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3 Pure Mathematics 3 (for Paper 3)
Knowledge of the content of Paper 1: Pure Mathematics 1 is assumed, and candidates may be required to 
demonstrate such knowledge in answering questions.

3.1 Algebra

Candidates should be able to: 

 • understand the meaning of |x|, sketch the  
graph of y = |ax + b| and use relations such as 
|a| = |b| ⇔ a2  = b2 and
|x – a| < b ⇔ a – b < x < a + b when solving 
equations and inequalities

Notes and examples

Graphs of y = |f(x)| and y = f(|x|) for non-linear 
functions f are not included. 
 
 
e.g. |3x – 2| = |2x + 7|, 2x + 5 < |x + 1|.

 • 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)(cx2 + 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 11 .

Finding the general term in an expansion is not 
included.
Adapting the standard series to expand 
e.g. x2 2

1 1
−

−` j  is included, and determining the set 
of values of x for which the expansion is valid in such 
cases is also included.
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3 Pure Mathematics 3

3.2 Logarithmic and exponential functions

Candidates should be able to: 

 • understand the relationship between logarithms 
and indices, and use the laws of logarithms 
(excluding change of base)

Notes and examples

 • understand the definition and properties of ex 
and ln x, including their relationship as inverse 
functions and their graphs

Including knowledge of the graph of y = ekx 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 5x 1 , 3 2 5<x3 1# − , 3 4x x1 2 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 = kxn gives ln y = ln k + n ln x which is linear in ln x 
and ln y.
y = k (ax) gives ln y = ln k + x ln a which is linear in  
x and ln y.

3.3 Trigonometry

Candidates should be able to: 

 • 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

Notes and examples

 • use trigonometrical identities for the 
simplification and exact evaluation of expressions, 
and in the course of solving equations, and 
select an identity or identities appropriate to the 
context, showing familiarity in particular with the 
use of
 – sec tan12 2/i i+ and cosec cot12 2/i i+

 – 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 sin cosa bi i+  in the 

forms sinR ! aî h and cosR ! aî h.

e.g. simplifying cos(x – 30˚) – 3 sin(x – 60˚).

e.g. solving tan cot 4i i+ = , sec tan2 52 −i i = , 
cos sin3 2 1i i+ = .
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3 Pure Mathematics 3

3.4 Differentiation

Candidates should be able to: 

 • use the derivatives of ex, ln x, sin x, cos x, tan x, 
tan–1 x, together with constant multiples, sums, 
differences and composites

Notes and examples

Derivatives of sin–1 x and cos–1 x are not required.

 • differentiate products and quotients e.g. x
x
3 2
2 4−
+ , x2 ln x, xe1 – x2

.

 • find and use the first derivative of a function 
which is defined parametrically or implicitly.

e.g. x = t – e2t, y = t + e2t.
e.g. x2 + y2 = xy + 7.
Including use in problems involving tangents and 
normals.

3.5 Integration

Candidates should be able to: 

 • extend the idea of ‘reverse differentiation’ to 

include the integration of eax + b, ax b
1
+ , 

sin(ax + b), cos(ax + b), sec2(ax + b) 

and 
x a
1

2 2+
 

Notes and examples

Including examples such as 
x2 3

1
2+

.

 • use trigonometrical relationships in carrying out 
integration

e.g. use of double-angle formulae to integrate sin2 x 
or cos2(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 x
k x
f
f l
^
^
h
h

, and 
integrate such functions

e.g. integration of 
x

x
12 +

, 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, x2e–x, ln x, x tan–1 x.

 • use a given substitution to simplify and evaluate 
either a definite or an indefinite integral.

e.g. to integrate sin2 2x cos x using the substitution  
u = sin x.
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3 Pure Mathematics 3

3.6 Numerical solution of equations

Candidates should be able to: 

 • locate approximately a root of an equation, 
by means of graphical considerations and/or 
searching for a sign change

Notes and examples

e.g. finding a pair of consecutive integers between 
which a root lies.

