, g iven t hat  t hey are em ployed.                                      (2)  

10.1.4  Show ing all w orking, det erm ine w het her  it  can be said  t hat  

being em ployed is independent  o f  gender.                                 (3)  

 

10.2 Three boys and four g ir ls sit  in  a row  w at ch ing a m ovie.  

           Det erm ine t he num ber o f  w ays in  w hich t h is can be done if :  

10.2.1 t hey sit  in  any order .                                                                       (1)  

10.2.2 a g ir l sit s at  each end.                                                                     (3)  

10.2.3 t he t hree boys do not  sit  t oget her .                                             (3)  

 

[14] 

 

 

 

 

TOTAL: 150 
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EXEMPLAR PAPER 

MEMORANDUM  

QUESTION 1  

1.1 
1.1.1 

2𝑥2 − 9𝑥 − 5 = 0 
(2𝑥 + 1)(𝑥 − 5) = 0 

𝑥 = −
1

2
 𝑂𝑅   𝑥 = 5 

(3) 

1.1.2 

𝑥 −
2

𝑥
= −5 

𝑥2 + 5𝑥 − 2 = 0 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 =
−(5) ± √(5)2 − 4(1)(−2)

2(1)
 

𝑥 = 0,37   𝑂𝑅  𝑥 = −5,37 
(4) 

 

1.1.3 

3𝑥2 − 16𝑥 ≤ −5 
3𝑥2 − 16𝑥 + 5 ≤ 0 
(3𝑥 − 1)(𝑥 − 5) ≤ 0 

𝐶. 𝑉 
1

3
  𝑎𝑛𝑑 5 

𝑥 ≤
1

3
  𝑂𝑅 𝑥 ≥ 5 

(4) 

1.1.4 

𝑥 + 5 = √3 − 3𝑥 
𝑥2 + 10𝑥 + 25 = 3 − 3𝑥 
𝑥2 + 13𝑥 + 22 = 0 
(𝑥 + 2)(𝑥 + 11) = 0 
𝑥 = −2  𝑂𝑅  𝑥 = −11  𝐵𝑂𝑇𝐻 𝑉𝐴𝐿𝑈𝐸𝑆   
∴ 𝑦 = −2   ONLY  

(4) 

1.2 

2(𝑥 − 𝑝)2 − 17 = 2𝑥2 − 𝑞𝑥 + 1 
2(𝑥2 − 2𝑥𝑝 + 𝑝2) − 17 = 2𝑥2 − 𝑞𝑥 + 1 
2𝑥2 − 4𝑥𝑝 + 2𝑝2 − 17 = 2𝑥2 − 𝑞𝑥 + 1   
4𝑝 = 𝑞 
2𝑝2 − 17 = 1 
𝑝2 = 9 
𝑝 = ±3 
𝑞 = ±12 

(5) 

1.3 

𝑝(𝑡) = 𝑘𝑡2 + 4𝑡 − 5 
𝑏2 − 4𝑎𝑐 ≥ 0 
(4)2 − 44(𝑘)(−5) ≥ 0 

𝑘 ≥ −
4

5
 

(3) 

 
[24] 
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QUESTION 2  
2.1 4 ; 3 ;  −2 ;  −11 ; −24; … 

2.1.1 
−41 ;  −62 

(2) 

2.1.2 

2𝑎 = −43𝑎 + 𝑏 = −1𝑎 + 𝑏 + 𝑐 = 4 
𝑎 = −23(−2) + 𝑏 = −1 − 2 + 5 + 𝑐 = 4 

𝑏 = 5𝑐 = 1 
𝑇𝑛 = −2𝑛2 + 5𝑛 + 1 

(4) 

2.1.3 

𝑇𝑛 = −19 499 
−2𝑛2 + 5𝑛 + 1 = −14 499 
−2𝑛2 + 5𝑛 + 19 500 = 0 
(2𝑛 + 195)(𝑛 − 100) = 0 
𝑛 = −97,5       𝑂𝑅      𝑛 = 100  𝐵𝑂𝑇𝐻 𝑉𝐴𝐿𝑈𝐸𝑆  
∴ 𝑛 = 101𝑡ℎ

