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PAPER 1 

ALGEBRA, EQUATIONS AND INEQUALITIES

 
Examination Guidelines 

(a) Solving quadratic equations by completing the square will NOT be examined. 

(b) Solving quadratic equations using the substitution method (k-method) is examinable. 

(c) Equations involving surds that lead to a quadratic equation are examinable. 

(d) Solution of non-quadratic inequalities should be seen in the context of functions. 

(e) Nature of the roots will be tested intuitively with the solution of quadratic equations and 

in all the prescribed functions. 

GOLDEN RULE!!!!!!: When transposing terms, the sign of that term changes. 

 

Quadratic Equations 

(a) Always make sure that the quadratic equation is in standard form first, i.e. on the other 

side of the equation, you are left with zero. That says it should be in the form            

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0. 

(b) You can now factorise or use quadratic formula, 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 to find values of 𝑥. 

(c) When using quadratic formula, identify values of 𝑎 (coefficient of 𝑥2), 𝑏 (coefficient of 

𝑥) and 𝑐 (a constant) first and write them down to avoid errors when substituting. If a t 

term having 𝑥 is missing that means 𝑏 = 0 and if a constant term is missing that means 

value of 𝑐 = 0. 

(d) Copy down the quadratic formula from the formula sheet and substitute the identified 

values in (c) above. ALWAYS open a bracket before substituting values of 𝑎, 𝑏 and 𝑐 and 

close the bracket after substitution. 
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(e) Substitute the information you have in your book exactly as it is in your calculator. 

NB!  

✓ If the equation is in standard form and factorised, do not expand the brackets. 

Equate each bracket to zero and solve. 

✓ Please be careful of rounding off if the final answer is in decimals. 

✓ Some questions can be specific on which form the final answer must be. E.g. 

Surd form. 

✓ When using a quadratic formula, there is no need to make coefficient of 𝒙𝟐 

positive. Substitute the value of 𝒂 together with its sign. 

 

 

 

Quadratic Inequalities 

 

(a) The quadratic inequality must be in standard form first, i.e. it should be in either form 

given: 𝑎𝑥2 + 𝑏𝑥 + 𝑐 > 0, 𝑎𝑥2 + 𝑏𝑥 + 𝑐 ≥ 0, 𝑎𝑥2 + 𝑏𝑥 + 𝑐 ≤ 0, 𝑎𝑥2 + 𝑏𝑥 + 𝑐 < 0. 

Note that, 𝑎𝑥2 + 𝑏𝑥 + 𝑐 > 0 means we are looking for all possible values of 𝑥 that will 

result with a positive answer,  𝑎𝑥2 + 𝑏𝑥 + 𝑐 ≥ 0, means we are looking for all possible 

values of 𝑥 that will result with a positive answer or answer equal to zero, etc.  

(b) Then, you can factorise or use quadratic formula, 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 to find the critical 

values. The critical values are not solution/ may not be the only solution to the quadratic 

inequality, BUT the critical values are used to determine the solution to the given 

quadratic inequality. 
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(c) Use the critical values AND the standard form of a quadratic inequality to write down the 

solution. Solutions can be expressed in either interval form, number line form or 

inequality form.  

Quadratic Inequality form Value of 𝒂 Solution 

1. 𝑎𝑥2 + 𝑏𝑥 + 𝑐 > 0 𝑎 > 0 𝑥 < 𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉 or 𝑥 > 𝑏𝑖𝑔 𝐶. 𝑉 

𝑥 ∈ (−∞ ; 𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉) or 𝑥 ∈ (𝑏𝑖𝑔 𝐶. 𝑉;  ∞) 

2. 𝑎𝑥2 + 𝑏𝑥 + 𝑐 < 0 𝑎 > 0 𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉 < 𝑥 < 𝑏𝑖𝑔 𝐶. 𝑉  

𝑥 ∈ (𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉;  𝑏𝑖𝑔 𝐶. 𝑉) 

3. 𝑎𝑥2 + 𝑏𝑥 + 𝑐 > 0 𝑎 < 0 𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉 < 𝑥 < 𝑏𝑖𝑔 𝐶. 𝑉  

𝑥 ∈ (𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉;  𝑏𝑖𝑔 𝐶. 𝑉) 

4. 𝑎𝑥2 + 𝑏𝑥 + 𝑐 < 0 𝑎 < 0 𝑥 < 𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉 or 𝑥 > 𝑏𝑖𝑔 𝐶. 𝑉 

𝑥 ∈ (−∞ ; 𝑠𝑚𝑎𝑙𝑙 𝐶. 𝑉) or 𝑥 ∈ (𝑏𝑖𝑔 𝐶. 𝑉;  ∞) 

 

NB!  

✓ If the inequality is in standard form and factorised, you may expand the 

brackets to check sign of 𝒂 OR simply observe the sign of 𝒂 to get a correct 

solution. If 𝒙 in both brackets have different signs, that says 𝒂 < 𝟎 or 𝒂 ≤ 𝟎, 

otherwise 𝒂 > 𝟎 or 𝒂 ≥ 𝟎 . E.g. (𝒙 − 𝟑)(𝟒 − 𝒙) > 𝟎,    𝒂 < 𝟎, then solution (3) 

above will be the one. 

✓ When the inequality signs are 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 ≤ 𝟎 or 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 ≥ 𝟎, include 

equal sign in the inequality and replace curly brackets with square brackets, [ ]. 

When using number line method replace open circle with a shaded circle. 

Surd equations, leading to quadratic equations 

 

(a) Separate the terms that are not affected by root sign from those affected by the root sign, 

in such a way that they are on different sides of the equation. 

(b) Square the expressions on both sides to get rid of a root sign. Then the quadratic equation 

will come out. 

(c) Solve it like it has been explained before. 

(d) DO NOT forget to check if your final answers make LHS and RHS of the original 

question to be equal. Scratch out/ exclude the answer that yields different answers from 

both sides. 

 



 

JENN – MATHEMATICS DEPARTMENT 

 

7 
 

Exponential equations 

Rules Of Exponents 

1. 𝑥𝑦𝑥𝑧 = 𝑥𝑦+𝑧 2. 
𝑥𝑦

𝑥𝑧
= 𝑥𝑦−𝑧 3. (𝑥𝑦)𝑧 = (𝑥𝑧)𝑦 = 𝑥𝑦𝑧 

 

             (𝑥𝑦)𝑧 = 𝑥𝑧𝑦𝑧 

 

         
𝑥𝑦

𝑧𝑦
= (

𝑥

𝑧
)

𝑦

 

4. 𝑥0 = 1 5. 
1

𝑥𝑦
= 𝑥−𝑦 

 

(
𝑥

𝑧
)

−𝑦

= (
𝑧

𝑥
)

𝑦

 

 

6. √𝑥𝑧𝑦
= 𝑥

𝑧

𝑦 

 

An exponential equation is an equation where a  variable (𝑥 or any other variable) is at the 

exponent. To solve for it,  

(a) Simplify the equation until you have powers with the same base on either side of an 

equation ( 𝑎2𝑥−1 = 𝑎−3 ). Then equate the exponents to solve for 𝑥.  

OR 

(b) Simplify the equation until you have powers with the same exponents on either side of an 

equation ( 𝑎2𝑥 = 𝑏2𝑥 ). Then divide both sides by either 𝑏2𝑥 or 𝑎2𝑥. Then apply rule 3,  

(
𝑎

𝑏
)

2𝑥

= 1, and Applying rule 4, 2𝑥 = 0. 

(c) When solving exponential equations with rational exponents, E.g. If 𝑥3 = 8, then               

𝑥 = (8)
1

3. Similarly, If 𝑥
3

2 = 27, then 𝑥 = (27)
2

3 

(d) Equations of this nature 𝑎𝑒2𝑥 + 𝑏𝑒𝑥 + 𝑐 = 0 may be solved using K-method. 
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Nature of roots: Quadratic equations 

The nature of roots depends on the value of the discriminant, ∆. 