 • 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

Candidates should be able to: 

 • use standard notations for vectors, i.e.

x
y
f p, xi + yj, 

x
y
z
f p, xi + yj + zk, AB , a

Notes and examples

 • 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 midpoint of 

AB has position vector OA OB2
1

+_ i 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.
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3 Pure Mathematics 3

3.8 Differential equations

Candidates should be able to: 

 • formulate a simple statement involving a rate of 
change as a differential equation

Notes and examples

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

 • 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

Candidates should be able to: 

 • 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

Notes and examples

Notations Re z, Im z, |z|, arg z, z* should be known. 
The argument of a complex number will usually 
refer to an angle i  such that 1 G−r ri , but in 
some cases the interval 0 21G ri  may be more 
convenient. Answers may use either interval unless 
the question specifies otherwise.

 • 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 cos sinr ri ei/i i+ i^ h

Including the results |z1z2| = |z1||z2| and 

arg arg argz z z z1 2 1 2= +_ _ _i i i, 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) = α.
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5 List of formulae and statistical tables (MF19)
 

2 

PURE MATHEMATICS 
 
Mensuration 
 Volume of sphere = 34

3 rπ  

 Surface area of sphere = 24 rπ  

 Volume of cone or pyramid = 1
3 base area height× ×  

 Area of curved surface of cone = slant heightrπ ×  

 Arc length of circle rθ=    (θ in radians) 

 Area of sector of circle 21
2 r θ=    (θ in radians) 

 
Algebra 
 For the quadratic equation 2 0ax bx c+ + = : 

2 4
2

b b acx
a

− ± −
=  

 For an arithmetic series: 

  ( 1)nu a n d= + − , 1 1
2 2( ) {2 ( 1) }nS n a l n a n d= + = + −  

 For a geometric series: 

  1n
nu ar −= , (1 )   ( 1)

1

n

n
a rS r

r
−

= ≠
−

, ( )       1
1

aS r
r∞ = <

−
 

 Binomial series: 

  1 2 2 3 3( )    
1 2 3

n n n n n nn n n
a b a a b a b a b b− − −     
+ = + + + + +     

     
K , where n is a positive integer 

  and !
!( )!

n n
r r n r

 
=  − 

 

  2 3( 1) ( 1)( 2)(1 ) 1
2! 3!

n n n n n nx nx x x− − −
+ = + + + +K , where n is rational and   1x <  
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3 

Trigonometry 
sintan
cos

θθ
θ

≡  

  2 2cos sin 1θ θ+ ≡ , 2 21 tan secθ θ+ ≡ , 2 2cot 1 cosecθ θ+ ≡  

sin( ) sin cos cos sinA B A B A B± ≡ ±  

cos( ) cos cos sin sinA B A B A B± ≡ m  

tan tantan( )
1 tan tan

A BA B
A B
±

± ≡
m

 

sin 2 2sin cosA A A≡  
2 2 2 2cos 2 cos sin 2cos 1 1 2sinA A A A A≡ − ≡ − ≡ −  

2
2 tantan 2

1 tan
AA

A
≡

−
 

 Principal values: 

  1
2− π⩽ 1sin x−  ⩽ 1

2 π , 0 ⩽ 1cos x− ⩽ π , 11 1
2 2tan x−− π < < π  

 
Differentiation 
  f( )x  ′f ( )x  

  nx  1nnx −  

  ln x  1
x

 

  ex  ex  

  sin x  cos x  

  cos x  sin x−  

  tan x  2sec x  

  sec x  sec tanx x  

  cosec x  cosec cotx x−  

  cot x  2cosec x−  

  1tan x−  2
1

1 x+
 

  uv  d d
d d
u vv u
x x
+  

  u
v

 2

d d
d d
u vv u
x x

v

−
 

 If f( )x t=  and g( )y t=  then d d d
d d d
y y x
x t t
= ÷  
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4 

Integration 
 (Arbitrary constants are omitted; a denotes a positive constant.) 

  f( )x  ∫ f( ) dx x  

  nx  
1

1

nx
n

+

+
 ( 1)n ≠ −  

  1
x

  ln x  

  ex  ex  

  sin x  cos x−  

  cos x  sin x  

  2sec x  tan x  

  2 2
1

x a+
 11 tan x

a a
−  
 
 

   

