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Chapter 1: Proof   

Understand the problem solving cycle  

Know that simplifying a problem can help to begin in problem solving  

Use algebra to formulate and solve problems  

Interpret your solution in the context of the problem  

Generalise your solution to extend your understanding of a wider problem  

Write your mathematics using appropriate language and symbols 
• Necessary and sufficient 
• If… and then … 
• ⟺, ⟸, ⟹ and ∴ 
• Converse of a statement 

 

Prove statements by deduction  

Prove statements by exhaustion  

Prove statements by contradiction including: 
• Proof of the irrationality of √2  
• Proof of the infinity of primes 
• Application to unfamiliar proofs 

 

Disprove statements by finding a counter-example  
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Chapter 2: Trigonometry   

Understand and use the definition of a radian   

Be able to convert between radians and degrees using 360o = 2π radians  

Know exact values of sin 𝜃 and cos 𝜃 for 𝜃 = 0, 𝜋
6
 , 𝜋

4
 , 𝜋

3
 , 𝜋

2
 , π and multiples of these  

Know exact values of tan 𝜃 for 𝜃 = 0, 𝜋
6
 , 𝜋

4
 , 𝜋

3
 , π and multiples of these  

Know and use the graphs of sin 𝜃, cos 𝜃 and tan 𝜃, working in radians  

Know and use the formula for arc length, s = 𝑟𝜃, when 𝜃 is given in radians   

Know and use the formula for area of a sector, 𝐴 =
1

2
𝑟2𝜃 when 𝜃 is given in radians  

Use the standard small angle approximations of sine, cosine and tangent: 

sin 𝜃 ≈  𝜃,  cos 𝜃 ≈ 1 −
𝜃2

2
   and tan 𝜃 ≈  𝜃  (where 𝜃 is in radians)  

 

Formula Sheet Extract 

 

 
Values to Learn 

𝜽°  0° 30° 45° 60° 90° 

𝜽 𝒓𝒂𝒅𝒊𝒂𝒏𝒔 0 
𝜋

6
 

𝜋

4
 

𝜋

3
 

𝜋

2
 

sin 𝜽 0 
1

2
 √2

2
 

√3

2
 1 

cos 𝜽 1 √3

2
 

√2

2
 

1

2
 0 

tan 𝜽 0 √3

3
 1 √3 undefined 
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Chapter 3: Sequences and Series   

Know that a sequence is an ordered set of numbers, a1, a2, a3, …, ak, … an where ak is 
the general term. It may be finite or infinite. 

 

Know that a series is the sum of the terms of a sequence:  
a1 + a2 + a3 + … + an  = ∑ 𝑎𝑘

𝑘=𝑛
𝑘=1   

 

Know that a sequence may be increasing, decreasing, oscillating, periodic, convergent 
or divergent (or none of these) 

 

In a periodic sequence, 𝑎𝑘+𝑝 =  𝑎𝑘 for a fixed integer, 𝑝, called the period  

In an oscillating sequence, the terms rise above and fall below a middle value  

Be able to generate a sequence using a formula for the kth term, or a recurrence 
relation of the form 𝑎𝑘+1 = 𝑓(𝑎𝑘), notation kth term 𝑎𝑘  

 

Know that an arithmetic sequence (also called an arithmetic progression, AP) has the 
form 𝑎𝑘+1 = 𝑎𝑘 + 𝑑 where 𝑑 is a fixed number called the common difference 

 

Use arithmetic sequences with first term 𝑎 and common difference 𝑑 and know: 
• the kth term, 𝑎𝑘 =  𝑎 + (𝑘 −  1)𝑑 
• the last term, l =  𝑎 + (𝑛 −  1)𝑑  
• sum of n terms, 𝑆𝑛 = 

1

2
𝑛(𝑎 + 𝑙) =  

1

2
𝑛[2𝑎 + (𝑛 − 1)𝑑] 

 

