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SYLLABUS DISTRIBUTION 

2022/2023 

MATHEMATICS, PURE MATHEMATICS 3 – GRADE 12 

 
Topics 

(Chapters) 
Learning Objectives 

Suggest

ed 

teachin

g 

time 

(hours) 

3.1 

Algebra 

(Chapters #1 

&7) 

Understand the meaning of |x|, sketch the graph of y =|ax + b| and use relations such 

as|a| = |b| ⇔ a2
 = b

2
 and  

|x – a| < b ⇔ a – b < x < a + b  

when solving equations and inequalities, e.g. |3x – 2| = |2x + 7|,  

2x + 5 < |x + 1|; graphs of y = |f(x)| and y =f(|x|) for non-linear functions f are not 

included; 

10 

Divide a polynomial, of degree not exceeding 4, by a linear or quadratic polynomial, 

and identify the quotient and remainder (which may be zero) 

Use the factor theorem and the remainder theorem, e.g. to find factors and 

remainders, solve polynomial equations or evaluate unknown coefficients, including 

factors of the form (ax + b) in which the coefficient of x is not unity, and including 

calculation of remainders 

Recall an appropriate form for expressing rational functions in partial fractions, and 

carry out the decomposition, in cases where the denominator is no more complicated 

than: 
- (ax + b)(cx + d)(ex + f) 
- (ax + b)(cx + d)

2
 

- (ax + b)(cx
2
 + d) 

excluding cases where the degree of the numerator exceeds that of the denominator 

Use the expansion of (1 + x)
n
, where n is a rational number and |x|<1; finding a 

general term in an expansion is not included; 

adapting the standard series to expand e.g. 

1
1

2
2

x


  
 

is included, and determining 

the set of values of x for which the expansion is valid in such cases is also included 

3.2 

Logarithmic 

and 

exponential 

functions 

(Chapter #2) 

Understand the relationship between logarithms and indices, and use the laws of 

logarithms (excluding change of base) 

14 

Understand the definition and properties of e
x
 and Inx, including their relationship as 

inverse functions and their graphs; including knowledge of the graph of y = e
kx

 for both 

positive and negative values of k 

Use logarithms to solve equations and inequalities in which the unknown appears in 

indices, e.g. 2
x
 < 5, 3 x 2

3x-1 
< 5, 3

x+1 
= 4

2x–1
 

Use logarithms to transform a given relationship to linear form, and hence determine 

unknown constants by considering the gradient and/or intercept, e.g.  

y = kx
n
 gives ln y = ln k + n ln x which is linear in ln x and ln y; 

y = k (a
x
) gives ln y = ln k + x ln a which is linear in x and ln y 

3.3 
Trigonometry 

(Chapter #3) 

Understand the relationship of the secant, cosecant and cotangent functions to 

cosine, sine and tangent, and use properties and graphs of all six trigonometric 

functions for angles of any magnitude 

12 
Use trigonometrical identities for the simplification and exact evaluation of 

expressions,  

e.g. simplifying  

cos(x – 30°) – 3sin(x – 60°), and in the course of solving equations, e.g. solving tan 
θ + cot θ = 4, 2 sec

2 θ – tan θ = 5,3 cosθ + 2sin θ = 1  
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and select an identity or identities appropriate to the context, showing familiarity in 
particular with the use of: 
- sec

2 θ ≡ 1 + tan
2 θ and  

cosec
2 θ ≡ 1 + cot

2 θ 
- the expansions of sin(A ± B), cos(A ± B) and tan(A ± B) 
- the formulae for sin 2A,  

cos 2A and tan 2A 

the expression of a sin θ + b cos θ  in the forms  R sin(θ ± α) and 

R cos(θ ± α), 

3.4 
Differentiation 

(Chapter #4) 