  2 2
1

x a−
 1 ln

2
x a

a x a
−
+

 ( )x a>  

  2 2
1

a x−
 1 ln

2
a x

a a x
+
−

 ( )   x a<  

 d dd d
d d
v uu x uv v x
x x

= −∫ ∫   

 f ( ) d ln f ( )
f ( )

x x x
x
′

=∫   

 
Vectors 
 If 1 2 3a a a= + +a i j k  and 1 2 3b b b= + +b i j k  then 

    1 1 2 2 3 3. cosa b a b a b θ= + + =a b a b  
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5 

FURTHER PURE MATHEMATICS 
 
Algebra 
 Summations: 

  1
2

1

( 1)
n

r

r n n
=

= +∑ , 2 1
6

1

( 1)(2 1)
n

r

r n n n
=

= + +∑ , 3 2 21
4

1

( 1)
n

r

r n n
=

= +∑  

 
 Maclaurin’s series: 

  
2

( )f( ) f(0) f (0) f (0) f (0)
2! !

r
rx xx x

r
′ ′′= + + + + +K K  

  
2

e exp( ) 1
2! !

r
x x xx x

r
= = + + + + +K K  (all x) 

  
2 3

1ln(1 ) ( 1)
2 3

r
rx x xx x

r
++ = − + − + − +K K  (–1 < x ⩽ 1) 

  
3 5 2 1

sin ( 1)
3! 5! (2 1)!

r
rx x xx x

r

+

= − + − + − +
+

K K  (all x) 

  
2 4 2

cos 1 ( 1)
2! 4! (2 )!

r
rx x xx

r
= − + − + − +K K  (all x) 

  
3 5 2 1

1tan ( 1)
3 5 2 1

r
rx x xx x

r

+
− = − + − + − +

+
K K  (–1 ⩽ x ⩽ 1) 

  
3 5 2 1

sinh
3! 5! (2 1)!

rx x xx x
r

+

= + + + + +
+

K K  (all x) 

  
2 4 2

cosh 1
2! 4! (2 )!

rx x xx
r

= + + + + +K K   (all x) 

  
3 5 2 1

1tanh
3 5 2 1

rx x xx x
r

+
− = + + + + +

+
K K   (–1 < x < 1) 

 
Trigonometry 
 If 1

2tant x=  then: 

  2
2sin

1
tx
t

=
+

 and 
2

2
1cos
1

tx
t

−
=

+
 

 
Hyperbolic functions 
 2 2cosh sinh 1x x− ≡ , sinh 2 2sinh coshx x x≡ , 2 2cosh 2 cosh sinhx x x≡ +  

1 2sinh ln 1( )x x x− = + +  

1 2cosh ln 1( )x x x− = + −   (x ⩾ 1) 

1 1
2

1tanh ln (| | 1)
1

xx x
x

− + = < − 
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6 

Differentiation 
  f( )x  ′f ( )x  

  1sin x−  
2

1

1 x−
 

  1cos x−  
2

1

1 x
−

−
 

  sinh x  cosh x  

  cosh x  sinh x  

  tanh x  2sech x  

  1sinh x−  
2

1

1 x+
 

  1cosh x−   
2

1

1x −
 

  1tanh x−   2
1

1 x−
 

 
Integration 
 (Arbitrary constants are omitted; a denotes a positive constant.) 

  f( )x  ∫ f( ) dx x  

  sec x  1 1
2 4ln | sec tan | ln | tan( ) |x x x+ = + π  ( )   

1
2x < π  

  cosec x  1
2ln | cosec cot | ln | tan |( )x x x− + =  (0 )x< < π  

  sinh x  cosh x  

  cosh x  sinh x  

  2sech x  tanh x  

  
2 2

1

a x−
 1sin x

a
−  
 
 

 ( )   x a<  

  
2 2

1

x a−
 1cosh x

a
−  
 
 

  ( )x a>  

  
2 2

1

a x+
 1sinh x

a
−  
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7 

MECHANICS 
 
Uniformly accelerated motion 
  v u at= + , 1

2 ( )s u v t= + , 21
2s ut at= + , 2 2 2v u as= +  

 
 

FURTHER MECHANICS 
Motion of a projectile 
 Equation of trajectory is: 

2

2 2tan
2 cos

gxy x
V

θ
θ

= −  

 
Elastic strings and springs 

  xT
l
λ

= , 
2

2
xE
l

λ
=  

 
Motion in a circle 
 For uniform circular motion, the acceleration is directed towards the centre and has magnitude 