∆ = 𝒃𝟐 − 𝟒𝒂𝒄 Roots 

∆ < 0 Non-real 

∆ ≥ 𝟎  Real 

∆ > 𝟎 𝒂𝒏𝒅 𝒑𝒆𝒓𝒇𝒆𝒄𝒕 𝒔𝒒𝒖𝒂𝒓𝒆  Real, Rational and Unequal 

∆ > 𝟎 𝒂𝒏𝒅 𝒏𝒐𝒕 𝒂 𝒑𝒆𝒓𝒇𝒆𝒄𝒕 𝒔𝒒𝒖𝒂𝒓𝒆 Real, Irrational and Unequal 

∆ = 𝟎  Real, Rational and Equal 
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PAPER A 

PAPER B 
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PAPER C 

 

PAPER D 
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PAPER E 

 

 

 

PAPER F 

 

Paper G 
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PAPER H 

 

 

 

 

 

PAPER I 
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PATTERNS, SEQUENCES AND SERIES 
 

N.B 𝒏 ∈ 𝑵 

QUADRATIC NUMBER PATTERNS 

The general formular: 𝑇𝑛 = 𝑎𝑛2 + 𝑏𝑛 + 𝑐 

For any quadratic number pattern: 

𝑎 + 𝑏 + 𝑐; 4𝑎 + 2𝑏 + 𝑐; 9𝑎 + 3𝑏 + 𝑐; 16𝑎 + 4𝑏 + 𝑐; 25𝑎 + 5𝑏 + 𝑐;… 

 

 

  

 

N.B First differences of a quadratic number pattern form an arithmetic sequence 

ARITHMETIC SEQUENCE AND SERIES 

General term of an arithmetic sequence: 𝑇𝑛 = 𝑎 + (𝑛 − 1)𝑑  

Where:   𝑎 - first term of the sequence 

               𝑑 - common/constant difference  

    𝑛 – position of a term / number of terms 

                𝑇𝑛 – 𝑛𝑡ℎ term / last term 

Sum formular for an arithmetic series:  𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

OR 

                                                     𝑆𝑛 =
𝑛

2
[𝑎 + 𝑙]         where 𝑙 is the last term 

Proof: 

𝑆𝑛 = 𝑎 + [𝑎 + 𝑑] +. . . +[𝑎 + (𝑛 − 2)𝑑] + [𝑎 + (𝑛 − 1) 𝑑] . . . (1) 

rewrite equation (1) in reverse: 
𝑆𝑛 = [𝑎 + (𝑛 − 1)𝑑] + [𝑎 + (𝑛 − 2)𝑑]+. . . +[𝑎 + 𝑑] + 𝑎 . . . (2) 

 

Adding equation (1 ) and equation (2) 

2𝑆𝑛 = [2𝑎 + (𝑛 − 1)𝑑] + [2𝑎 + (𝑛 − 1)𝑑]+. . . +[2𝑎 + (𝑛 − 1)𝑑] + [2𝑎 + (𝑛 − 1)𝑑] 

2𝑆𝑛 = 𝑛 × [2𝑎 + (𝑛 − 1)𝑑] 

𝑆𝑛 =
𝑛

2
[2𝑎 + (𝑛 − 1)𝑑] 

 

3a+b 5a+b 7a+b 9a+b First differences 

2a 2a 2a 
Second difference is constant 

differences 
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GEOMETRIC SEQUENCE AND SERIES 

General term of a geometric sequence:        𝑇𝑛 = 𝑎𝑟𝑛−1 

Where:   𝑎 - first term of the sequence 

              𝑟 - common/constant ratio 

 𝑛 – position of a term / number of terms 

              𝑇𝑛 – 𝑛𝑡ℎ term 

Sum formular for a geometric series:  𝑺𝒏 =
𝒂(𝒓𝒏−𝟏)

𝒓−𝟏
        ; 𝑟 ≠ 1 

Proof: 

𝑺𝒏 = 𝒂 + 𝒂𝒓 + 𝒂𝒓𝟐+. . . +𝒂𝒓𝒏−𝟐 + 𝒂𝒓𝒏−𝟏. . . . . (𝟏) 

 

multiply equation (1) by r: 

𝒓𝑺𝒏 =       𝒂𝒓 + 𝒂𝒓𝟐 + 𝒂𝒓𝟑+. . . +𝒂𝒓𝒏−𝟏 + 𝒂𝒓𝒏. . . . . . . (𝟐) 

 

Subtract equation (1 ) from equation (2) 

𝒓𝑺𝒏 − 𝑺𝒏 = −𝒂 + 𝒂𝒓𝒏 

𝒓𝑺𝒏 − 𝑺𝒏 = 𝒂𝒓𝒏 − 𝒂 

𝑺𝒏(𝒓 − 𝟏) = 𝒂(𝒓𝒏 − 𝟏) 

𝑺𝒏 =
𝒂(𝒓𝒏 − 𝟏)

𝒓 − 𝟏
         ; 𝑟 ≠ 1 

SUM TO INFINITY 

Formular:   𝑆∞ =
𝑎

1−𝑟
               ;  −1 < 𝑟 < 1 

Sum to infinity exists for a convergent geometric series. 

Convergence: −1 < 𝑟 < 1 

SIGMA NOTATION 

∑ 𝑇𝑘

𝑏

𝑘=𝑎

 

• 𝑇𝑘 is the general term 

• 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 = 𝑇𝑜𝑝 − 𝐵𝑜𝑡𝑡𝑜𝑚 + 1 

                                    = 𝑏 − 𝑎 + 1 

FOR ANY SUM FORMULAR 

𝑇𝑛 = 𝑆𝑛 − 𝑆𝑛−1 
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PAPER A 

 

 

 
PAPER B 
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PAPER C 

 



 

JENN – MATHEMATICS DEPARTMENT 

 

18 
 

 

PAPER D 

 

 

 

PAPER E 
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PAPER F 
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PAPER G 

 

PAPER H 
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PAPER I 
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FUNCTIONS AND GRAPHS 
 

 

 

 

 

Important terminology 

 

 

 

 

The concepting of increasing and decreasing 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 

 

 

 

For all functions 

See the parabola 

See the parabola 

See the hyperbola and 

parabola 

See the hyperbola and 

exponential function 

The domain is the set of 

allowed 𝒙-values which 

determine the range of 

𝒚-values. 
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LINEAR FUNCTIONS (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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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 

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

intersection of asymptotes (−𝒑; 𝒒) 

 

In general, for the hyperbola, the equations of the axis of symmetry are given by the 

following formulae: 

𝒎 = 𝟏 𝒎 = −𝟏 

𝒚 = (𝒙 + 𝒑) + 𝒒 

 

∴ 𝒚 = 𝒙 + 𝒑 + 𝒒 

𝒚 = −(𝒙 + 𝒑) + 𝒒 

 

∴ 𝒚 = −𝒙 − 𝒑 + 𝒒 

 

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

 

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 

 

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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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. 

 

 

 

 

 

 

 

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
 

 

Standard form of 

parabola 

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 

 

Minimum  

turning point 

Maximum  

turning point 
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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) 

 

 

 

 

 

 

 

 

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] 

 

Standard form of 

exponential 

function 

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

 

REFLECTIONS AND TRANSLATIONS 

𝐆𝐢𝐯𝐞𝐧 𝒇(𝒙) =
𝟐

𝒙 + 𝟏
− 𝟑 𝐆𝐢𝐯𝐞𝐧 𝒇(𝒙) = 𝟐. 𝟑𝒙−𝟐 + 𝟒 𝐆𝐢𝐯𝐞𝐧 𝒇(𝒙) = 𝒙𝟐 + 𝟓𝒙 + 𝟔 

a. The graph of 𝑔(𝑥) is obtained by 

shifting the graph of 𝑓(𝑥) 2 units 

up and 3 units to left. Determine the 

equation of 𝑔(𝑥). 

 

Solution 

𝑔(𝑥) = 𝑓(𝑥 + 3) + 2 

 

          =
2

𝑥 + 3 + 1
− 3 + 2 

          =
2

𝑥 + 4
− 1 

 

b. The graph of ℎ(𝑥) is obtained by 

reflecting the graph of 𝑓(𝑥) in the 

𝑥 − 𝑎𝑥𝑖𝑠. Determine the equation 

of ℎ(𝑥). 