 
 

(4) 

2.2 
2.2.1 

𝑆𝑛 = 3𝑛+1 − 3 
𝑆5 = 35+1 − 3 
𝑆5 = 726 

(1) 

2.2.2 

𝑇𝑛 = 𝑆𝑛 − 𝑆𝑛−1 
𝑇1 = 𝑆1 = 6 

𝑇2 = 𝑆2 − 𝑆1𝑇3 = 𝑆3 − 𝑆2 
𝑇2 = 24 − 6𝑇3 = 78 − 24 

𝑇2 = 18𝑇3 = 54 
(4) 

2.3 

∑ 5. 2−𝑛

7

𝑛=4

= 5. 2−4 + 5. 2−5 + 5. 2−6 + 5. 2−7 

=
5

16
+

5

32
+

5

64
+

5

128
 

=
75

128
 

(4) 
OR  

𝑎 =
5

16
     𝑟 =

1

2
 

𝑆𝑛 =
𝑎(1 − 𝑟𝑛)

1 − 𝑟
 

𝑆4 =

5

13
(1 − (

1

2
)

4

)

1 −
1

2

 

         =
75

128
 

 

 

[19] 
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QUESTION 3  

3.1 

Aslam calculated that the sequence is geometric/ Exponential    
Zinhle calculated that the sequence is quadratic    

(2) 
OR 
Aslam has multiplied each term by 3 to get the next term 
Zinhle sees it as a sequence with a constant second difference. 

3.2 
3.2.1 

𝑇𝑛 = 3𝑛
 

(1) 

3.2.2 

3   ;     9;           27;        57 
 
       6          18          30 
              12         12 

2𝑎 = 123𝑎 + 𝑏 = 6𝑎 + 𝑏 + 𝑐 = 3 
𝑎 = 6𝑏 = −12𝑐 = 9 

 
𝑇𝑛 = 6𝑛2 − 12𝑛 + 9 

(4) 
 [7] 
QUESTION 4  

4.1 

𝑔(𝑥) = 2𝑥 − 8 
2𝑥 − 8 = 0 
𝑥 = 4 
𝐶(4; 0) 

(2) 

4.2 

𝑓(𝑥) = 𝑎(𝑥 − 𝑝)2 + 𝑞 
𝑓(𝑥) = 𝑎(𝑥 − 1)2 − 18   
0 = 𝑎(4 − 1)2 − 18 
𝑎 = 2   
𝑓(𝑥) = 2(𝑥 − 1)2 − 18 
𝑓(𝑥) = 2(𝑥2 − 2𝑥 + 1) − 18  
𝑓(𝑥) = 2𝑥2 − 4𝑥 − 16    

(4) 
 

4.3 

2𝑥2 − 4𝑥 − 16 = 2𝑥 − 8  
2𝑥2 − 6𝑥 − 8 = 0 
(𝑥 − 4)(𝑥 + 1) = 0 
𝑥 = 4     𝑂𝑅    𝑥 = −1  
 
𝑦 = 2(−1) − 8 
𝑦 = −10 
𝑅(−1; −10) 

(4) 
4.4 
4.4.1 

𝑥 ≤ −1  𝑂𝑅    𝑥 ≥ 4   
(2) 

4.4.2 

 
 
𝑥 > 1   

(2) 
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4.5 
4.5.1 

ℎ(𝑥) = 2𝑥2 − 8𝑥 − 10 
ℎ(𝑥) = 2[𝑥2 − 4𝑥] − 10 
ℎ(𝑥) = 2[(𝑥 − 2)2 − 22] − 10 

 ℎ(𝑥) = 2(𝑥 − 2)2 − 18   𝑓(𝑥) = 2(𝑥 − 1)2 − 18 
 
𝑓(𝑥)is shifted 1 unit  to the right  . 

