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Editorial 

Dear reader, 
 

Welcome to the first 
edition of the Goggle, 

the official WBGS 
science newsletter!  

 
In this edition you'll 
find articles ranging 

from how social 
media is mechanised 

to control your 
psyche to the 

simultaneously 
chaotic and 

constructed science of 
rocket making.  

 
You'll find that all of 
the enclosed articles 
have been composed 

by students in the 
lower 6th.  

 
We would like to 

remind you of some 
options for 

integration into the 
WBGS science 

community: Friday 
science, wildlife 

society and gardening 
club. 

 
The science 

community also 
features frequent 

visits from external 
visitors, like that of 
the recent climate 
debate under the 
politics society.  

By Harshal Sadwelkar       
and Zain Mohammed

ROCKETRY 
From the Wright Flyer 
in 1903 to Apollo 11 in 

1969, mankind has 
advanced massively.  

1
ARE WE BECOMING 
SCREEN ZOMBIES? 

Phones: Friend or foe?

2
THERMITE 

A highly reactive 
mixture that heats to 
upwards of 2500C.

3

Rockets: One Giant Leap for Mankind  
“Rockets are cool. There’s no getting around that” - Elon Musk 

On July 16th 1969, the USA placed the first man on the moon. NASA launched its 
revolutionary Saturn V rockets that propelled Apollo 11 and its passengers, Neil 
Armstrong, Buzz Aldrin and Michael Collins - to the moon; heralding the USA as the 
technological superpower of the century and victor of the space race. 8 years earlier, in 
1961, Soviet cosmonaut Yuri Gagarin in Vostok 1 became the first man in outer space, 
and further back in time still, Sputnik 1 soared into the sky to become the first artificial 
satellite to orbit the Earth. But what is the engineering and science behind these 
behemoths of technology? 
 
Continue on page 2  
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Structure of a rocket  

There are 4 fundamental parts that make up a space 
rocket: the structural system, the payload system, the 
guidance system, and the propulsion system. 
 
The frame or structural system of a rocket is similar in 
design to the fuselage of a plane. It consists of heavy-
duty nuts and bolts holding the rocket together  and 
is made of lightweight materials such as titanium and 
aluminium.  
 
The payload system is the rocket’s cargo, carrying 
whatever was intended to be launched into space, for 
example Neil Armstrong in 1969, or more recently the 
rovers that are being sent to Mars by NASA… Fun 
Fact: Did you know that the oldest man to go to space 
was 90 years of age! Yep, Star-trek actor William 
Shatner did it this October. 
 
The guidance system consists of all the technical 
equipment, computers and sophisticated radar systems 
by which the rocket is able to be safely navigated into 
orbit in Earth’s atmosphere and beyond. 
 
Finally, the propulsion system; the system responsible 
for actually getting the rocket into the air! Let’s take a 
closer look at this… 

Inside a rocket engine  

Fuel is mixed with an oxidiser (a chemical agent that 
provides oxygen to react with) in a combustion 
chamber (the chamber where the fuel and oxidiser 
react and blow up!). 
 
The reaction produces hot pressurised exhaust gas 
which is passed through a nozzle to accelerate the 
speed at which the particles in the fuel move and thus 
to increase the thrust force that propels the rocket up. 
Most often, liquified hydrogen is the fuel used to 
deliver rockets and their cargo into space, as it is 
easily accessed, readily available and non-polluting.  
 
This thrust is provided when the fuel (travelling in a 
downward direction) meets a collection of gases 
below, and due to Newton’s 3rd Law, an equal and 
opposite force - the thrust - acts on the fuel upwards, 
pushing the rocket up and away! 
To create the maximum possible thrust to propel the 
rocket, the pressure on the combustion chamber walls 
and the nozzle is increased to the max.  

Built back in the 1950s, the F-1 rocket engine 
remains the single most powerful single-chamber 
engine to be made, exerting a whopping 1.5 million 
pounds worth of thrust. That's almost 7 million 
Newtons! In comparison, the average male weighs 
around 700N, so the rocket is pushed upwards with a 
force a thousand times the force you weigh! 

Forces acting on rockets 
From the time at which a rocket is stationary and 
waiting to lift off, to when the main capsule is 
released in space, the forces acting on a rocket are 
continually changing.  
 
To explore this, however, we must look at the 
principle of Newton’s Third Law: 

‘For every action, there is an 
equal and opposite reaction’  

This doesn’t tell us much directly, though we can use 
a real life example to illustrate this. If you push 
against a wall then the wall will push back at you 
with an equal and opposite force (a force acting with 
the same magnitude in the opposite direction.) 
 
In the context of a rocket, a force from its engines 
(thrust) pushes the rocket with great force. As the 
rocket pushes the exploding gases backwards, the 
gases push back on the rocket with an equal and 
opposite force which pushes the rocket forward.     

Fun fact: a rocket would work in a vacuum due to 
these principles 

continue on page 3 

Image courtesy of images.nasa.gov
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In order for the rocket to accelerate upwards the thrust 
has to be greater than the forces of weight and air 
resistance (this is the force that acts upon an object 
when an object travels through the air, it can reduce 
the acceleration of an object or even decelerate it). 

When on the ground, the rocket is stationary - The 
weight of the rocket is balanced with the normal 
contact push of the ground acting upwards on the 
rocket.  

Exploding gases from within the rocket are pushed out 
of the rocket with a great force, allowing the gases to 
lift the rocket off the ground. The force that lifts the 
rocket off the ground is known as thrust, and is greater 
than the rocket’s weight, as well as air resistance once 
the rocket is in the air. Therefore, the rocket’s forces 
must be unbalanced to allow the rocket to accelerate 

The bottom engines of the rocket will detach and fall 
back to Earth when the rocket is high in the sky. As 
the atmosphere becomes thinner, the remaining part 
of the rocket travels much faster. 