 

Solution 

ℎ(𝑥) = −𝑓(𝑥) 

 

          = − (
2

𝑥 + 1
− 3) 

          = −
2

𝑥 + 1
+ 3 

 

c. The graph of 𝑚(𝑥) is obtained 

by reflecting the graph of 𝑓(𝑥) in 

the 𝑦 − 𝑎𝑥𝑖𝑠. Determine the 

equation of 𝑚(𝑥). 

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) 

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). 
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Solution 

𝑚(𝑥) = 𝑓(−𝑥) 

 

           =
2

−𝑥 + 1
− 3 

          =
2

−(𝑥 − 1)
− 3 

         = −
2

𝑥 − 1
− 3 

           = 2.3−𝑥−2 + 4 

           = 2.3−(𝑥+2) + 4 

           = 2. (
1

3
)

𝑥+2

+ 4 

 

 

Solution 

𝑚(𝑥) = 𝑓(−𝑥) 

           = (−𝑥)2 + 5(−𝑥) + 6 

           = 𝑥2 − 5𝑥 + 6 

 

 

Given a function 𝑓(𝑥): 

(a) 𝑓(𝑥) + 𝑐 means the graph is shifted by ‘’c’’ units up. E.g. 𝑔(𝑥) = 𝑥2 + 4 means the 

graph of 𝑓(𝑥) = 𝑥2 is shifted by 4 units up. 

(b) 𝑓(𝑥) − 𝑐 means the graph is shifted by ‘’c’’ units up. E.g. 𝑔(𝑥) = 2𝑥 − 2 means the 

graph of 𝑓(𝑥) = 2𝑥 is shifted by 2 units up. 

(c) 𝑓(𝑥 + 𝑐) means the graph is shifted by ‘’c’’ units to the left. E.g. 𝑔(𝑥) =
2

𝑥+2
 means 

the graph of 𝑓(𝑥) =
2

𝑥
 is shifted by 2 to the left. 

(d) 𝑓(𝑥 − 𝑐) means the graph is shifted by ‘’c’’ units to the right. E.g. 𝑔(𝑥) =

2(𝑥 − 5) 2means the graph of 𝑓(𝑥) = 2𝑥2 is shifted by 5 units to the right. 

(e) 𝑓(−𝑥) is the reflection of 𝑓(𝑥) about the 𝑦-axis. E.g. 𝑔(𝑥) = 2−𝑥 is the reflection of 

𝑓(𝑥) = 2𝑥 about the 𝑦-axis. 

(f) −𝑓(𝑥) is the reflection of 𝑓(𝑥) about the 𝑥-axis. 𝑔(𝑥) =
−2

𝑥+2
− 4 is the reflection of 

𝑓(𝑥) =
2

𝑥+2
+ 4 about the 𝑥-axis. 

With the transformations above, the effects of parameters on different functions discussed 

above can be easily understood 
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INVERSE FUNCTIONS 

The concept of a function 

 

 

 

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

                          

COMBINATIONS 

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

 

Consider the graphs of 𝒇 and 𝒈 below 
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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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THE AVERAGE GRADIENT BETWEEN TWO POINTS 

 

 

 

Average gradient =  
𝑦2−𝑦1

𝑥2−𝑥1
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PAPER A 
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PAPER B 
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PAPER C 
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PAPER D 
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PAPER E 
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PAPER F 
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PAPER G 
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PAPER H 
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PAPER I 
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JENN – MATHEMATICS DEPARTMENT 

 

61 
 

FINANCE, GROWTH AND DECAY 

GRADE 11 

Once you bought expensive items they will lose value over a period of time. E.g. car or 

furniture loses its value as it becomes a scrap over a period of time as it being used. In maths 

we called this is DEPRECIATION. 

Other items gain value over a period of time. 

E.g Property (house), house itself gain value as the home owner performs exterior and 

interior renovations that add to the price tag of the house. In maths we called this is 

APPRECIATION. 

 

SIMPLE 

INTEREST 

 

 

 

 

COMPOUND INTERES 

𝐴 = 𝑃(1 + 𝑖)𝑛 

𝐴 = 𝑃(1 + 𝑖𝑛)  
 

Compounding 

periods 

n 

(y = years ) 

i 

Annually 𝑦 𝑖 

Semi annually or 

Half yearly 

𝑦 × 2 𝑖 ÷ 2 

Monthly 𝑦 × 12 𝑖 ÷ 12 

Quarterly 𝑦 × 4 𝑖 ÷ 4 

DEPRECIATION (DECAY) 

STRAIGHT 

LINE 

METHOD 

𝑨 = 𝑷(𝟏 − 𝒊𝒏) 

 

 

 

REDUCING-BALANCE METHOD 

𝑨 = 𝑷(𝟏 − 𝒊)𝒏 

A = accumulated amount 

P = original amount 

n = number of periods 

i = interest rate ( 
𝑟

100
) 

A = book value/ scrap 

value 

P = original amount 

n = number of periods 

i = interest rate ( 
𝑟

100
) 
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Compounding 

periods 

n 

(y = years ) 

i 

Annually 𝒚 𝒊 

Semi annually 

or Half yearly 

𝒚 × 𝟐 𝒊 ÷ 𝟐 

Monthly 𝒚 × 𝟏𝟐 𝒊 ÷ 𝟏𝟐 

Quarterly 𝒚 × 𝟒 𝒊 ÷ 𝟒 

 

NOMINAL VS EFFECTIVE INTEREST RATES  

Annual effective rate is equivalent to the nominal rate per annum compounded monthly, 

because it produces the same accumulated amount. 

 

 

 

 

 

𝑖𝑒𝑓𝑓 = effective rate (annual) 

𝑖𝑛𝑜𝑚 = nominal rate  

𝑛 = number of compoundings per year 

GRADE 12  

Future Value annuity 

𝑭 =
𝒙[(𝟏 + 𝒊)𝒏 − 𝟏]

𝒊
 

 

When there is “𝑥“ immediate payment made and the last payment is made 

at the end of the period: 

𝑭 =
𝒙[(𝟏 + 𝒊)𝒏+𝟏 − 𝟏]

𝒊
 

 

When there is an immediate payment made of an amount that is not 𝑥 , 

say 𝑡 , and the last payment is made at the end of the period: 

𝑭 = 𝒕(𝟏 + 𝒊)𝒏 +
𝒙[(𝟏 + 𝒊)𝒏 − 𝟏]

𝒊
 

When payments are made at the beginning of each period or when 

payments are made at the end of each period and the last payment is 

𝑭 =  Future value 

𝒙 =  fixed regular payments 

𝒏 =  number of payments 
𝒊 =  interest rate in decimals  

 

𝟏 + 𝒊𝒆𝒇𝒇 = (𝟏 +
𝒊𝒏𝒐𝒎

𝒏
)

𝒏
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made, for an example 1 month before the end of the period if interest is 

compounded monthly: 

𝑭 =
𝒙[(𝟏 + 𝒊)𝒏 − 𝟏]

𝒊
× (𝟏 + 𝒊)𝒏 

Sinking Fund 

Sinking fund is an amount that is invested to replace something (e.g. Vehicle, machinery) in 

future. We use future value annuity to save money in regular intervals for the money to be 

used in future. 

N.B Sinking fund = New price after inflation  − Book value 

                             =  APPRECIATION – DEPRECIATION 

 

Present Value annuity 

𝑷 =
𝒙[𝟏 − (𝟏 + 𝒊)−𝒏]

𝒊
 

 

𝑷 =  Present value (loan amount) 

𝒙 =  fixed regular payments 

𝒏 =  number of payments 
𝒊 =  interest rate in decimals 

 

Interest paid 

Interest amount paid = All payments made − loan amount 

                                    = Monthly payment×(n×compounding period) - loan amount 

Balance on the loan 

 

 

 

Balance = 𝑷(𝟏 + 𝒊)𝒏 −
𝒙[(𝟏+𝒊)𝒏−𝟏]

𝒊
 

 

OR 

 

Balance=
𝒙[(𝟏+𝒊)−𝒎+𝟏]

𝒊
 

 

 

 

where P is the loan amount. 