Use the derivatives of e
x
, In x, sin x, cos x, tan x,  tan

-1
x, together with constant 

multiples, sums, differences and composites; derivatives of sin
-1

x  and cos
-1

x  not 

required 

18 Differentiate products and quotients, e.g. 
2 4

3 2

x

x




, x
2
ln x, 

21e xx   

Find and use the first derivative of a function which is defined parametrically or 

implicitly, e.g. x = t – e
2t

, y = t + e
2t

 , 

e.g. x
2
 + y

2
 = xy + 7, including use in problems involving tangents and normals 

3.5 

Integration 

(Chapters #5 

&8) 

Extend the idea of ‘reverse differentiation’ to include the integration of eax b , 
1

ax b
, 

 sin ax b ,  cos ax b ,  2sec ax b  and 
2 2

1

x a
; including examples such as 

2

1

2 3x
 

16 

Use trigonometrical relationships in carrying out integration, e.g. use of double-angle 

formulae to integrate sin
2
x or cos

2
(2x) 

Integrate rational functions by means of decomposition into partial fractions; 

restricted to types of partial fractions as specified in topic 3.1 above 

Recognise an integrand of the form 
 
 

f

f

k x

x


and integrate such functions, e.g. 

integration of 
2 1

x

x 
, tan x 

Recognise when an integrand can usefully be regarded as a product, and use 

integration by parts, e.g. integration of x sin 2x, x
2
e

–x
, In x,   x tan

-1
 x 

Use a given substitution to simplify and evaluate either a definite or an indefinite 

integral, e.g. to integrate sin
2
 2x cos x using the substitution u = sin x 

3.6 

Numerical 

solution of 

equations 

(Chapter #6) 

Locate approximately a root of an equation, by means of graphical considerations 

and/or searching for a sign change, e.g. finding a pair of consecutive integers between 

which a root lies. 

10 

Understand the idea of, and use the notation for, a sequence of approximations which 

converges to a root of an equation 

Understand how a given simple iterative formula of the form  

xn + 1 = F(xn) relates to the equation being solved, and use a given iteration, or an 

iteration based on a given rearrangement of an equation, to determine a root to a 

prescribed degree of accuracy; knowledge of the condition for convergence is not 

included, but an understanding that an iteration may fail to converge is expected 

3.7 
Vectors 

(Chapter #9) 

Use standard notations for vectors, i.e. ,
x

y

 
 
 

 
x yi j

, 

x

y

z

 
 
 
 
 

,  

𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘, AB , a 

12 
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Carry out addition and subtraction of vectors and multiplication of a vector by a scalar, 

and interpret these operations in geometrical terms, e.g. ‘OABC is a parallelogram’ is 

equivalent to OB OA OC  ; 

the general form of the ratio theorem is not included, but understanding that the mid-

point of AB has position vector  1
2

OA OB  is expected 

Calculate the magnitude of a vector, and use unit vectors, displacement vectors and 

position vectors, in 2 or 3 dimensions 

Understand the significance of all the symbols used when the equation of a straight 

line is expressed in the form r = a + tb, and find the equation of a line, given sufficient 

information e.g. finding the equation of a line given the position vector of a point on 

the line and a direction vector, or the position vectors of two points on the line 

Determine whether two lines are parallel, intersect or are skew, and find the point of 

intersection of two lines when it exists; calculation of the shortest distance between 

two skew lines is not required;  

finding the equation of the common perpendicular to two skew lines is also not 

required 

Use formulae to calculate the scalar product of two vectors, and use scalar products in 

problems involving lines and points; e.g. finding the angle between two lines, and 

finding the foot of the perpendicular from a point to a line; questions may involve 3D 

objects such as cuboids, tetrahedra (pyramids), etc.; knowledge of the vector product 

is not required 

3.8 

Differential 

equations 

(Chapter #10) 

Formulate a simple statement involving a rate of change as a differential equation; the 

introduction and evaluation of a 
constant of proportionality, where necessary, is included 