  2rω  or 
2v

r
 

 
Centres of mass of uniform bodies 
 Triangular lamina: 2

3  along median from vertex 

 Solid hemisphere of radius r: 3
8 r  from centre 

 Hemispherical shell of radius r: 1
2 r  from centre 

 Circular arc of radius r and angle 2α: sinr α
α

 from centre 

 Circular sector of radius r and angle 2α: 2 sin
3

r α
α

 from centre 

 Solid cone or pyramid of height h: 3
4 h  from vertex 
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8 

PROBABILITY & STATISTICS 
 
Summary statistics 
 For ungrouped data: 

  xx
n
Σ

= , standard deviation 
2 2

2( )x x x x
n n

Σ − Σ
= = −  

 For grouped data: 

  xfx
f

Σ
=
Σ

, standard deviation 
2 2

2( )x x f x f x
f f

Σ − Σ
= = −

Σ Σ
 

 
Discrete random variables 

E( )X xp= Σ ,  2 2Var( ) {E( )}X x p X= Σ −  

 For the binomial distribution B( , )n p : 

  (1 )r n r
r

n
p p p

r
− 

= − 
 

, npµ = , 2 (1 )np pσ = −  

 For the geometric distribution Geo(p): 

  1(1 )r
rp p p −= − , 1

p
µ =  

 For the Poisson distribution Po( )λ  

  e
!

r

rp
r

λ λ−= , µ λ= , 2σ λ=  

 
Continuous random variables 

E( ) f( ) dX x x x= ∫ ,  2 2Var( ) f( ) d {E( )}X x x x X= −∫  

 
Sampling and testing 
 Unbiased estimators: 

  xx
n
Σ

= , 
2 2

2 2( ) 1 ( )
1 1

x x xs x
n n n

 Σ − Σ
= = Σ − − −  

 

 Central Limit Theorem: 
2

~ N ,   X
n
σµ

 
 
 

 

 Approximate distribution of sample proportion: 

(1 )N ,  p pp
n
− 
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9 

FURTHER PROBABILITY & STATISTICS 
 
Sampling and testing 
 Two-sample estimate of a common variance: 

 
2 2

2 1 1 2 2

1 2

( ) ( )
2

x x x xs
n n

Σ − + Σ −
=

+ −
 

 
Probability generating functions 
 G ( ) E( )X

X t t= , E( ) G (1)XX ′= , 2Var( ) G (1) G (1) {G (1)}X X XX ′′ ′ ′= + −  
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Changes to this syllabus for 2020, 2021 and 2022
The syllabus has been reviewed and revised for first examination in 2020.  
Significant additions to the syllabus content are indicated by vertical black lines either side of the text on pages 
12–32 of this syllabus. Other changes, including removed content, are listed below.
In addition to reading the syllabus, teachers should refer to the updated specimen papers.
You are strongly advised to read the whole syllabus before planning your teaching programme.

Carry forward from 2019  • Candidates taking AS Level in 2019 can carry forward their result towards the 
full A Level with the revised syllabus in 2020.

Changes to availability of 
Mechanics 2 component

 • Following consultation with schools and universities, from 2020 the 
Mechanics 2 component (formerly Paper 5) is no longer available in AS & A 
Level Mathematics. See below for information about alternative routes. 
Mechanics 2 content will be assessed at a higher level in the new AS & A 
Level Further Mathematics (9231) from 2020. 

Changes to option routes 
through the qualification

 • From 2020, there are two option routes to a full A Level Mathematics (9709):
A Level candidates take Pure Mathematics 1 + Pure Mathematics 3, plus:
EITHER
Probability & Statistics 1 + Mechanics
OR 
Probability & Statistics 1 + Probability & Statistics 2.

 • The numbering of assessment components from 2020 is as follows:
Probability & Statistics 1 becomes Paper 5 (formerly Paper 6)
Probability & Statistics 2 becomes Paper 6 (formerly Paper 7).

Changes to subject 
content

 • Summary of overall changes to subject content
The subject content has been updated following consultation, and given 
decimal numbering. Some topics have been removed or clarified and others 
added. The Mechanics 2 content has been removed from the syllabus. 
Notes and examples have been added to clarify the breadth and depth of 
content.