Know that a geometric sequence (also called a geometric progression, GP) has the 
form 𝑎𝑘+1 = 𝑟𝑎𝑘 where 𝑟 is a fixed number called the common ratio  

 

Use geometric sequences with first term 𝑎 and common ratio 𝑟 and know: 
• the kth term, 𝑎𝑘 = 𝑎𝑟𝑘−1 
• the last term, 𝑙 =  𝑎𝑟𝑛−1 

• the sum of the first n terms, 𝑆𝑛 = 
𝑎(𝑟𝑛−1)

(𝑟−1)
= 

𝑎(1−𝑟𝑛)

(1−𝑟)
 

 

Know the condition for an infinite geometric series to be convergent is −1 <  𝑟 <  1 
and in this case, the sum of all the terms is given by 𝑆∞ = 

𝑎

(1−𝑟)
  

Be able to use sequences and series in modelling.  
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Chapter 4: Functions   

Know that a mapping is any rule connecting inputs (objects) to outputs (images). 
Mappings can be many-to-one, one-to-many, one-to-one or many-to-many. 

 

Know that a many-to-one or one-to-one mapping is called a function. It is a 
mapping where each input value gives exactly one output value. 

 

Know the domain of a mapping or function is the set of possible inputs (values of 𝑥)  

Know the range of a mapping or function is the set of outputs (values of 𝑦)  

Work with combined transformations on a graph: form the equation of a transformed 
graph, sketch the transformed graph or recognise the transformations applied 

 

Understand and use composite functions, where one function (say 𝑔) is applied to the 
output from another function (say 𝑓) to get 𝑔[𝑓(𝑥)] or 𝑔𝑓(𝑥) 

 

Be able to find the correct domain of (eg) 𝑔𝑓 given the domains of 𝑓 and 𝑔.  

Know that for an inverse of a function to exist, the function must be one-to-one, and 
know how to find the inverse function 

 

Know that the curves of a function and its inverse are reflections of each other in 𝑦 =
 𝑥, appreciating that the same scale must be used on the 𝑥 and 𝑦 axes 

 

Be able to find the domain and range of an inverse function, 𝑓−1 (𝑥)  

Understand and be able to use the modulus function |𝑥|, which means the positive 
value of 𝑥 

 

Be able to draw graphs of the modulus of linear functions, knowing that any part of 
the graph of the function that is below the 𝑥-axis is reflected in the 𝑥-axis 

 

Be able to solve simple inequalities containing a modulus  

Use inequalities of the form |𝑥 − 𝑎| ≤ 𝑏  to express upper and lower bounds, 𝑎 ± 𝑏, for 
the value of 𝑥 

 

Be able to use functions in modelling, including consideration of limitations and 
refinements of the models 

 

 
Mathematical Notation 
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Chapter 5: Differentiation   

Understand that a section of curve which has increasing gradient is concave upwards 

and 𝑑
2𝑦

𝑑𝑥2 > 0 
 

Understand that a section of curve which has decreasing gradient is concave 

downwards and 𝑑
2𝑦

𝑑𝑥2 < 0 
 

Understand that a point of inflection on a curve is where the curve changes from 

concave upwards to concave downwards (or vice versa) and hence 𝑑
2𝑦

𝑑𝑥2 = 0 
 

Use differentiation to find stationary and non-stationary points of inflection  

Use stationary points of inflection when sketching curves  

Differentiate composite functions using the chain rule 𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑢
×

𝑑𝑢

𝑑𝑥
  

Differentiate the product of two functions 𝑦 =  𝑢𝑣 using the product rule 
 𝑑𝑦

𝑑𝑥
= 𝑢

𝑑𝑣

𝑑𝑥
+ 𝑣

𝑑𝑢

𝑑𝑥
 

 