 

 

 

 

Where 𝒎 = 𝒏 − 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒑𝒂𝒊𝒅 𝒑𝒆𝒓𝒊𝒐𝒅𝒔 
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PAPER A 

 

PAPER B 
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PAPER C 
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PAPER D 

 

 

PAPER E 
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PAPER F 

 

 

 

 

PAPER G 
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PAPER H 

 

PAPER I 
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PAPER J 
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DIFFERENTIAL CALCULUS 
 

The central concept of differential calculus is the derivative, which is an outgrowth of the velocities 

and slopes of tangents.  

There are two ways to find the derivatives , from first principle and also by the use of the rules. 

The formula 𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 is used to find any of the following from FIRST PRINCIPLES  

or by USE OF THE DEFINITION : 

• The derivative of f at any point. 

• The gradient of the tangent to graph f at any point. 

• The instantaneous rate of change of a function at any point. 

• The gradient of a function at any point. 

You must be able to find the derivatives of the following types for exam purpose: 

𝑓(𝑥) = 𝑐,   𝑓(𝑥) = 𝑎𝑥2 + 𝑏𝑥 + 𝑐,   𝑓(𝑥) = 𝑎𝑥3,  𝑓(𝑥) =
𝑎

𝑥
  

 

Rules of differentiation 

 

In grade 12 we use one rule, the power rule /constant multiple rule:  

 

which means differentiating the function (𝑎𝑥𝑛) with respect to 𝑥. 

 

Finding the equation of a tangent line 

The slope of the tangent line to the graph at a point is equal to the derivative of the function at 

that point. So, to find the equation of the tangent line to f(x) at x = a, we must: 

1. Find the derivative f ´(x) 

2. Work out the derivative at x = a → i.e calculate f ´(a) to get the gradient of the tangent line. 

3. Calculate the y value at x = a →i.e calculate f(a). 

4. The tangent line is a straight line. We can find the equation of a straight line using          

𝑦 − 𝑦1 = 𝑚(𝑥 − 𝑥1)  
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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. 𝑥-intercept 

i. Let y = 0 and simplify  

ii. Find the factor  

iii. Solve for x  

b. 𝑦-intercept  

i. Let = 0 and solve for y x  

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  
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PAPER A 
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PAPER B 
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PAPER C 
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PAPER D 
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PAPER E 
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PAPER F 
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PAPER G 
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PAPER H 
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PROBABILITY AND COUNTING 
 

Theoretical Probability of an event happening : 

 

𝑃(𝐸)

=
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑡𝑖𝑚𝑒𝑠 𝑒𝑣𝑒𝑛𝑡 𝑐𝑎𝑛 𝑜𝑐𝑐𝑢𝑟

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 
 

=
𝑛(𝐸)

𝑛(𝑆)
 

E = Event and S = Sample space  

Addition rule : 

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 

A and B are inclusive events as they have 

elements in common. 

 

Mutually exclusive : 

A and B are mutually exclusive events as they have 

no elements 

in common. 

𝐴 ∩ 𝐵 = {} 

𝑃(𝐴 ∩ 𝐵) = 0 

Exhaustive Events: 

Events are exhaustive when they cover all 

elements in the sample 

set. 

 

Complimentary Events: 

Events A and B are complimentary events if they are 

mutually 

exclusive and exhaustive. 

𝑃(𝐴) + 𝑃(𝐴′) = 1 

Independent events  

𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) × 𝑃(𝐵) 
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Visual Tools used to calculate probability 

Tree diagrams 

Useful when more than one events happen at the same time or one event happens after 

another event. 

▪ Each event is represented by the column of branches. 

▪ The number of branches is determined by the number of possible outcomes for the 

event. 

▪ The probability must be shown in each branch. 

▪ Sum of probabilities of each branch is 1. 

▪ When determining a probability of particular outcome, read carefully whether the 

order of the happening of an event is given or not. 

Tree diagram on independent events 

Consider a family that plans to have three children. They can have a girl or a boy. A tree 

diagram will look like this: 

 

Possible outcomes are BBB (all three children are boys), BBG, BGB, BGG, GBB, GBG 

GGB, GGG. There are three columns of branches since there are three events.  

Calculating probabilities form a tree diagram 

▪ To calculate probability of having three boys, P (BBB), we multiply probability of 

having a boy from first column of branches by the one of having a boy from the 

second column of branches by the one of having a boy from the third column of 

branches. 

           𝑃 (𝐵𝐵𝐵) =
1

2
×

1

2
×

1

2
=

1

8
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Since the probabilities of the branches for each event are equal the same answer can be 

found using all possible outcomes. There is only one outcome of three boys out of 8 

possible outcomes. 

 

▪ Probability of having first and second born as boy means first and second born are 

boys, regardless of the gender of the third born. P(BBB) or P(BBG) 

𝑃 (𝐵𝐵𝐵) +  𝑃 (𝐵𝐵𝐺) =
1

2
×

1

2
×

1

2
+

1

2
×

1

2
×

1

2
=

1

4
   

Same answer can be found using outcomes. There are two possible ways a first and second 

born can be boys out of 8 possible outcomes. 

▪ Probability of at least two girls means the outcome where there are two girls in any 

order or three girls. BGG or GBG or GGB or GGG 

𝑃 (𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 𝑡𝑤𝑜 𝑔𝑖𝑟𝑙𝑠) =  𝑃 (𝐵𝐺𝐺) +  𝑃 (𝐺𝐺𝐵) +  𝑃 (𝐺𝐺𝐵) +  𝑃 (𝐺𝐺𝐺) =
4

8
 

= 1/2 

▪ Probability of at most one girl means the outcome where there is one girl, in any order 

or no girl. BGG or GBG or GGB or GGG 

NB! 

✓ When sampling with replacement, such events are considered independent. 

 

Tree diagram on independent events 

▪ For dependent events, the outcome of the successive event will be affected. 

▪ The probabilities of the branches will not be the same. Therefore, probability cannot 

be calculated from the outcomes, it is calculated by multiplying the probabilities of 

the columns of branches. 

▪ It applies on the problems where we sample/ choose an item without replacement. 

 

Consider a drawer having 6 white cups, 4 black cups and 5 green cups. A cup is taken from a 

drawer and not replaced. Then the second cup is taken. Tree diagram will be as follows: 
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▪ Possible outcomes WW, WB, WG, BW, BB, BG, GW, GB, GG’ 

▪ If white cup is chosen first, it means for a second choice, there will be 5 cups 

remaining in the drawer and the total number of cups will be 14. The number of black 

and green cups will remain the same. That is why the top branch in second column 

has probability of 5/14, 4/14 and 5/14. 

▪ Probability of both green cups; 

P (GG) = 
5

15
×

4

14
=

2

21
.  

Venn diagrams 

 

▪ Circle represents an event, if there are two circles that means there are two events. 

▪ A rectangle represents the sample space. 

▪ Read the statement correctly and look for key words like A only, A but not B, in both 

A and B, ALL. 

▪ Always start from central area (area about the intersection of all events), going out. 

▪ After filling the numbers or probabilities on the circles, always add them. If the 

number is less than the sample size or probability is less than 1, then the difference is 

put outside the circle in the rectangle. 
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Venn diagram of two events. 

 

▪ When drawing it, always start working with information on A and B. 

▪ When given information on A, to fill the information about A only you subtract the 

number from A and B from the number of A. 

Venn diagram of three events. 

 

▪ Similar to Venn diagrams with two events, start working with an information from the 

central area (A and B and C) as shown on the diagram. 

▪ Then move to areas about intersection of two events, A and B, B and C, A and C. 

▪ Move to the regions of one event only. 

Contingency table 

Consider a 2-way contingency table below. 

Gender Owning a cell phone Not owning a cell phone Total 

Male a b c 

Female d e f 

Total g h i 
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▪ A letter a, represents the number of males owning a cell phone. 

