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Topics 
What students need to learn: 

Content Guidance 

8 

Forces and 
Newton’s laws 

 

8.1 Understand the concept 
of a force; understand 
and use Newton’s first 
law. 

Normal reaction, tension, thrust or 
compression, resistance. 

8.2 Understand and use 
Newton’s second law for 
motion in a straight line 
(restricted to forces in 
two perpendicular 
directions or simple cases 
of forces given as 2-D 
vectors); extend to 
situations where forces need 
to be resolved (restricted to 
2 dimensions). 

Problems will involve motion in a 
straight line with constant 
acceleration in scalar form, where the 
forces act either parallel or 
perpendicular to the motion. 

Extend to problems where forces need to 
be resolved, e.g. a particle moving on an 
inclined plane. 

Problems may involve motion in a 
straight line with constant 
acceleration in vector form, where the 
forces are given in i − j form or as 
column vectors. 

8.3 Understand and use 
weight and motion in a 
straight line under 
gravity; gravitational 
acceleration, g, and its 
value in S.I. units to 
varying degrees of 
accuracy. 

The default value of g will be 9.8 m s−2 
but some questions may specify 
another value, e.g. g = 10 m s−2 

The inverse square law for gravitation 
is not required and g may be assumed 
to be constant, but students should be 
aware that g is not a universal 
constant but depends on location. 

8.4 Understand and use 
Newton’s third law; 
equilibrium of forces on a 
particle and motion in a 
straight line; application 
to problems involving 
smooth pulleys and 
connected particles; 
resolving forces in 
2 dimensions; equilibrium of 
a particle under coplanar 
forces. 

Connected particle problems could 
include problems with particles in 
contact e.g. lift problems. 

Problems may be set where forces need to 
be resolved, e.g. at least one of the 
particles is moving on an inclined plane. 

8.5 Understand and use addition 
of forces; resultant forces; 
dynamics for motion in a 
plane. 

Students may be required to resolve a 
vector into two components or use a 
vector diagram, e.g. problems involving 
two or more forces, given in magnitude-
direction form. 
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Topics 
What students need to learn: 

Content Guidance 

8 

Forces and 
Newton’s laws 

continued 

8.6 Understand and use the  
F ≤ Rµ model for friction; 

coefficient of friction; motion 
of a body on a rough 
surface; limiting friction and 
statics. 

An understanding of F = µR when a 
particle is moving. 

An understanding of F ≤ µR in a situation 
of equilibrium. 

9 

Moments 

 

9.1 Understand and use 
moments in simple static 
contexts. 

Equilibrium of rigid bodies. 

Problems involving parallel and non-
parallel coplanar forces, e.g. ladder 
problems. 

 

Assessment information 
● First assessment: May/June 2018. 

● The assessment is 2 hours. 

● The assessment is out of 100 marks. 

● Students must answer all questions. 

● Calculators can be used in the assessment. 

● The booklet ‘Mathematical Formulae and Statistical Tables’ will be provided for use in the 
assessment. 

Synoptic assessment 
Synoptic assessment requires students to work across different parts of a qualification and to 
show their accumulated knowledge and understanding of a topic or subject area. 

Synoptic assessment enables students to show their ability to combine their skills, knowledge 
and understanding with breadth and depth of the subject. 

This paper assesses synopticity. 

Sample assessment materials 
A sample paper and mark scheme for this paper can be found in the Pearson Edexcel Level 3 
Advanced GCE in Mathematics Sample Assessment Materials (SAMs) document. 

 