8 

Find by integration a general form of solution for a first order differential equation in 

which the variables are separable; including any of the integration techniques from 

topic 3.5 above 

Use an initial condition to find a particular solution 

Interpret the solution of a differential equation in the context of a problem being 

modelled by the equation; where a differential equation is used to model a ‘real-life’ 
situation, no specialised knowledge of the context will be required 

3.9 

Complex 

numbers 

(Chapter #11) 

Understand the idea of a complex number, recall the meaning of the terms real part, 

imaginary part, modulus, argument, conjugate, and use the fact that two complex 

numbers are equal if and only if both real and imaginary parts are equal; notations 

Rez, Imz, |z|, argz, z* should be known; the argument of a complex number will 

usually refer to an angle θ such that – π < θ ≤ π, but in some cases the interval  

0 ≤ θ < 2 π may be more convenient; answers may use either interval unless the 

question specifies otherwise 

15 

Carry out operations of addition, subtraction, multiplication and division of two 

complex numbers expressed in Cartesian form x + iy; for calculations involving 

multiplication or division, full details of the working should be shown 

Use the result that, for a polynomial equation with real coefficients, any non-real roots 

occur in conjugate pairs, e.g. in solving a cubic or quartic equation where one complex 

root is given 

Represent complex numbers geometrically by means of an Argand diagram 

Carry out operations of multiplication and division of two complex numbers expressed 

in polar form  

r(cos θ + i sin θ) ≡ re
iθ

; including the results |z1z2| = |z1||z2| and  
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arg (z1 z2) = arg(z1) + arg(z2), and corresponding results for division 

Find the two square roots of a complex number e.g. the square roots of 5 + 12i in 

exact Cartesian form; full details of the working should be shown 

Understand in simple terms the geometrical effects of conjugating a complex number 

and of adding, subtracting, multiplying and dividing two complex numbers 

Illustrate simple equations and inequalities involving complex numbers by means of 

loci in an Argand diagram, e.g. |z – a| < k, z a z b   , arg(z – a) = a 

 

 

 

 
Trimester 1 Trimester 2 Trimester 3 

Topic & 

Chapters 

Algebra 

(Chapters #1 &7) 

Integration 

(Chapters #5 &8) 

Complex numbers 

(Chapter #11) 

Logarithmic and exponential 

functions 

(Chapter #2) 

Differential equations 

(Chapter #10) 

Solving Past Papers with 

External Students. 

 

Trigonometry 

(Chapter #3) 

Numerical solution of 

equations 

(Chapter #6) 

Solving selected topical 

Worksheet with internal 

students. 

 

Differentiation 

(Chapter #4) 

Vectors 

(Chapter #9) 
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SYLLABUS DISTRIBUTION 

2022/2023 

MATHEMATICS, MECHANICS – GRADE 12 

 
Topics 

(Chapters) 
Learning Objectives 

Suggested 

teaching 

time 

(hours) 

4.1 

Forces and 

equilibrium 

(Chapters 

#2, 3 and 4) 

Identify the forces acting in a given situation, e.g. by drawing a force diagram. 

20 

Understand the vector nature of force, and find and use components and 

resultants; calculations are always required, not approximate solutions by scale 

drawing. 

Use the principle that, when a particle is in equilibrium, the vector sum of the 

forces acting is zero, or equivalently, that the sum of the components in any 

direction is zero; solutions by resolving are usually expected, but equivalent 

methods (e.g. triangle of forces, Lami’s Theorem, where suitable) are also 

acceptable; these other methods are not required knowledge, and will not be 

referred to in questions. 

Understand that a contact force between two surfaces can be represented by two 

components, the normal component and the frictional component. 

Use the model of a ‘smooth’ contact, and understand the limitations of this model. 

Understand the concepts of limiting friction and limiting equilibrium, recall the 

definition of coefficient of friction, and use the relationship    F = µR or F ≤ µR, as 

appropriate;  

terminology such as ‘about to slip’ may be used to mean ‘in limiting equilibrium’ in 

questions. 