Differentiate the quotient of two functions 𝑦 =  
𝑢

𝑣
 using the quotient rule  

𝑑𝑦

𝑑𝑥
=

𝑣
𝑑𝑢

𝑑𝑥
 − 𝑢

𝑑𝑣

𝑑𝑥
 

𝑣2   
 

Find rates of change using the chain rule, including connected rates of change and 
differentiation of inverse functions 

 

Know that 𝑑𝑥

𝑑𝑦
= 

1
𝑑𝑦

𝑑𝑥
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Chapter 6: Trigonometric Functions   

Know that sec 𝜃 = 
1

cos𝜃
 , cosec 𝜃 = 

1

sin 𝜃
 and cot 𝜃 = 

1

tan𝜃
 (=  

cos 𝜃

sin𝜃
) and understand 

which angles they are undefined for 
 

Understand relationships between the graphs of the sin, cos, tan, cosec, sec and cot 
functions, including domains and ranges 

 

Use the identities 𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 ≡ 1 ,      𝑡𝑎𝑛2𝜃 + 1 ≡ 𝑠𝑒𝑐2𝜃 ,   𝑐𝑜𝑡2𝜃 + 1 ≡ 𝑐𝑜𝑠𝑒𝑐2𝜃  

Solve equations involving sec, cosec and cot  

Understand and use the functions arcsin, arccos and arctan including their 
relationship to sin, cos and tan, and their domains and ranges 

 

 

 

Values and Formulas to Learn 

Function Restricted Domain 
(degrees) 

Restricted Domain 
(radians) 

Inverse Function 

𝑦 = sin 𝜃 −90 ≤  𝜃 ≤ 90 −
𝜋

2
 ≤  𝜃 ≤

𝜋

2
 arccos 𝜃 

𝑦 = cos 𝜃 0 ≤  𝜃 ≤ 180 0 ≤  𝜃 ≤ 𝜋 arcsin 𝜃 

𝑦 = tan𝜃 −90 <  𝜃 < 90 −
𝜋

2
<  𝜃 <

𝜋

2
 arctan 𝜃 

 

sec 𝜃 = 
1

cos𝜃
     cosec 𝜃 = 

1

sin𝜃
   cot 𝜃 = 

1

tan𝜃
 (=  

cos𝜃

sin𝜃
) 

 

𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 ≡ 1                 𝑡𝑎𝑛2𝜃 + 1 ≡ 𝑠𝑒𝑐2𝜃                   𝑐𝑜𝑡2𝜃 + 1 ≡ 𝑐𝑜𝑠𝑒𝑐2𝜃  

 

Ch 5: Differentiation Ch 2: Trigonometry 

Ch 7: Further Algebra Ch 1 Proof 

Ch 9: Further 
Differentiation 

Ch 3: Sequences 

Ch 10: Integration Ch 4: Functions 

Ch 11: Parametric 
Equations 

Ch 6: Trigonometric 
Functions 

Ch 13: Differential 
Equations 

Ch 8: Trigonometric 
Identities  

 

Ch 15: Probability 
Ch 14: Numerical 

Methods 

Ch 16: Statistical 
Distributions 

Ch 12: Vectors 

Ch 17: Statistical 
Hypothesis Testing 

Ch 18: Kinematics 

Ch 19: Forces & 
Motion 

Ch 20: Moments of 
Forces 

Ch 21: Projectiles 

Ch 22: Model for 
Friction 



Specification: OCR Mathematics B (MEI) H640 

 

 

  



Learning Journey: Year 13 Maths      Personalised Learning Checklist (PLC):  Year 13 Maths

Teacher 1  Teacher 2 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 7: Further Algebra   

Use the binomial expansion of (1 + 𝑥)𝑛 where 𝑛 is any rational number for |𝑥| < 1 
when 𝑛 is not a positive integer 

 