▪ A letter c, represents the total number of males. 

▪ A letter g, represents total number of people owning cellphones. 

▪ A letter i, represents the total number of participants in a survey. 

▪ To determine the probabilities, we divide with i. E.g. Probability that a randomly 

selected person is male is 𝑐/𝑖. 

▪ The question may ask to test the independence of the events from contingency tables. 

Counting principles 

 

▪ Read the question properly to determine number of spaces needed. 

▪ Check if repetition is allowed/ not allowed. 

▪ Carefully, read if there is a restriction in groups (… together) or there is a restriction 

on the positions (particular seat must be occupied by a certain person). 

▪ Always start from the positions/ groups with restrictions. 

▪ Factorial works where we multiply numbers that are reduced by 1 successively, until 

we get to 1. E.g. Possible word arrangements from the word ACTIVE with no 

repetition of letters, seating 7 learners in a row, arranging 5 books on a table. 

▪ When working with repeating letters, check a condition on repeating letters (identical 

or different). E.g. consider a word OMO where repeating letters are identical. Even 

though we have 2 O’s, when choosing O, we only have ONE way of choosing it. 

▪ Do not forget to remove repetition that will be caused by repeating letters by dividing 

with a product of factorials of repeating letters. 

▪ When given a restriction on problems with repeating letters, start with restrictions, 

then re-write a new word with the remaining letters. Then find possible word 

arrangements.  

▪ When calculating probabilities from words with repeating letters, you may assume the 

letters are different. BUT this only works when calculating the probabilities. 

▪ To get a sample space, calculate the possible outcomes without any restriction given. 
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        (Source : Mathsclinic grade 12) 
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BASIC PROBABILITY QUESTIONS AND/OR VENN DIAGRAMS 

PAPER A 

 

PAPER B 

 

PAPER C 

 

PAPER D 
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PAPER E 
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PAPER F 
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PAPER G 

 

 

TREE DIAGRAMS  

PAPER H 
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PAPER I 

 

PAPER J 

 

PAPER K 
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PAPER L 

 

CONTINGENCY TABLES 

PAPER M 
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PAPER N 

 

 

PAPER O 
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PROBABILITY AND COUNTING 

PAPER P 

 

PAPER Q 

 

PAPER R 

 

PAPER S 
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PAPER T 

 

PAPER U 

 

PAPER V 

 

PAPER W 
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PAPER X 

 

PAPER Y 

 

PAPER Z 
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PAPER 2 

STATISTICS 
 

A. Candidates should be encouraged to use the calculator to calculate standard deviation, variance 

and the equation of the least squares regression line. 

B. The interpretation of standard deviation in terms of normal distribution is not examinable. 

1. DRAW HISTOGRAMS  

A histogram gives us a visual interpretation of GROUPED DATA. It looks very similar to a 

bar graph, but there are NO gabs between the bars.  

In HISTOGRAM INCLUDE THE FOLLOWING  

• Tittle on top that describe what is contained in histogram  

• Group/class intervals in x axis  

• Frequency in y axis 

• Bars with no gabs in between  

 

2. DRAW FREQUENCY POLYGONS  

➢ Drawn from HISTOGRAM by joining the midpoints of the top of the columns of 

the histogram. At the ends, extend line to the midpoints of class below lower values 

and the midpoint of the class above upper value to touch x axis(grounded)  



 

JENN – MATHEMATICS DEPARTMENT 

 

101 
 

 

➢ It can also be drawn by calculating midpoints of interval and plot coordinate 

(midpoint, frequency)  

 

3. DRAW OGIVES (CUMULATIVE FREQUENCY CURVES) 

Cumulative frequency shows the number of results that are less. 

➢ To find the cumulative frequency,  

• Add up the frequencies as you go down the frequency table. 

• And the last cumulative frequency is equal to the total frequency? (This is a 

useful check of your addition.)  

An ogive or cumulative frequency curve is a graph that shows the information in a 

cumulative frequency table.  

Always remember when drawing cumulative frequency curve from a table of grouped 

data, the cumulative frequencies are plotted at the upper limit of the interval. Grounded is 

important. 
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4. MEASURES OF CENTRAL TENDENCY FOR UNGROUPED DATA;  

𝑀𝑒𝑎𝑛 =
𝑠𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑣𝑎𝑙𝑢𝑒𝑠

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑣𝑎𝑙𝑢𝑒𝑠
 

𝑥 =
∑ 𝑥

𝑛
 

 

Where : 

𝑥 = mean 

Σx = sum of all values 

n = number of values 

 

Mode 

The mode is the value that appears most frequently in a set of data points. 

Median 

The median is the middle number in a set of data points. position of median = 
1

2
(n+ 1) 

 

Where; n = number of values 

If n = odd number, the median is part of the data set. 

If n = even number, the median will be the average between the two middle numbers. 

FIVE NUMBER SUMMARY 

 

1. Minimum value 

2. Lower quartile 𝑄1 

3. Median 

4. Upper quartile 𝑄3 

5. Maximum value 

BOX AND WHISKER PLOT 

A box and whisker plot is a visual representation of the 

five number summary. 

 

 

5. DETERMINE WHETHER DATA IS SYMMETRIC OR SKEWED. 

• A measure of shape describes the distribution of the data within a data set.  

• Frequency polygons and box-and-whisker diagrams can be used to illustrate 

symmetric and skewed data.  

➢ KEY FEATURES OF A SYMMETRIC DISTRIBUTION  

• The shape is symmetrical  

• The mode, median and mode have the same value.  

• Most of the data are clustered around the centre.  
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➢ KEY FEATURES OF SKEWED DATA  

Skewness is the tendency for the values to be more frequently around the high or low ends of 

the x-axis.  

➢ Note that if the mean and the median of a data set are known, then  

• If mean – median = 0, then the distribution is symmetric  

• If mean – median > 0, then the distribution is positively skewed  

• If mean – median < 0, then the distribution is negatively skewed  

➢ Note that for a box-and-whisker diagram  

• If the distribution is symmetric, the median is in the middle of the box and the 

whiskers are equal in length  

• When data is more spread out on the left side and clustered on the right, the 

distribution is said to be negatively skewed or skewed to the left.  

• When the data is more spread out on the right side clustered on the left, the 

distribution is said to be positively skewed or skewed to the right. 

6. IDENTIFY THE VALUES OF THE OUTLIERS.  

• An outlier is a data entry that is far removed from the other entries in the data set 

e.g. a data entry that is much smaller or much larger than the rest of the data values.  

• An outlier has an influence on the mean and the range of the data set, but has no 

influence on the median or lower or upper quartiles.  

• An outlier can affect the skewness of the data.  

• Any data item that is  

 

7. SCATTER PLOT ANALYSIS 

Correlation coefficient 

Where r indicates the strength of the 

relationship between the two variables 

(x and y). 

Properties: 

• The correlation coefficient is a 

number between –1 and 1 

(–1 ≤ r ≤ 1) 
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REGRESSION LINE (line of best fit)  

If there is a strong linear correlation, a straight line may be drawn that act as a prediction of 

the values by looking at the trend. That line called line of best fit or the regression line or the 

least squares regression line. This line exclude outliers- values that are far away from line 

(Only if it is stated from the question). Your line of best-fit may not be the same as someone 

else’s. Line of best fit must passes through mean point and the y intercept. 

The equation of regression line is given by 𝒚̂ = 𝒂 + 𝒃𝒙.  

LINE OF BEST FIT CAN BE USED TO ESTIMATE.  

✓ INTERPOLATION – Estimate the number inside the given period e.g 10,5 ≈ 77 books  

✓ EXTRAPOLATION - Estimate the number outside the given period e.g 13 ≈ 94 books  

 

HINT: Calculator may also be used to get mean point (𝒙, 𝒚),. 

 

 8. CALCULATING THE MEAN AND STANDARD DEVIATION FOR GROUPED 

DATA. 