(3) 
 
 

4.5.2 
𝑥 = 2 

(2) 
 [19] 
QUESTION 5  

5.1 

𝑦 = 𝑏0
 

𝑦 = 1 
𝑃(0; 1) 

(2) 

5.2 

9 = 𝑏−2
 

𝑏 =
1

3
 

𝑔(𝑥) = (
1

3
)

𝑥

(3) 

5.3 
𝑔(𝑥) = (

1

3
)

𝑥

 

ℎ(𝑥) = − (
1

3
)

𝑥

− 2  (2) 

5.4 

𝑥 = (
1

3
)

𝑦

 

𝑦 = log1

3

𝑥 

𝑔−1(x) = log1

3

𝑥 

(2) 

5.5 

 shape   asymptote   (1,0) 

(3) 
5.6 0 < 𝑥 ≤ 1(2) 

 
[15] 
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QUESTION 6  

6.1 

(1 +
𝑖𝑛

𝑛
)

𝑛

= (1 +
𝑖𝑚

𝑚
)

𝑚

 

(1 +
𝑖𝑛

4
)

4

= (1 +
0,1

12
)

12

 

𝑖 = 0,100835648 
𝑖 = 10,08%                                                                                                             (3) 

6.2 
6.2.1 

𝐴 = 𝑃(1 − 𝑖)𝑛
 

𝐴 = 85000(1 − 0,2)5
 

𝐴 = 𝑅27 852,80   (3) 

6.2.2 

𝐴 = 𝑃(1 + 𝑖)𝑛 
𝐴 = 85000(1 + 0,05)5

 
𝐴 = 𝑅108 483,93     
 
𝐹 = 𝑅108 483,93 − 𝑅27 852,80 

𝐹 = 𝑅80 631,13     
 

𝐹 =
𝑥[(1 + 𝑖)𝑛 − 1]

𝑖
 

80 631,13 =
𝑥 [(1 +

0,07

12
)

60

− 1]

0,07

12

60    
0,07

12
 

𝑥 = 𝑅1 126,24  (7) 
 [13] 
QUESTION 7  

7.1 

𝑓(𝑥) =
2

𝑥
− 3𝑓(𝑥 + ℎ) =

2

𝑥 + ℎ
− 3 

𝑓′(𝑥) = lim
ℎ=0

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

𝑓′(𝑥) = lim
ℎ=0

2

𝑥+ℎ
− 3 − (

2

𝑥
− 3)

ℎ
 

 

𝑓′(𝑥) = lim
ℎ=0

2

𝑥+ℎ
−

2

𝑥

ℎ
 

 

𝑓′(𝑥) = lim
ℎ=0

−2ℎ

𝑥(𝑥+ℎ)

ℎ
 

𝑓′(𝑥) = lim
ℎ=0

−2ℎ

𝑥(𝑥 + ℎ)ℎ
 

𝑓′(𝑥) = lim
ℎ=0

−2

𝑥(𝑥 + ℎ)
 

𝑓′(𝑥) =
−2

𝑥(𝑥 + 0)
 

 

𝑓′(𝑥) =
−2

𝑥2
 

(5) 
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7.2 
7.2.1 

𝑦 = 3𝑥
−2

5  − 𝜋𝑥 + 1 
𝑑𝑦

𝑑𝑥
= −

6

5
𝑥

−2

7  − 𝜋 

𝑑𝑦

𝑑𝑥
=

−6

5𝑥
2

7

− 𝜋 

(3) 
 

7.2.2 

𝑦 = 4(𝑥3 + 2𝑥) 
𝑦 = 4𝑥3 + 8𝑥) 
𝑑𝑦

𝑑𝑥
= 12𝑥2

 + 8  

 
(3) 