Write (𝑎 + 𝑏𝑥)𝑛  in the form  𝑎𝑛(1 +
𝑏𝑥

𝑎
)𝑛 and hence expand (𝑎 + 𝑏𝑥)𝑛 for |𝑏𝑥

𝑎
| < 1 

when n is not a positive integer 
 

Use binomial expansions with n rational to find polynomials which approximate  
(𝑎 + 𝑏𝑥)𝑛, including finding approximations to rational powers of numbers 

 

Know the condition for the binomial expansion to be valid  

Simplify rational expressions by factorising and cancelling, or by any correct method 
of algebraic division 

 

Express algebraic fractions as partial fractions (fractions with constant or linear 
numerators and denominators up to three linear terms, including squared linear 
terms in denominator) 

 

 

Formula Sheet Extract 

 

 
Partial Fraction Formats to Learn 

𝑝𝑥+𝑞

(𝑎𝑥+𝑏)(𝑐𝑥+𝑑)
=

𝐴

𝑎𝑥 + 𝑏
+

𝐵

𝑐𝑥 + 𝑑
    or    

𝑝𝑥+𝑞

(𝑎𝑥+𝑏)(𝑐𝑥+𝑑)(𝑒𝑥+𝑓)
=

𝐴

𝑎𝑥 + 𝑏
+

𝐵

𝑐𝑥 + 𝑑
+ 

𝐶

𝑒𝑥 + 𝑓
    

 

𝑝𝑥+𝑞

(𝑎𝑥+𝑏)(𝑐𝑥+𝑑)2
=

𝐴

𝑎𝑥 + 𝑏
+

𝐵

𝑐𝑥 + 𝑑
 +

𝐶

(𝑐𝑥 + 𝑑)2
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Chapter 8: Trigonometric Identities   

Understand and use the compound angle identities for sin (𝜃 ± 𝛼) , cos  (𝜃 ± 𝛼),
tan (𝜃 ± 𝛼)  

 

Understand the geometric proofs for compound angle identities (a starting point will 
be given – proof using de Moivre’s theorem will not be accepted) 

 

Know and use the identities for double angles, deriving them from the formulas for 
sin (𝜃 + 𝛼) , cos  (𝜃 + 𝛼), tan (𝜃 + 𝛼) 
 sin 2𝜃 = 2 sin 𝜃 cos 𝜃 ,  cos 2𝜃 =  𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛2𝜃,  tan 2𝜃 =  

2 tan𝜃

1− 𝑡𝑎𝑛2𝜃
  

 

Know the alternative versions of the formula for cos 2𝜃: 
 cos 2𝜃 =  2𝑐𝑜𝑠2𝜃 − 1  or cos 2𝜃 =  1 − 2𝑠𝑖𝑛2𝜃  

 

Write 𝑎 cos 𝜃 + 𝑏 𝑠𝑖𝑛 𝜃 in the equivalent forms 𝑟 sin(𝜃 ± 𝛼) and 𝑟 cos(𝜃 ± 𝛼)  

Use the form 𝑟 sin(𝜃 ± 𝛼) and 𝑟 cos(𝜃 ± 𝛼) to find maximum or minimum values, 
solve equations and sketch the graph of a function 

 

Use trigonometric identities, relationships and definitions in solving equations  

Construct proofs involving trigonometric functions and identities  

Use trigonometric functions to solve problems in context, including problems 
involving vectors, kinematics and forces 
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Chapter 9: Further Differentiation   

Differentiate 𝑒𝑘𝑥 , 𝑎𝑘𝑥 and 𝑙𝑛 𝑥, including related sums, differences and constant 
multiples. 