`     (source: maths clinic smart preparation grade 12 ) 
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PAPER A 
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JENN – MATHEMATICS DEPARTMENT 

 

107 
 

 

PAPER B 
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CUMULATIVE FREQUENCE TABLE 
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PAPER C 
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CUMULATIVE FREQUENCE TABLE 

 

CUMULATIVE FREQUENCE GRAPH (OGIVE) GRID 
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JENN – MATHEMATICS DEPARTMENT 

 

113 
 

PAPER D 
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SCATTER PLOT  

 

 



 

JENN – MATHEMATICS DEPARTMENT 

 

115 
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PAPER E 

Question 1 
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SCATTER PLOT 

1.3 
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BOX AND WHISKER NUMBER LINE 

2.1.3 

 

  

 

PAPER F 
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PAPER G 
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CUMULATIVE FREQUENCE GRAPH (OGIVE) GRID 
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PAPER H 

 

CUMULATIVE FREQUENCE TABLE 
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CUMULATIVE FREQUENCE GRAPH (OGIVE) GRID 
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PAPER I 
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CUMULATIVE FREQUENCY GRAPH (OGIVE) GRID 
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PAPER J 
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CUMULATIVE FREQUENCE GRAPH (OGIVE) GRID 
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ANALYTICAL GEOMETRY 

GRADE 11 

1.1 The Lines Analysis 

The exploration of the formulas used in Analytical Geometry to interpret lines and 

shapes. 

Given two points A and B on the Cartesian plane, with 𝐴(𝑥𝐴; 𝑦𝐵) and 𝐵(𝑥𝐵; 𝑦𝐵). 

a) The Gradient/Slope of the line AB will be given by; 

𝑚𝐴𝐵 =
𝑦𝐵 − 𝑦𝐴

𝑥𝐵 − 𝑥𝐴
 

NOTE:  If two lines AB and CD are Parallel, then 𝑚𝐴𝐵 = 𝑚𝐵𝐶. 

  And if two lines AB and CD are Perpendicular, then 𝑚𝐴𝐵 × 𝑚𝐵𝐶 = −1. 

b) The Midpoint M of the line AB will be given by; 

𝑴 (
𝒙𝑨 + 𝒙𝑩

𝟐
;
𝒚𝑨 + 𝒚𝑩

𝟐
) 

c) The Distance of the line AB between two points A and B will be given by; 

𝑑𝐴𝐵 = √(𝑥𝐵 − 𝑥𝐴)2 + (𝑦𝐵 − 𝑦𝐴)2 

NOTE: If the line AB is Vertical, then we only consider the 𝑦 − 𝑣𝑎𝑙𝑢𝑒𝑠 of the points, 

i.e. 𝑑𝐴𝐵 = 𝑦𝑡𝑜𝑝 − 𝑦𝑏𝑜𝑡𝑡𝑜𝑚 

If the line AB is Horizontal, then we only consider the 𝑥 − 𝑣𝑎𝑙𝑢𝑒𝑠 of the points, 

𝑑𝐴𝐵 = 𝑥𝑟𝑖𝑔ℎ𝑡 − 𝑥𝑙𝑒𝑓𝑡 

d) The  𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑡𝑟𝑎𝑖𝑔ℎ𝑡 𝑙𝑖𝑛𝑒 passing through  𝐴 or 𝐵 is given by; 

𝑦 − 𝑦𝐴 = 𝑚𝐴𝐵(𝑥 − 𝑥𝐴) or  𝑦 − 𝑦𝐵 = 𝑚𝐴𝐵(𝑥 − 𝑥𝐵) 𝑜𝑟 𝑦 = 𝑚𝑥 + 𝑐 

e)  The 𝐴𝑐𝑢𝑡𝑒 𝐴𝑛𝑔𝑙𝑒 𝜃 made by the line 𝐴𝐵 with the 𝑥 − 𝑎𝑥𝑖𝑠 on the right side is 

given by; 

𝑡𝑎𝑛 𝜃 = 𝑚𝐴𝐵 

If the Angle made by the line AB is Obtuse, then we use the concept of 

Supplementary Angles and we ADD 1800 to the answer. 
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1.2 The Shapes Analysis 

 

There is quite a number of shapes that have the concept of straight line geometry, 

but for this particular level, we will be focusing on the Triangles and Quadrilaterals. 

It is also very important to know the properties of all these shapes for a complete 

application of the concepts and analysis, the determinations and declarations. 

The following shapes can/may be analysed using the formulas above and their 

properties… 

Triangles:  

• Right-Angled triangle 

• Isosceles triangle 

• Equilateral triangle 

• Scalene triangle 

 

Quadrilaterals: 

• Square 

• Rectangle 

• Kite 

• Parallelogram 

• Rhombus 

• Trapezium 
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KNOW ALL PROPERTIES OF QUADRILATERALS BUT BE BYSE TO PARALLELOGRAM. 
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GRADE 12  

2.1 The Circles Analysis 

The equation of a circle with centre (𝑎; 𝑏) and radius 𝑟 is (𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2 

The above equation is in centre form. Another form of a circle’s equation with any 

centre is 𝑎𝑥2 + 𝑏𝑦2 + 𝑐𝑥 + 𝑑𝑦 + 𝑒 = 0 which is a general form. 

By multiplying out the equation in centre-form results in the equation in general form. 

Similarly by manipulating the equation in general form by completing the square for 

both 𝑥 and 𝑦 results in the equation back to centre form. 

Example  

 Determine the co-ordinates of the centre and the length of the radius for each of the 

following circles. 

a) (𝑥 − 5)2 + (𝑦 + 3)2 = 9 

Centre: (5; −3) with 𝑟2 = 9 

Therefore; 𝑟 = 3 

b) 𝑥2 + 𝑦2 + 2𝑥 − 6𝑦 − 6 = 0 

To find the centre and radius of any circle, rewrite the above equation in the form 

(𝑥 − 𝑎)2 + (𝑦 − 𝑏)2 = 𝑟2 

• Firstly: Add the additive inverse of 6 and group all terms with 𝑥′𝑠 and 𝑦′𝑠 

together.  

𝑥2 + 2𝑥 + 𝑦2 − 6𝑦 = 6 

Secondly: complete the square for the expression in x and y separately.  

𝑥2 + 2𝑥 + (2 ×
1

2
)

2

+ 𝑦2 − 6𝑦 + (−6 ×
1

2
)

2

= 6 + (2 ×
1

2
)

2

+ (−6 ×
1

2
)

2

(𝑥 + 1)2 + (𝑦 − 3)2 = 16 

Centre: (−1; 3) and 𝑟2 = 16, ∴ 𝑟 = 4 
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c) Determine the equation of the tangent to the circle 𝑥2 + 𝑦2 = 25 at the point 

𝐴(3; 4). 

• Draw a sketch 

• Calculate the gradient of radius OA. 

• Substitute the gradient 𝑚𝑟𝑎𝑑𝑖𝑢𝑠 into 𝑚𝑟𝑎𝑑𝑖𝑢𝑠 × 𝑚𝑡𝑎𝑛 𝑔𝑒𝑛𝑡 = −1 to find 

𝑚𝑡𝑎𝑛 𝑔𝑒𝑛𝑡. 

• Use 𝑦 − 𝑦𝐴 = 𝑚𝑡𝑎𝑛 𝑔𝑒𝑛𝑡(𝑥 − 𝑥𝐴) 
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PAPER A 
 

 

 

 



 

JENN – MATHEMATICS DEPARTMENT 

 

138 
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PAPER B 
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PAPER C 
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PAPER D 
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PAPER E 
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PAPER F 
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PAPER G 
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PAPER H 
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PAPER I 

Question 2 

 

 



 

JENN – MATHEMATICS DEPARTMENT 

 

156 
 

 

 

 

PAPER J 



 

JENN – MATHEMATICS DEPARTMENT 

 

157 
 

 

 



 

JENN – MATHEMATICS DEPARTMENT 

 

158 
 

 

 

 



 

JENN – MATHEMATICS DEPARTMENT 

 

159 
 

TRIGONOMETRY 
 

1. The reciprocal ratios cosec 𝜃, sec 𝜃 and cot 𝜃 can be used by candidates in the answering 

of problems but will not be explicitly tested. 