The prior knowledge requirements have been clarified, to state that simple 
manipulation of surds and graphs of the form y = kxn are included.

Summary of changes to Pure Mathematics 1 content by section

 • Section 1 Quadratics: linear inequalities content removed.
 • Section 2 Functions: transformations content added.
 • Section 3 Coordinate geometry: circles content added.
 • Vectors: This section has moved from Paper 1 to Paper 3.
 • Section 7 Differentiation: limits content added.

Summary of changes to Pure Mathematics 2 content by section

 • Section 1 Algebra: content on sketching a modulus graph added.
 • Section 5 Integration: trapezium rule retained, but formula for it removed 

from List of formulae (MF19).
continued
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Changes to subject 
content continued

Summary of changes to Pure Mathematics 3 content by section

 • Section 1 Algebra: content on sketching a modulus graph added.
 • Section 4 Differentiation: the derivative of inverse tangent added.
 • Section 5 Integration: the idea of ‘reverse differentiation’ added.
 • Section 5 Integration: trapezium rule removed from Paper 3.
 • Section 7 Vectors: vector equations of planes removed; vector content 

moved from Paper 1 to Paper 3.

Summary of changes to Mechanics (formerly Mechanics 1) by section

 • Section 3 Momentum: linear momentum and direct impact added. 

Summary of changes to Mechanics 2 

 • The entirety of the Mechanics 2 content has been removed from A Level 
Mathematics (9709) and will be part of the new AS & A Level Further 
Mathematics (9231) from 2020.

Summary of changes to Probability & Statistics 1 content by section

 • Notes added on algebra content and probability notation.
 • Section 4 Discrete random variables: geometric distribution added.

Summary of changes to Probability & Statistics 2 content by section

 • There are no significant changes to this component.

Other changes in the syllabus document

 • Key concepts for the syllabus have been introduced.

Changes to assessment 
(including changes to 
specimen papers)

 • Changes to duration of examinations
The durations of the Paper 1 examination and the Paper 3 examination have 
increased by 5 minutes to 1 hour 50 minutes each.

 • Changes to AOs and aims
The single assessment objective (AO) has been divided into two AOs. There 
is no fundamental change in meaning. The weighting of the AOs has been 
identified by component. The aims have been clarified.

continued
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Changes to assessment 
(including changes 
to specimen papers) 
continued

 • Changes to how question papers are presented
Questions will no longer remind candidates to show their working, as a new 
front cover statement is included.
The instructions for candidates on the front cover of examination papers 
have been amended to add: 
‘You must show all necessary working clearly; no marks will be given for 
unsupported answers from a calculator.’ 
‘If additional space is required, you should use the lined page at the end of 
the booklet; the question number or numbers must be clearly shown.’
All part questions from 2020 are numbered using the labelling (a), (b), (c), 
whether the parts are dependent or independent. Roman numerals will only 
be used for labelling further divisions within a part e.g. (a)(i). 
Questions will not necessarily be in ascending order of tariff.

 • Changes to the List of formulae and statistical tables 
The MF9 List of formulae and statistical tables is being replaced from 
2020 with a new list, MF19, which combines formulae for AS & A Level 
Mathematics (9709) and AS & A Level Further Mathematics (9231). The 
MF19 list includes new formulae for additional topics introduced, and the 
trapezium rule is removed. AS & A Level Mathematics candidates will not 
need to use formulae from the sections with ‘Further’ in the heading.

 • Changes to the list of mathematical notation
The list of mathematical notation that may be used in examinations 
for this syllabus has been updated and is available on our website at 
www.cambridgeinternational.org/9709

The specimen materials have been revised to reflect the new assessment 
structure and syllabus content and these are available on our website at 
www.cambridgeinternational.org

The syllabus and specimen papers use our new name, Cambridge Assessment 
International Education.

Any textbooks endorsed to support the syllabus for examination from 2020 are suitable for use with 
this syllabus.   

