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1

Overview

1.1. Introduction

I have been teaching physics for 16 years, starting with secondary
school teaching, then later university lecturing where I taught the
first year mechanics lecture course at Imperial College for four years
from 2010-2014. Teaching this course has been one of the most enjoy-
able parts of my career thus far, giving me an opportunity to rein-
spect some of the most fundamental concepts in the discipline for
delivery to a demanding (though appreciative) audience, complete
with multiple demonstrations plus interesting problems and puzzles.
During these years I developed and refined a set of comprehensive
course notes tailored for the students I was teaching. This textbook is
an adaptation of the notes, altered to appeal to a broader audience.

1.2. Why This Book is Needed

School syllabuses are in a state of constant flux. The breadth and
depth of core physics and mathematics curricula taught in schools
varies a little from year to year and a lot from generation to genera-
tion. So while well-established subjects in physics remain the same,
the level of knowledge and understanding of students that enter uni-
versity to study the discipline varies. This means that lecturers have
to constantly update their courses to suit their target audiences and

make the transition from A-level to degree as smooth as possible.



2 Newtonian Mechanics for Undergraduates

Although there are already many mechanics textbooks out there,
there is a need for producing up-to-date reference material to match
the level of development of the target audience. Essentially, textbooks
quickly become out of date and there will always be a need for new
ones. This particular one is designed to be in line with the level of
physics and mathematics that contemporary school leavers ready to

start a physics or physics-related degree will have.

1.3. Who Will Benefit From This Book?

The lecture course that led to the creation of this book was designed
specifically for first year physics undergraduates at Imperial College
and as such the direct target audience of this textbook are students
making the transition from school to university.

The book should also appeal to advanced A-level students unsat-
isfied with the level they have reached, and especially those who
are considering studying physics or physics-related subjects beyond
school. It contains some A-level material that is delivered at univer-
sity level of presentation and should strengthen such students’ under-
standing while also providing a smooth introduction to subtopics
beyond the syllabus.

A-level physics teachers and first year university lecturers should
also find the book useful; as well as the basic subject matter, in-depth
examples and problems, there are also suggestions as to basic demon-
strations that can easily be recreated in the classroom at minimal

expense.

1.4. Assumed Prior Knowledge

Regarding mathematics, all the content that can feature in a stan-

dard A-level mathematics syllabus is assumed knowledge throughout