2. The focus of trigonometric graphs is on the relationships, simplification and determining 

points of intersection by solving equations, although characteristics of the graphs should 

not be excluded. 

Important Formulae from Information Sheet 

 

Additional Important Formulae (not on Information Sheet) 

In a right-angled triangle: 

1. Pythagoras theorem 

(ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒)2 = (𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒)2 + (𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡)2  

2. Trigonometric ratios 

sin 𝛼 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
   cos 𝛼 =

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
   tan 𝛼 =

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
 

Other identidities 

tan 𝛼 =
sin 𝛼

cos 𝛼
  

sin2 𝛼 + cos2 𝛼 = 1 (Pythagorean identity) 
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Reduction  

It is very important to always include the ASTC diagram; clearly showing the signs of each 

ratio and the general angles in each of the 4 quadrants. 

When solving problems: 

1. Always solve ratio by ratio rather than looking at the problem as a whole. 

2. For each ratio address the following questions: 

i. The angle I am dealing with is in which quadrant 

ii. What is the sign of the ratio in question in the identified quadrant 

iii. Will the ratio change or not (co-ratios) 

3. After reductions are done; change everything to sin 𝜃 and cos 𝜃 by changing 

wherever there is tan 𝜃 

4. Check for other relevant identities (double angle, compound angles, Pythagorean 

identity) 

5. Algebraic manipulation to arrive at the answer 

Cartesian Plane 

Always make sure that the provided ratio is in the form of a fraction; that is; sin 𝛼 =
𝑦

𝑟
, 

cos 𝛼 =
𝑥

𝑟
 and tan 𝛼 =

𝑦

𝑥
 as this will help to identify the 2 sides of the right-angled triangle. 

It is very important to first draw and complete your right-angled triangle (all 3 angles and 3 

sides must be done) in the relevant quadrant. 

Hints: 

i. The terminal is always drawn from the origin. 

ii. Perpendicular is always drawn with respect to the horizontal axis (x-axis). 

iii. The angle provided in the question is always measured in an anticlockwise direction 

from the positive x-axis to the terminal. 

iv. To solve for 3rd angle; use the sum angles of a triangle. 

v. To solve for 3rd side use Pythagoras theorem (𝑟2 = 𝑥2 + 𝑦2) 

Take note: 𝑟 is always positive while 𝑥 and 𝑦 change sign depending on in which quadrant is 

the terminal. 
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Ratios asked always relate to the angles in the solved right angled triangle but in following 

ways: 

i. Exact angles in the solved right-angled triangle(s) 

ii. There could be need for: 

• Reduction 

• Double angles 

• Compound angles related to special angles 

• Compound angles related to angles in the solved right-angled triangle 

 

Identities 

1. Recommend that always choose the complex side so that it is simplified to be the same as 

the simpler side. 

2. Reduction can be incorporated where necessary. 

3. Express everything in terms of sin 𝜃 and cos 𝜃 by changing wherever there is tan 𝜃. 

4. Check for other relevant identities (double angle, compound angles, Pythagorean identity) 

5. Algebraic manipulation to arrive at the answer. 

Trigonometric Equations 

Whenever solving any form of trigonometric equation, it is worth noting that it must always 

reduce to ratio being equated to a constant; that is; sin 𝜃 = 𝑎, cos 𝜃 = 𝑏 and tan 𝜃 = 𝑐. 

Forms of trigonometric equations: 

1. Simple equations; for example, sin 𝜃 = 𝑎, cos 𝜃 = 𝑏, tan 𝜃 = 𝑐 and sin 𝜃 = cos 𝜃 

2. Co-ratio equation; for example, sin 𝜃 = cos 2𝜃 

3. Quadratic (hidden quadratic equations) 

General solution 

sin 𝜃 = 𝑎     cos 𝜃 = 𝑏   tan 𝜃 = 𝑐 

𝜃 = sin−1 𝑎 + 𝑘. 360° or  𝜃 = ± cos−1 𝑏 + 𝑘. 360° 𝜃 = tan−1 𝑐 + 𝑘. 180° 

𝜃 = 180° − sin−1 𝑎 + 𝑘. 360°  

Where 𝑘 in an integer 

Particular solution 
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Substitute integers in the general solution and pick values that lie within the specified range. 

 

3-D Problems 

Always remember that you are solving triangles. 

Procedure: 

1. Extract all the triangles forming the 3-D. 

2. Solve the triangles: 

i. Pythagoras theorem  

• Solve third side of a right-angled triangle when given any 2 sides 

ii. Trigonometric ratios 

• Solve any side of a right-angled tringle when given at least 1 side and 1 

angle (other than the right-angle). 

• Solve any angle of a right-angled triangle when given at least 2 sides. 

iii. Sum of angles in a triangle 

• Solve for the 3rd angle of any triangle when 2 angles are known/ given 

iv. Sin rule 

• Solve for any side of any triangle when given at least 1 side and 2 angles 

• Solve for angles of any triangle when given at least 2 sides and a non-

included angle. 

v. Cosine rule 

• Solve for the 3rd side given any 2 sides of any triangle and an included 

angle 

• Solve for any angle of any triangle when given all the 3 sides of a triangle 

vi. Area rule 

• To determine the area of any triangle 

• To determine the included angle of any triangle when at least 2 sides and 

the area are provided 

To determine a side of any triangle when a side and an angle are provided. The given side 

and the calculated side must form the given angle. 
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EUCLID’S GEOMETRY 
 

1. The following proofs of theorems are examinable: 

• The line drawn from the centre of a circle perpendicular to a chord bisects the chord. 

• The line drawn from the centre of a circle that bisects a chord is perpendicular to the 

chord. 

• The angle subtended by an arc at the centre of a circle is double the size of the angle 

subtended by the same arc at the circle (on the same side of the chord as the centre). 

• The opposite angles of a cyclic quadrilateral are supplementary. 

• The angle between the tangent to a circle and the chord drawn from the point of 

contact is equal to the angle in the alternate segment. 

• A line drawn parallel to one side of a triangle divides the other two sides 

proportionally. 

• Equiangular triangles are similar. 

2. Corollaries derived from the theorems and axioms are necessary in solving riders: 

• Angles in a semi-circle. 

• Equal chords subtend equal angles at the circumference. 

• Equal chords subtend equal angles at the centre. 

• In equal circles, equal chords subtend equal angles at the circumference. 

• In equal circles, equal chords subtend equal angles at the centre. 

• The exterior angle of a cyclic quadrilateral is equal to the interior opposite angle of 

the quadrilateral. 

• If the exterior angle of a quadrilateral is equal to the interior opposite angle of the 

quadrilateral, then the quadrilateral is cyclic. 

• Tangents drawn from a common point outside the circle are equal in length. 

3. The theory of quadrilaterals will be integrated into questions in the examination. 
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Acceptable Reasons 

In order to have some kind of uniformity, the use of the following shortened versions of the 

theorem statements is encouraged. 

Theorem statement Acceptable reason(s) 

Lines  

The adjacent angles on a straight line are 

supplementary. 

angles on a straight line 

If the adjacent angles are supplementary, the outer 

arms of these angles form a straight line. 

adjacent angles supplement 

The adjacent angles in a revolution add up to 360°. angles round a point OR angles in a 

revolution 

Vertically opposite angles are equal. vertically opposite angles are equal 

If AB || CD, then the alternate angles are equal. alternate angles; AB || CD 

If AB || CD, then the corresponding angles are equal. corresponding angles; AB || CD 

If AB || CD, then the co-interior angles are 

supplementary. 

co-interior angles; AB || CD 

If the alternate angles between two lines are equal, 

then the lines are parallel. 

alternate angles are equal 

If the corresponding angles between two lines are 

equal, then the lines are parallel. 

corresponding angles are equal 

If the co-interior angles between two lines are 

supplementary, then the lines are parallel. 

co-interior angles supplement 

Triangles  

The interior angles of a triangle are supplementary. angle sum in a triangle OR sum of angles in a 

triangle 

OR Int angles of a triangle 

The exterior angle of a triangle is equal to the sum of 

the interior opposite angles. 

exterior angle of a triangle 

The angles opposite the equal sides in an isosceles 

triangle are equal. 

angles opposite equal sides 

The sides opposite the equal angles in an isosceles 

triangle are equal. 

sides opposite equal angles 
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In a right-angled triangle, the square of the hypotenuse 

is equal to the sum of the squares of the other two 

sides. 