Salm
an

 Faro
oq


	P3 Classwork Book Session 2020-2021
	Chapter 1: The Modulus Function
	Absolute Valued Equations
	Example 1
	Example 2
	Example 3

	Graphs of Absolute Valued Functions
	Example 4
	Example 5
	Example 6

	Absolute Valued Inequalities
	Example 7
	Example 8
	Example 9
	Example 10

	Selected Past paper questions
	Example 11
	Example 12
	Example 13
	Example 14


	Homework: The Modulus Function Variant 32
	Homework: The modulus Function – Variants 31 & 33
	Chapter 2: Polynomials (Remainder Factor Theorem)
	Multiplying and Dividing Polynomials
	Example 1
	Example 2
	Example 4
	Example 5
	Example 6

	The Remainder Theorem
	Example 7
	Example 8
	Example 9

	The factor theorem
	Example 10
	Example 11

	Solving Cubic equations
	Example 12
	Example 13
	Example 14
	Example 15
	Example 16
	Example 17
	Example 18
	Example 19


	Homework Remainder Factor Theorem
	Remainder Factor Theorem– Variants 31 & 33
	Chapter 3: Binomial Expansion of ,,𝒂+𝒃.-𝒏.
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9

	Homework: Binomial Expansion Variant 32
	Binomial Expansion– Variants 31 & 33
	Chapter 4: Partial Fractions
	Type 1: Proper fraction where the denominator has distinct linear factors
	Example 1
	Example 2
	Example 3

	Type 2: Proper fraction with repeated linear factor in the denominator
	Example 4
	Example 5
	Example 6

	Type 3: Proper fraction with a quadratic factor in the denominator that cannot be factorized
	Example 7
	Example 8
	Example 9

	Type 4: Improper fractions
	Example 10
	Example 11
	Example 12

	Partial Fractions with binomial Expansions
	Example 13
	Example 14
	Example 15
	Example 16
	Example 17


	Partial Fractions Variant 32
	Partial Fractions– Variants 31 & 33
	Chapter 5: Exponents and Logarithms
	Exponents
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7

	The Exponential Function
	The Logarithmic Function
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12
	Example 12
	Example 13
	Example 14

	Laws of Logarithms
	Example 15
	Example 16
	Example 17

	The Natural Logarithm
	Solving Equations using Logarithms
	Example 18
	Example 19
	Example 20
	Example 21
	Example 22
	Example 23
	Example 24
	Example 25

	Solving inequalities using logarithms
	Example 26
	Example 27
	Example 28

	Applications of Logarithms
	Example 29
	Example 30
	Example 31
	Example 32
	Example 33
	Example 34
	Example 35
	Example 36


	Chapter 6: Linear Law
	Using Logarithms to reduce equations to linear form
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9


	Homework: Exponents and Logarithms variant 32
	Homework: Exponents and Logarithms– Variants 31 & 33
	Chapter 7: Trigonometry
	Example 1
	Secant, Cosecant & Cotangent
	Example 2

	Further Trigonometric Identities
	Example 3
	Example 4
	Example 5

	Compound angle formulae
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10

	Double angle formulae
	Example 11
	Example 12
	Example 13
	Example 14
	Example 15
	Example 16
	Example 17
	Example 18
	Example 19
	Example 20
	Example 21

	Function of Trigonometry
	Example 22
	Example 23
	Example 24
	Example 25
	Example 26
	Example 27
	Example 28
	Example 29
	Example 30
	Example 31
	Example 32
	Example 33


	Homework: Trigonometry Variant 32
	Trigonometry– Variants 31 & 33
	Chapter: 8: Differentiation
	AS Revision
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8

	Differentiation of Exponential and Logarithmic Functions
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6

	Product Rule
	Example 7
	Example 8
	Example 9
	Example 10

	Quotient Rule
	Example 11
	Example 12
	Example 13

	Differentiation of Trigonometric functions
	Example 14
	Example 15
	Example 16
	June 2014/32 Question 8a
	June 2014/33 Q9(ii)
	June 2013/32 Question 6i
	June 2013/33 Question 9
	June 2014/31 Question 10
	Example 19


	Homework: Differentiation Variant 32
	Homework: Differentiation– Variants 31 & 33
	Chapter 9: Implicit Differentiation
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7

	Homework: Implicit Differentiation Variant 32
	Homework: Implicit Differentiation– Variants 31 & 33
	Chapter 10: Differentiation of parametric equations
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12
	Example 13

	Homework: Differentiation of Parametric Equations Variant 32
	Homework: Differentiation of Parametric Equations– Variants 31 & 33
	Chapter 11: Integration
	Integration of Exponentials
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6