 

Differentiate sin 𝑘𝑥, cos 𝑘𝑥 and tan 𝑘𝑥 where 𝑥 is in radians, including their constant 
multiples, sums and differences 

 

Differentiation from first principles of sin x and cos x  

Use the chain rule, product rule and quotient rule to differentiate functions involving 
the functions above 

 

Differentiate functions defined implicitly  

Differentiate inverse functions using implicit differentiation or using  𝑑𝑦

𝑑𝑥
=

1
𝑑𝑥

𝑑𝑦

  

 

Formula Sheet Extract 

 

Results to Learn 

𝒇(𝒙)  𝒇’(𝒙)  

ln 𝑘𝑥  
1

𝑥
  

𝑒𝑥         or     𝑒𝑘𝑥 𝑒𝑥                or    𝑘𝑒𝑘𝑥 

𝑎𝑥         or     𝑎𝑘𝑥 𝑎𝑥 ln 𝑎        or    𝑘𝑎𝑘𝑥 ln 𝑎  

sin 𝑥     or     sin 𝑘𝑥 cos 𝑥           or    𝑘 cos 𝑘𝑥 

cos 𝑥    or      cos 𝑘𝑥 −sin 𝑥        or   −𝑘 sin 𝑘𝑥   

𝑓(𝑦)  𝑓′(𝑦) ×
𝑑𝑦

𝑑𝑥
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Chapter 10: Integration   

Understand integration as the limit of a sum     lim
𝛿𝑥→0

∑ 𝑓(𝑥) 𝛿𝑥 =  ∫ 𝑓(𝑥)
𝑏

𝑎
 𝑑𝑥𝑏

𝑎   

Use integration to find the area between a curve and the 𝑥 −axis or 𝑦 −axis, 
including integrating with respect to 𝑦 

 

Use integration to find the area between two curves  

Use integration by substitution where the process is the reverse of the chain rule  

Integrate 𝑒𝑘𝑥, sin 𝑘𝑥, cos 𝑘𝑥 and related sums, differences and constant multiples  

Integrate  1
𝑥
 and integrals of the form 𝑓′(𝑥)

𝑓(𝑥)
   

Use partial fractions in integration  

Use integration by substitution in other cases, finding a suitable substitution  

Use the method of integration by parts, including cases where more than one 
application may be required 

 

Use integration by parts to integrate ln 𝑥 by treating it as 1 × ln 𝑥  
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Chapter 11: Parametric Equations   

Understand the meaning of the term parameter and parametric equations  

Convert between Cartesian and parametric forms of equations  

Use the equation of a circle written in parametric form  

Use parametric differentiation to find the gradient function of a curve defined 
parametrically 

 

Use parametric equations in modelling contexts such as kinematics and projectiles in 
mechanics, including modelling with a parameter with a restricted domain. 

 

 

Results to Learn 

Equation of a circle with centre (0, 0) and radius r:  

𝑥 = 𝑟 cos 𝜃  

𝑦 = 𝑟 sin 𝜃  

 

Equation of a circle with centre (a, b) and radius r:  

𝑥 = 𝑎 + 𝑟 cos 𝜃  

𝑦 = 𝑏 + 𝑟 sin 𝜃  
 

Parametric Differentiation: 

   
𝑑𝑦

𝑑𝑥
= 

𝑑𝑦

𝑑𝑡
𝑑𝑥

𝑑𝑡

      provided 𝑑𝑥

𝑑𝑡
 ≠ 0 
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Chapter 12: Vectors  

Understand the term scalar and vector  

Understand vectors in two and three dimensions, and express them 
• in magnitude-direction form for two dimensions 
• using i, j, and k vectors 
• using column vectors 
• using 𝑂𝑃⃗⃗⃗⃗  ⃗ notation 

 

Understand equal vectors  

Understand the link between the coordinates of a point and its position vector  

Multiply a vector by a scalar  

Add and subtract vectors  

Find a unit vector in the direction of a given vector  

Understand that vectors are parallel when one is a scalar multiple of the other  

Use vectors in geometry problems  

 

Formulas to Learn 

The magnitude of the vector 𝒓 = 𝑎𝒊 + 𝑏𝒋 + 𝑐𝒌   is |𝒓| =  √𝑎2 + 𝑏2 + 𝑐2 

 