Use Newton’s third law, e.g. the force exerted by a particle on the ground is equal 

and opposite to the force exerted by the ground on the particle. 

4.2 

Kinematics 

of motion in 

a straight 

line 

(Chapters #1 

and 6) 

Understand the concepts of distance and speed as scalar quantities, and of 

displacement, velocity and acceleration as vector quantities; restricted to motion 

in one dimension only;  

the term ‘deceleration’ may sometimes be used in the context of decreasing 

speed. 

12 

Sketch and interpret displacement–time graphs and velocity–time graphs, and in 

particular appreciate that: 

- The area under a velocity–time graph represents displacement 

- The gradient of a displacement–time graph represents velocity 

- The gradient of a velocity-time graph represents acceleration. 

Use differentiation and integration with respect to time to solve simple problems 

concerning displacement, velocity and acceleration; calculus required is restricted 

to techniques from the content for Paper 1: Pure Mathematics 1. 

use appropriate formulae for motion with constant acceleration in a straight line; 

questions may involve setting up more than one equation, using information about 

the motion of different particles. 

4.3 
Momentum 

(Chapter #7) 

Use the definition of linear momentum and show understanding of its vector 

nature; for motion in one dimension only. 

6 
Use conservation of linear momentum to solve problems that may be modelled as 

the direct impact of two bodies; including direct impact of two bodies where the 

bodies coalesce on impact; knowledge of impulse and the coefficient of restitution 

is not required. 

4.4 
Newton’s 

laws of 

Apply Newton’s laws of motion to the linear motion of a particle of constant mass 

moving under the action of constant forces, which may include friction, tension in 

an extensible string and thrust in a connecting rod; if any other forces resisting 

10 
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motion 

(Chapter #5) 

motion are to be considered (e.g. air resistance) this will be indicated in the 

question. 

Use the relationship between mass and weight; W = mg; in this component, 

questions are mainly numerical, and use of the approximate numerical value 10 

(ms
-2

) for g is expected. 

Solve simple problems which may be modelled as the motion of a particle moving 

vertically or on an inclined plane with constant acceleration; including, for 

example, motion of a particle on a rough plane where the acceleration while 

moving up the plane is different from the acceleration while moving down the 

plane. 

Solve simple problems which may be modelled as the motion of connected 

particles, e.g. particles connected by a light inextensible string passing over a 

smooth pulley, or a car towing a trailer by means of either a light rope or a light 

rigid towbar. 

4.5 

Energy, 

work and 

power 

(Chapters #8 

and 9) 

Understand the concept of the work done by a force, and calculate the work done 

by a constant force when its point of application undergoes a displacement not 

necessarily parallel to the force; W = Fd cos θ; use of the scalar product is not 

required. 

12 

Understand the concepts of gravitational potential energy and kinetic energy, and 

use appropriate formulae. 

Understand and use the relationship between the change in energy of a system 

and the work done by the external forces, and use in appropriate cases the 

principle of conservation of energy; including cases where the motion may not be 

linear (e.g. a child on a smooth curved ‘slide’), where only overall energy changes 

need to be considered. 

Use the definition of power as the rate at which a force does work, and use the 

relationship between power, force and velocity for a force acting in the direction of 

motion; including calculation of (average) power as 
work done

time taken
 ; P = Fv 

Solve problems involving, for example, the instantaneous acceleration of a car 

moving on a hill against a resistance. 

 

 

 

 
Trimester 1 Trimester 2 Trimester 3 

Topic and 

Chapters 

Forces and equilibrium 

(Chapters #2, 3 and 4) 

Newton’s laws of motion 

(Chapter #5) 

Solving Past Papers with 

External Students. 

 

Solving selected topical 

Worksheet with internal 

students. 

Kinematics of motion in a 

straight line 

(Chapters #1 and 6) 
Energy, work and power 

(Chapters #8 and 9) 
Momentum 

(Chapter #7) 

 