	Integration of ,𝟏-𝒂𝒙+𝒃.
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11

	Integration of trigonometric functions
	Example 12
	Example 13
	Example 14
	Example 15
	Example 16
	Example 17
	Example 18
	Example 19
	Example 20
	Example 21
	Example 22
	Example 23
	Example 24
	Example 25
	Example 26
	Example 27
	Example 28
	Example 29
	Example 30
	Example 31
	Example 32
	Example 33

	Integration by recognition
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 4
	Example 5
	Example 6


	Chapter 12: Integration by parts
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12
	Example 13

	Homework: Integrations by parts Variant 32
	Homework: Integrations by parts– Variants 31 & 33
	Chapter 13: Integration by susbtitution
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12
	Example 13
	Example 14
	Example 15
	Example 16

	Homework: Integration by substitution Variant 32
	Homework: Integration by substitution– Variants 31 & 33
	Chapter 14: Integration with partial fractions
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12

	Homework: Integration by partial Fractions Variatn32
	Homework: Integration by partial Fractions– Variants 31 & 33
	Chapter 15: Differentiation and Integration of 𝒕𝒂,𝒏-−𝟏. (𝒙)
	Proof
	Example 1
	Example 2
	Example 3
	Example 4
	Integration of ,𝟏-,𝒙-𝟐.+,𝒂-𝟐..
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12
	Example 13

	Homework Exercise

	Chapter 16: Trapezium Rule
	Example 1
	Example 2
	Example 3
	Example 4

	Homework: Trapezium rule Variant 32
	Homework Trapezium rule– Variants 31 & 33
	Chapter 17: Differential Equation
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 13
	Example 14
	Example 15
	Example 15
	Example 16
	Example 17
	Example 18
	Example 19
	Example 20
	Example 21
	Example 22
	Example 23
	Example 24
	Example 25
	Example 26

	Homework: Differential Equation Variant 32
	Homework: Differential Equation– Variants 31 & 33
	Chapter 18: Numerical Solutions to Equations
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12
	Example 13
	Example 14
	Example 15
	Example 16

	Homework: Numerical Solutions to Equations Variant 32
	Homework: Numerical SOlutions to equations – Variants 31 & 33
	Chapter 19: Complex Numbers
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5
	Example 6
	Example 7
	Example 8
	Example 9
	Example 10
	Example 11
	Example 12
	Example 13
	Example 14
	Example 15
	Example 16
	Example 17
	Representing Complex Numbers Geometrically
	Geometrical Interpretation of operations on complex numbers
	Modulus and Argument of a complex number
	Example 18

	Polar Form
	Example 19
	Example 20

	Exponential Form
	Example 21
	Example 22

	Loci of Complex Numbers
	Example 23
	Example 24
	Example 25
	Example 26
	Example 27
	Example 28
	Example 29
	Example 30
	Example 31
	Example 32
	Example 33
	Example 34
	Example 35
	Example 36
	Example 37
	Example 38
	Example 39
	Example 40
	Example 41
	Example 42


	Homework: Complex Numbers Variant 32
	Homework: Complex Numbers– Variants 31 & 33
	Chapter 20: Vectors
	Example 1
	Example 2
	Parallel Vectors
	Example 3

	Dot Product of Vectors
	Example 4

	Perpendicular Vectors
	Example 5

	Magnitude of a Vector
	Example 6

	Unit Vector
	Example 7

	Angles between Vectors
	Example 8
	Example 9

	Position vector of a point between two points
	Example 10
	Example 11
	Example 12
	Example 13
	Example 14
	Example 15
	Example 16
	Example 17
	Example 18
	Example 19
	Example 20
	Example 21
	Example 22
	Example 23

	Vector Equation of a line
	Example 24
	Example 25
	Example 26
	Example 27
	Example 28

	Parametric Form
	Parallel Lines
	Example 29

	Intersection of two lines
	Example 30
	Example 31

	Skew Lines
	Example 32

	Angle between two lines
	Example 33

	Perpendicular distance from a point to a line
	Example 34
	Example 34
	Example 35


	Homework: Vectors Variant 32
	Homework: Vectors– Variants 31 & 33

	9709_y20-22_sy