Pythagoras OR 

Theorem of Pythagoras 

If the square of the longest side in a triangle is equal to 

the sum of the squares of the other two sides, then the 

triangle is right-angled. 

Converse Pythagoras 

OR 

Converse Theorem of Pythagoras 

If three sides of one triangle are respectively equal to 

three sides of another triangle, the triangles are 

congruent. 

SSS 

If two sides and an included angle of one triangle are 

respectively equal to two sides and an included angle 

of another triangle, the triangles are congruent. 

SAS 

If two angles and one side of one triangle are 

respectively equal to two angles and the corresponding 

side in another triangle, the triangles are congruent. 

AAS OR ASA OR SAA 

If in two right-angled triangles, the hypotenuse and 

one side of one triangle are respectively equal to the 

hypotenuse and one side of the other, the triangles are 

congruent 

RHS 

The line segment joining the midpoints of two sides of 

a triangle is parallel to the third side and equal to half 

the length of the third side 

Midpoint theorem 

The line drawn from the midpoint of one side of a 

triangle, parallel to another side, bisects the third side. 

line through midpoint parallel to 2nd side 

A line drawn parallel to one side of a triangle divides 

the other two sides proportionally 

line parallel one side of a triangle 

OR 

proportionality theorem; name parallel lines 

If a line divides two sides of a triangle in the same 

proportion, then the line is parallel to the third side. 

line divides two sides of a triangle in 

proportion 

If two triangles are equiangular, then the 

corresponding sides are in proportion (and 

consequently the triangles are similar). 

Similar triangles OR equiangular triangles 

If the corresponding sides of two triangles are 

proportional, then the triangles are equiangular (and 

consequently the triangles are similar). 

Sides of triangle in proportion 
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If triangles (or parallelograms) are on the same base 

(or on bases of equal length) and between the same 

parallel lines, then the triangles (or parallelograms) 

have equal areas. 

same base; same height OR 

equal bases; equal height 

Circles 

The tangent to a circle is perpendicular to the radius/ 

diameter of the circle at the point of contact. 

Tangent perpendicular to radius OR 

Tangent perpendicular to diameter 

If a line is drawn perpendicular to a radius/ diameter at 

the point where the radius/ diameter meets the circle, 

then the line is a tangent to the circle 

line perpendicular to radius OR 

converse Tangent perpendicular to radius OR 

converse Tangent perpendicular to diameter 

The line drawn from the centre of a circle to the 

midpoint of a chord/ bisecting a chord is perpendicular 

to the chord. 

Line from centre to midpoint of chord OR 

Line from centre to bisecting a chord 

The line drawn from the centre of a circle 

perpendicular to a chord bisects the chord/ passes 

through the midpoint of the chord. 

line from centre perpendicular to chord 

The perpendicular bisector of a chord passes through 

the centre of the circle. 

perpendicular bisector of a chord 

The angle subtended by an arc at the centre of a circle 

is double the size of the angle subtended by the same 

arc at the circle (on the same side of the chord as the 

centre) 

angle at centre equal to 2 times angle at 

circumference OR  

angle at circumference equal to half angle at 

centre 

The angle subtended by the diameter at the 

circumference of the circle is 90°. 

angles in semi-circle OR 

diameter subtends right angle OR 

angle at centre equal to 2 times angle at 

circumference OR  

angle at circumference equal to half angle at 

centre 

If the angle subtended by a chord at the circumference 

of the circle is 90°, then the chord is a diameter. 

chord subtends 90° OR 

converse angles in semi-circle 

Angles subtended by a chord of the circle, on the same 

side of the chord, are equal 

angles in the same segment 
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If a line segment joining two points subtends equal 

angles at two points on the same side of the line 

segment, then the four points are concyclic. 

Line subtends equal angles OR 

converse angles in the same segment 

Equal chords subtend equal angles at the 

circumference of the circle. 

equal chords; equal angles 

Equal chords subtend equal angles at the centre of the 

circle. 

equal chords; equal angles 

Equal chords in equal circles subtend equal angles at 

the circumference of the circles. 

equal circles; equal chords; equal angles 

Equal chords in equal circles subtend equal angles at 

the centre of the circles. 

equal circles; equal chords; equal angles 

The opposite angles of a cyclic quadrilateral are 

supplementary 

opposite angles of a cyclic quadrilateral 

If the opposite angles of a quadrilateral are 

supplementary, then the quadrilateral is cyclic. 

opposite angles of quad supplement OR 

converse opposite angles of a cyclic 

quadrilateral 

The exterior angle of a cyclic quadrilateral is equal to 

the interior opposite angle. 

exterior angle of a cyclic quadrilateral 

If the exterior angle of a quadrilateral is equal to the 

interior opposite angle of the quadrilateral, then the 

quadrilateral is cyclic. 

exterior angle equal to the interior opposite 

angle OR 

converse exterior angle of a cyclic 

quadrilateral 

Two tangents drawn to a circle from the same point 

outside the circle are equal in length 

Tangents from common point OR 

Tangents from same point 

The angle between the tangent to a circle and the chord 

drawn from the point of contact is equal to the angle in 

the alternate segment. 

tan chord theorem 

If a line is drawn through the endpoint of a chord, 

making with the chord an angle equal to an angle in 

the alternate segment, then the line is a tangent to the 

circle. 

converse tan chord theorem OR 

angle between line and chord 

Quadrilaterals 

The interior angles of a quadrilateral add up to 360°. sum of angles of a quadrilateral 

The opposite sides of a parallelogram are parallel. opposite sides of a parallelogram 



 

JENN – MATHEMATICS DEPARTMENT 

 

194 
 

If the opposite sides of a quadrilateral are parallel, then 

the quadrilateral is a parallelogram. 

opposite sides of a quadrilateral are parallel 

The opposite sides of a parallelogram are equal in 

length. 

opposite sides of a parallelogram 

If the opposite sides of a quadrilateral are equal, then 

the quadrilateral is a parallelogram. 

opposite sides of a quadrilateral are equal 

OR 

converse opposite sides of a parallelogram 

The opposite angles of a parallelogram are equal. opposite angles of a parallelogram 

If the opposite angles of a quadrilateral are equal, then 

the quadrilateral is a parallelogram. 

opposite angles of a quadrilateral are equal 

OR 

converse opposite angles of a parallelogram 

The diagonals of a parallelogram bisect each other. diagonals of a parallelogram 

If the diagonals of a quadrilateral bisect each other, 

then the quadrilateral is a parallelogram. 

diagonals of a quadrilateral bisect each other 

OR 

converse diagonals of a parallelogram 

If one pair of opposite sides of a quadrilateral are equal 

and parallel, then the quadrilateral is a parallelogram. 

pair of opposite sides are equal and parallel 

The diagonal of a parallelogram bisects its area. Diagonal bisects area of a parallelogram 

The diagonals of a rhombus bisect at right angles. diagonals of a rhombus 

The diagonals of a rhombus bisect the interior angles. diagonals of a rhombus 

All four sides of a rhombus are equal in length. sides of a rhombus 

All four sides of a square are equal in length. sides of a square 

The diagonals of a rectangle are equal in length. diagonals of a rectangle 

The diagonals of a kite intersect at right-angles. diagonals of a kite 

A diagonal of a kite bisects the other diagonal. diagonal of a kite 

A diagonal of a kite bisects the opposite angles diagonal of a kite 

  

It is important to note that: 

A complete theorem statement can be used as a reason when answering problems on 

Euclidean geometry 
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PAPER A (Proof of theorems questions) 

A1 

 

A2 
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QUESTION 9 
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QUESTION 10.2 
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QUESTION 9.2 
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