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“If you’re a physics graduate student, it’s highly 
likely that before you receive your degree, 
you’ll be asked to give a talk on your research –
possibly at an APS meeting, or maybe just to 
fellow students. And once you finally graduate, 
you’ll undoubtedly find yourself standing 
behind a podium.  Whatever the situation, it’s 
going to matter that your presentation be well 
received and that your audience depart with a 
favourable impression.”
Garland, JC., 1999, Advice to beginning Physics 
Speakers, Physics Today (July issue), pp. 42.

Presentations



What can you do with Physics?...

...Anything you want to!

Data for 2008 physics gradates from UK universities,
source: www.prospects.ac.uk.

Career destinations of
recent  physics graduates

“Blue sky” physics research

“Science is more than just the hard subject at school that preoccupied the smart  kids. 
It is a way of thinking about our world that can lead to changing it for the better.”

Professor J. S. Al-Khalili (theoretical physicist).

Additional lifetime earnings for degree compared to 
A-levels alone. Source:  Universities UK 2006.
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“Since joining the bank, I have found that
the skills at the heart of my physics training
have proved entirely invaluable.”

Ms C. Weldon (physicist turned banker). 
Source: www.realworldmagazine.com

“Computer games are becoming 
more and more lifelike and my 
design team makes this happen. 
We use what we know about 
physics to create realistic ‘virtual 
worlds’.” 

Physicist turned computer game 
designer. Source: www.iop.org.“I am looking at ways of

generating electricity 
that do not burn fossil 
fuels like coal, oil and gas.”

Physicist in the energy industry.
Source: www.iop.org.

Enthusiastic physicists can inspire the next 
generation of scientists by teaching them.

Much of modern medicine is owed to the research that physicists do. 

Physics Outreach Group

The world’s largest physics experiment: 
the Large Hadron Collider at CERN. Here, 
particle physicists collide proton beams 
at almost the speed of light. In doing so, 
they hope to  address some of the most 
fundamental questions about our 
universe.

Nuclear physicists busy setting up equipment 
to detect radiation from exotic nuclei.   

Engineering atom by atom:
surface physicists  
manipulate individual 
atoms.

http://www.liv.ac.uk/physics/admissions/postgraduate/index.html
http://www.liv.ac.uk/


5W + 1H

To Plan a presentation you need to

establish:

• Who

• What

• When

• Where

• Why

• How



WHO do you think you’re 

talking to?



WHO?

o Would it be different speaking to

— adults v children?

— students v the public?

how? why? 



WHY 

are you presenting to 

this audience?

Lecture

TV 
Show

Reporting 
Results

Business 
Pitch

Interview



WHY
do you want to tell them 

about this topic?



WHY
do you want to tell them 

about this topic?

If  you don’t find the 

material exciting or 

stimulating or fascinating 

– WHY should they?



WHAT 
do you want to tell them?



WHAT?

o What do you want to achieve with your presentation?



Communication & Presentation

• The rules of a good presentation are

– Be prepared

– Speak clearly

– Encourage interactivity

• The rules of good communication are

– Be Prepared

– Be Organised

– Establish Clear Aims



TIPS



What you can do...

1. Before the presentation

2. At the very start

3. To end well

4. Throughout



BEFORE 

the presentation



Before

1. Plan

2. Who do you think you’re talking to?

3. Figure out what you are trying to say

Have an OBJECTIVE

4. Rehearse

5. Still nervous?



How to

Start



SMILE

At least let them audience 
think you want to be there



INTRODUCE YOURSELF

AND

YOUR TOPIC

But why do this?



Contents

• Why develop Fuel Cells?

• Basic Fuel Cell layout

• Different types of  Fuel Cells

• Characteristics of  Fuel Cell Systems

• Challenges



Today we are going to show the Lorentz 
transformation is correct by using a light clock 
at relativistic speeds

In this lecture we will use units of c for velocity. 
It makes the math's simple



Aims

By the end of this session we should 
understand: 

• The principles of smooth rolling

• How to calculate velocity of rolling 

• The kinetic energy of rolling 

• The principles of a yo-yo in relation to rolling 
and rotation



Make the introduction sound like one 

– don’t just list off  some words 

– this is the trailer, the teaser

– You are trying to convince them to listen 
to you for the remaining 9 minutes or 
more of  their lives!