A unit vector in the same direction as 𝒓 = 𝑎𝒊 + 𝑏𝒋 is 𝒓̂  = 𝑎

√𝑎2+𝑏2
𝒊 + 

𝑏

√𝑎2+𝑏2
𝒋     
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Chapter 13: Differential Equations  

Know that differential equations are used to model rates of change  

Know that 𝑑𝑦

𝑑𝑥
 is the rate of change of y with respect to x   

Know that when ‘with respect to’ is missing, it is assumed to be with respect to time  

Know that a first order differential equation involves (eg) 𝑑𝑦

𝑑𝑥
  

Formulate first order differential equations using information about rates of change  

Use contexts such as kinematics, population growth and modelling the relationship 
between price and demand 

 

Solve a simple differential equation using direct integration  

Find a general solution of a first order differential equation by separating variables  

Know that a general solution has an arbitrary constant and gives a family of curves  

Find a particular solution of a first order differential equation by separating variables 
and using the additional information in the question 

 

Know that a particular solution is a specific curve from the general solution  

Solve equations which need to be factorised using a common factor before variables 
can be separated 

 

Solve problems using differential equations, interpret the solution and identify 
limitations of the solution 
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Chapter 14: Numerical Methods   

Know that if f(x) is a continuous function and f(a) and f(b) have opposite signs, there 
will be at least one root in the interval [a, b] 

 

Use a change of sign method to find an interval [a, b] in which a root lies  

Know when a change of sign method may fail, eg 
• when y = f(x) touches the x-axis 
• when y = f(x) has a vertical asymptote (discontinuous) 
• when there are several roots in the interval 

 

Use fixed point iteration to solve f(x) = 0 by rearranging it into the form x = g(x) and 
using the iteration xn+1 = g(xn)  

 

Draw the associated cobweb or staircase diagram for the rearrangement method  

Know that different rearrangements can be used, but they will only converge to the 
required root at x = a if -1 < g’(a) < 1 

 

Know that the rearrangement methods fails if it diverges, or if it converges to a 
different root and not the required root  

 

Use fixed point iteration to solve f(x) = 0 with the Newton-Raphson method using the 
iteration 𝑥𝑛+1 = 𝑥𝑛 −

𝑓(𝑥𝑛)

𝑓′(𝑥𝑛)
   

Represent the Newton-Raphson process graphically and understand how it can fail  

Find an approximate value of a definite integral using the trapezium rule  

∫ 𝑦 𝑑𝑥 ≈  
1

2
ℎ( (𝑦0 + 𝑦𝑛) + 2(𝑦1 + 𝑦2 + ⋯+ 𝑦𝑛−1) )

𝑏

𝑎
  

 

Know that the trapezium rule gives an over-estimate if the curve is concave upwards, 
or an under-estimate if it is concave downwards 

 

Use the sum of a series of rectangles to find an upper bound and lower bound for the 
area under a curve 

 

Use numerical methods to solve problems in context  
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Chapter 15: Probability   

Understand and use mutually exclusive events and independent events and associated 
notation and definitions  

 

Know that 𝑃(𝐴 ∩ 𝐵) = 0 and 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) for mutually exclusive events  

Use Venn diagrams with up to three events in probability calculations  

Calculate probabilities for two events which are not mutually exclusive  

Know that 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) for non-mutually exclusive events  

Calculate conditional probabilities by formula, from tree diagrams, two-way tables, 
Venn diagrams or sample space diagrams. 