7.3 

𝑦 = (−5 + 2)2 + 1 = 10 
(−5; 10) 
𝑓(𝑥) = 𝑥2 + 4𝑥 + 5    
𝑓′(𝑥) = 2𝑥 + 4 
𝑓′(−5) = 2(−5) + 4 
𝑓′(𝑥) = −6   
𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1) 
𝑦 − 10 = −6(𝑥 + 5) 
𝑦 = −6𝑥 − 20 

(6) 
 [17] 
QUESTION 8  

8.1 

𝑦 = 𝑎(𝑥 − 𝑥1)(𝑥 − 𝑥2)(𝑥 − 𝑥3) 
𝑦 = 𝑎(𝑥 + 1)(𝑥 − 2)(𝑥 − 7) 
36 = 𝑎(5 + 1)(5 − 2)(5 − 7) 
36 = −36𝑎 
𝑎 = −1 
𝑦 = −(𝑥 + 1)(𝑥 − 2)(𝑥 − 7) 
𝑓(𝑥) = −𝑥3 + 8𝑥2

 − 5𝑥 − 14 
𝑏 = 8     ; 𝑐 = −5 ;       𝑑 = −14 

(6) 

8.2 

𝑓′(𝑥) = −3𝑥2 + 16𝑥 − 5 
−3𝑥2 + 16𝑥 − 5 = 0 
(3𝑥 − 1)(𝑥 − 5) = 0 

𝑥 =
1

3
       𝑂𝑅   𝑥 = 5   𝑏𝑜𝑡ℎ 𝑣𝑎𝑙𝑢𝑒𝑠  

𝑦 = −14
22

27
= −14,81       𝑂𝑅    𝑦 = 36     both values 

(
1

3
      ;  −14

22

27
)        𝑎𝑛𝑑    (5; 36)(5) 
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8.3 

 
 intercepts 

  turning points 

 shape 

(3) 

8.4 

𝑓′′(𝑥) = −6𝑥 + 16 
𝑓′′(𝑥) > 0 
−6𝑥 + 16 > 0   

𝑥 <
8

3
      𝑥 < 2,67 

 
(3) 

 [17] 
QUESTION 9  

9.1 

ℎ(𝑡) = 5 + 10𝑡 − 15𝑡2 
ℎ(0,7) = 5 + 10(0,7) − 15(0,7)2

 
= 4,65 𝑚𝑒𝑡𝑟𝑒𝑠    
 

(2) 

9.2 

ℎ′(𝑡) = 10 − 30𝑡   
10 − 30𝑡 = 0   

𝑡 =
1

3
 

(3) 

 

[5] 
 
 
 
 
 
 

(5;36) 

−14 

2 7 −1 
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QUESTION 
10 

 

10.1 
10.1.1 

30

400
=

3

40
 

(1) 

10.1.2 

240

400
=

3

5
 

(1) 

10.1.3 
130

160
=

13

16
 

(2) 

10.1.4 

𝑃(𝐴) × 𝑃(𝐵) =
160

400
×

170

400
=

17

100
 

 

𝑃(𝐴 𝑎𝑛𝑑 𝐵) =
30

400
=

3

40
 

 
𝑃(𝐴) × 𝑃(𝐵) ≠ 𝑃(𝐴 𝑎𝑛𝑑 𝐵) 
∴ 𝑏𝑒𝑖𝑛𝑔 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑖𝑠 𝑁𝑂𝑇 𝑖𝑛𝑑𝑒𝑝𝑒𝑑𝑒𝑛𝑡 𝑜𝑓 𝑔𝑒𝑛𝑑𝑒𝑟 

(3) 
10.2 
10.2.1 

7! = 5040 
(1) 

10.2.2 
4 × 3 × 5! = 1440 

(3) 

10.2.3 

Boys sitting together 
5! × 3! = 720    𝑂𝑅     5 × 3! × 4! = 720 
 
7! − 720 = 4320                                                                           

(3) 
 [14] 
 TOTAL: 150 
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