How to

End Well



DON’T tell the audience 

‘here is the summary’

Can you guess why?



This is the final impression 

you will make on the 

audience

This is what they will remember 

about you!



If  you started with a 

question

You can end by answering it / 

getting the audience to answer it 

for themselves



How do you weigh an astronaut? 



Original question

• How to weigh an astronaut? 

• Use and equation with mass in it but not g

• T=2π√M/K

• Where M is the Mass of the object and K is 
the Spring constant.



The astronaut can be weighed by attaching him 
to a spring and forcing it to oscillate and 
timing the results.

This effectively measures there inertia on a 
calibrated spring allowing you to calculate the 
mass, using T= 2π√M/K 



If  you started by promising 

that by the end they 

should understand...

Demonstrating it or establishing it 

should be your ending



The Yo-Yo

• Consider the system in a child's Yo-Yo: 
If it moves down its string for distance h, it loses PE in amount 
mgh but will gain KE in both rotational and translational 
forms.

As it climbs back up it loses KE and regains PE.

• When the yo-yo hits the bottom of its string an upward force 
on the axle from the string stops the descent.

• Yo-yo spins with only rotational KE.
It will continue to spin until ‘woken up’ by a jerking motion on 

the string, causing the string to catch on the axle and the yo-
yo to climb back up.



• The rotational energy at the bottom of the string can be 
considerably increased by throwing the yo-yo downward so it 
starts with initial speed v and w instead of starting from rest

• To find expression for linear acceleration, a of yo-yo rolling 
down the string we could use Newton’s 2nd law as we did for 
the ramp.

• The analysis is the same except for the following :

1. Instead of rolling down ramp at angle q with horizontal the 
yo-yo rolls down a string at angle q = 90º with horizontal.

2. Instead of rolling on its outer surface like the wheel it rolls on 
axle of radius Ro 

3. And instead of being slowed by a frictional force, f the yo-yo is 
slowed by force T on the string. 



• The diagram illustrates these forces

• The analysis would again lead us to the equation                            

a = -(gsinq)/(1+Icm/MR2) 

• Therefore changing the notation and setting q to 90º we write the linear 
acceleration as:

a = - (g)/(1+IcmM/MRo
2)

• And the yo-yo has the same downward acceleration when climbing back 
up the string because the forces on it are still those shown in diagram



If  you started by telling a 

story...

The end could be the end of  the 

story.



If  you started by taking a 

controversial stand

The end could be bringing together 

your arguments / asking the 

audience to consider if  they have 

been convinced



You’ve probably noticed 

that it can be useful to 

link back to your 

introduction
ALTERNATIVELY...



• Draw conclusions from what you have shown

• Mention future plans (of the research

group/new satellite to be launched) /

Speculate on implications of possible future

results

• applications



MARKING CRITERIA 

A Things a good presenter should do:

1 Volume/Clarity of speech

2 Stay on Topic

3 Eye Contact

4 Confidence

5 Audience Engagement

B Elements of a good presentation:

1 Structure; Title, introduction, content, summary

2 Audience Appropriate

3 Time Management

4 Don’t read from slides

5 Clear Attractive Slides

C Elements of a good group presentation

1 Equal contribution from all Group Members

2 Good Flow

3 No Repetition

4 Don’t Interrupt each other.

5 Appearance; Positioning, Posture etc



THINGS TO DO 

Throughout your 

presentation



People can get distracted 

indicate where you’re going with 

all of  this, link back and 

forward when appropriate.



Your terminology may be 
unfamiliar to the audience

But you can use metaphors or 
analogies to help.

Even bring in objects from the real-
world.



Visualising sizes: all of  the stars in our 
galaxy could fit between our star and 

Proxima Centauri.

This is like saying that the whole 
population of  the UK could fit onto the 

Isle of  Wight 

(possible but desirable?)



Our nearest neighbour Proxima 

Centauri is 4.2 light years away.

If  our sun was the size of  this grain of  

sand (SHOW) to get to the nearest 

star you would have to walk ~30 km.