 

Know the probability of A occurring given that B has already occurred is given by the 
formula 𝑃(𝐴|𝐵) =  

𝑃(𝐴∩𝐵)

𝑃(𝐵)
   

Know the probability of event A and then event B occurring, in that order, is given by 
𝑃(𝐴)  ×  𝑃(𝐵|𝐴)  

 

Know that if A and B are independent, 𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) × 𝑃(𝐵)   

Know that if A and B are independent, 𝑃(𝐵|𝐴) =  𝑃(𝐵|𝐴′) =  𝑃(𝐵)   

Know that 𝑃(𝐵|𝐴) = 𝑃(𝐵) ⇔ 𝐵 and 𝐴 are independent  
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Chapter 16: Statistical Distributions   

Recognise situations that give rise to a binomial distribution, and express a binomial 
model in the form 𝐵(𝑛, 𝑝) 

 

Calculate probabilities, mean and expected frequencies associated with using the 
binomial distribution  

 

Use a probability function given algebraically or in a table  

Use the discrete uniform distribution  

Use the Normal distribution 𝑁(𝜇, 𝜎2) as a model and recognise when it may not be 
appropriate 

 

Know the shape of the Normal curve and understand that histograms from 
increasingly large samples from a Normal distribution tend to the Normal curve. 

 

Know that linear transformation of a Normal variable gives another Normal variable 
and know how the mean and standard deviation are affected. 

 

Standardise a Normal variable using 𝑧 =  
𝑥 −𝜇

𝜎
  to give 𝑁(0, 1) with mean 0 and 

standard deviation = variance = 1 
 

Know that the line of symmetry of the Normal curve is located at the mean and the 
points of inflection are located one standard deviation away from the mean 

 

Calculate and use probabilities from a Normal distribution, knowing that area under 
the curve represents probability, 

 

Understand how and why a continuity correction is used when using a Normal 
distribution as a model for a distribution of discrete data. 

 

Recognise from the binomial distribution shape when it can be approximated by a 
Normal distribution 𝑁(𝑛𝑝, 𝑛𝑝𝑞), with 𝑛 large and  𝑝 not close to 0 or 1 

 

Model with probability distributions, recognising when the binomial or Normal model 
may not be appropriate.  
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Chapter 17: Statistical Hypothesis Testing   

Know that random samples of size n from 𝑋~𝑁(𝜇, 𝜎2) have the sample mean 

Normally distributed with mean 𝜇 and variance 𝜎
2

𝑛
 

 

Carry out a hypothesis test for a single mean using the Normal distribution, using 
either a p‑value or a critical region, and interpret the results in context when 

• The population variance is known 
• The population variance is unknown but the sample size is large 

 

Identify the critical and acceptance regions for a hypothesis test  

Understand the meaning of correlation, association and rank correlation 
• correlation is a measure of how close data points lie to a straight line 
• rank correlation coefficient measures the correlation between the data ranks 

rather than actual data values 
• association refers to a more general relationship between the variables 

 

Use a given correlation coefficient for a sample to make an inference about 
correlation or association in the population for given p-value or critical value. 

 

Know that correlation does not imply causation  
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Chapter 18: Kinematics   

Understand the language of kinematics appropriate to motion in 2 dimensions  

Know the difference between 
• displacement, distance from and distance travelled 
• velocity and speed 
• acceleration and magnitude of acceleration 

 

Use vectors to model motion in two dimensions 
• using calculus 
• using the constant acceleration formulae 

 

Find the cartesian equation of the path of a particle when the components of its 
position vector are given in terms of time 

• express 𝑡 in terms of either 𝑥 or 𝑦 
• substitute for 𝑡 in the expression for the other coordinate   

 

Use vectors to solve problems in kinematics 
• Including relative position of one particle from another 
• Including knowing that the velocity vector gives the direction of motion and 

the acceleration vector gives the direction of resultant force 

 

Know that if motion does not start at the origin, 𝑠 is replaced by 𝑠 − 𝑠0 and 𝑟 is 
replaced by 𝑟 − 𝑟0 
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Chapter 19: Forces and Motion  

Resolve a force into components   

Find the resultant of several concurrent forces by resolving and adding components 
• horizontally and vertically 
• parallel and perpendicular to the inclined plane 

 

Know that a particle is in equilibrium if and only if the resultant of the forces acting 
on it is zero 

 

Know that a body is in equilibrium under a set of concurrent forces if and only if 
their resultant is zero 

 

Know that vectors representing a set of forces in equilibrium sum to zero  

Know that a closed figure may be drawn to represent the addition of the forces on an 
object in equilibrium 

 

Formulate and solve equations for a particle in equilibrium 
• by resolving forces in suitable directions 
• by drawing and using a polygon of forces 

 

Formulate the equation of motion for a particle moving in a straight line or in a 
plane, using 𝐹 = 𝑚𝑎 where 𝐹 is the resultant force 
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Chapter 20: Moments of Forces  

Understand that a system of forces can have a turning effect on a rigid body  

Calculate the moment of a force about a point or axis using the product 𝐹𝑑 where 𝑑 
is the perpendicular distance from the 𝑂 to the line of action of the force 

 

Know that, for the purpose of calculating its moment, the weight of a body can be 
taken as acting through a point, which is the centre of mass.  

Know that unit for moment is the newton metre Nm  

Know that anticlockwise moments are usually called positive, and clockwise moments 
are usually negative 

 

Know the meaning of the term couple – a pair of forces with zero resultant, but non-
zero total moment, therefore causing rotation 

 

Know that a rigid body is in equilibrium when the resultant force is zero and the sum 
of the moments about any one point is zero 

 

Solve problems involving equilibrium of a rigid body  
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Chapter 21: Projectiles  

Model motion under gravity in a vertical plane using vectors  

Formulate the equations of motion of a projectile using vectors  

Know that the standard modelling assumptions for projectile motion are as follows 
• Air resistance has no effect on its motion 
• The projectile is a particle 
• It is not powered 
• Gravity is always in the same direction and constant 

 

Find the position and velocity at any time of a projectile   

Find range of a projectile using y = 0 and find maximum height using vy
  = 0  

Find the initial velocity of a projectile given sufficient information  

Formulate the equations of motion of a projectile using vectors  

Eliminate time from the component equations that give the horizontal and vertical 
displacement in terms of time to obtain the equation of the trajectory 

 

Solve simple problems involving projectiles  

Find equations for the motion of a projectile   

 

Formulas to Learn 

When initial position is (0, 0) and the angle of projection is 𝛼  

Initial velocity, 𝒖 = (𝒖cos𝛼
𝒖 sin𝜶

) 

Acceleration, 𝒂 =  (   𝟎
−𝒈

) 

At time, 𝑡, velocity 𝒗 =  𝒖 +  𝒂𝑡    and 𝑣𝑥 = 𝑢 cos 𝛼, 𝑣𝑦 = 𝑢 sin 𝛼 − 𝑔𝑡 

Displacement, 𝒓 = 𝒖𝑡 + 
1

2
𝒂𝑡2        and 𝑥 = 𝑢𝑡 cos 𝛼,  𝑦 = 𝑢𝑡 sin 𝛼 −

1

2
𝑔𝑡2  
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Chapter 22: A Model for Friction   

Understand that the overall contact force between surfaces may be expressed in terms 
of a frictional force F and a normal contact force R, and be able to draw an 
appropriate force diagram  

 

Understand that the normal contact force cannot be negative  

Know that friction acts in the direction to oppose sliding  

Understand the following modelling assumptions 
• Smooth is used to mean that friction may be ignored 
• Rough indicates that friction must be taken into account 

 

Model the frictional force as 𝐹 ≤  𝜇𝑅 where 𝜇 is the coefficient of friction 
𝐹 <  𝜇𝑅 when there is no sliding (except in limiting equilibrium) 
𝐹 =  𝜇𝑅 in limiting equilibrium (at the point of sliding) 
𝐹 =  𝜇𝑅 when sliding occurs 

 

Be able to apply Newton’s Laws to problems involving friction  

Know the size of the normal reaction, and possibly friction, is affected by any other 
force with a component perpendicular to the surface on which sliding may occur 
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