As the rocket is now in orbit of Earth, the main engine 
cuts off. The first stage (the lower half) of the rocket 
separates. The remaining rocket is now incredibly 
light, and in orbit of Earth.  

(The GREEN arrow indicates thrust. The RED arrows 
indicate either air resistance or gravity 

By Aryan Kaul, Abbas Rahim and Toby Van Burgern Harshal 

LAST MINUTE REVISION HELP  
Do you have exams in the coming weeks or 
months? We’re here to help you! 

Dedicate a space - Assign a dedicated area to 
your revision. Building an association between 
that place and revising will form neural links that 
allow you to slip a "revision mindset" far more 
easily. 

Past papers - Attempt past papers to locate areas 
of weakness and familiarise yourself with how 
your answers should be structured to cultivate 
marks optimally. 

Take breaks - In order to maintain momentum 
take frequent breaks to avoid burnout. Taking 
time for yourself can also allow you to reset your 
mind, leaving you energised and ready when you 
return to tackle revision 

Online tools - Utilise the vast array of online 
resources available to you such as BBC Bitesize, 
Physics and Maths Tutor, Save My Exams, Seneca 
and more!

image courtesy of astronomy.com 

http://astronomy.com
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ASTRONOMY WITH ARYAN 

Venus 
From now, in Spring, Venus can be seen in the morning sky 
(pre-sunrise) by looking East. It is probably the brightest 
object in the sky! Venus is completely unsuitable for humans 
to live on. Its raging storms and immense gravity would 
mean that humans would die there almost instantly.  

Pyrotechnics: Thermite 
Thermite is a mixture that produces twenty 
times more energy than gunpowder. As seen on 
the right, it used in fireworks, incendiary 
weapons and for demolition, thermite is one of 
the most dangerous mixtures known to man.  

Thermite is part of a family of mixtures that 
undergo exothermic reactions, meaning they 
increase the overall temperature of their 
environment. Most of them aren’t actually that 
explosive, but instead release a huge burst of 
heat up to and including 2500°C. 

Thermite in its most basic form is made up of a 
metal oxide and metal powder, most typically,  
iron oxide and aluminium with a strip of 
magnesium.  

 

Looking closely at the equation, we can see that 
the iron produced is a liquid, this is because the 
reaction produces so much energy that the iron 
metal melts. The difference in reactivity between 
the iron and aluminium is the reason why so 
much energy is released. Aluminium is quite 
high on the reactivity series (that you will learn 
at GCSE) while iron is quite low. This means 
they react violently and release lots of heat 
energy.  

Typically speaking, thermite isn’t particularly 
explosive because there are little to no gaseous 
products. Explosions are a result of lots of 
flammable gases igniting which result in high 
pressures that help spread out the flames.  As 
seen in the thermite reaction, there are no 
gaseous products, which means that we don’t 
tend to see any explosions.  

The thermite reaction is used in the making of 
railroads. As mentioned, the reaction produces 
liquid iron, which will harden at room 
temperature, and so it is often used to join 
railway roads together. 

Please follow this link to a demonstration of the 
thermite reaction. 

By Izac Rabot, Aftab Shiraz and Harshil Metha   

image courtesy of deposit photos® 

https://www.youtube.com/watch?v=xJfzZqVi9rc
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Recently, we set up a camera trap near the 
pond to find what animals visit at night, and 
excitingly, we discovered that one regular 
visitor was a badger! 

Through The Goggle, I and other Wildlife 
Society members hope to update you on the 
biodiversity project in the future, and we will 
inform you when the society is running its 
regular meetings again. In the meantime, 
keep an eye out for the bird species around 
school! 

By Kabir Kaul 

Biodiversity at WBGS 
The school site is home to many species of 
wildlife, particularly birds. Besides the Black-
headed and Lesser Black-backed Gulls flying 
around the school site that some of us find quite 
annoying, it may not be obvious that several 
bird species live around the buildings and the 
surrounding environment. Pied Wagtails, small 
black and white birds that move their tails up 
and down frequently (hence the name) can be 
seen flying above the main building; and Red 
Kites, large hawks that have lived in the nearby 
Chilterns for the past thirty years, soar above 
Watford, keeping an eye out for mice and voles 
to eat. Green Woodpeckers often call (or 
‘yaffle’) from the trees near the PE department, 
and in the hedgerows behind the General 
Science block, Whitethroats, which migrate 
hundreds of miles from Africa each year, spend 
the summer months there. 
 
At Wildlife Society, we have started a two-year 
biodiversity plan, and at some stage we hope to 
involve more year groups in this. We aim to 
make the school site more wildlife-friendly, by 
monitoring our new pond and outdoor 
classroom area (which some of you might have 
used already!), as well as an area of scrubland 
on the north-east corner of the site.  

A few weeks ago we examined the pond water 
and found fifteen individual invertebrates in 
each sample of pond water, from six different 
species, such as water lice and alderflies - a sign 
that the pond is very healthy at the moment. We 
also have a number of bird boxes, to allow birds 
like Robins, Blue Tits and Goldfinches to make 
nests, and bat boxes too. 

images courtesy of school photographers 
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ASTRONOMY WITH ARYAN 

The Orion Nebula 
A nebula is an incredibly dense area, full of dust 
and gas and the Orion nebula is the closest 
nebula to Earth. We can see it easily now. At 
around 8 or 9 pm, on a clear night, look towards 
the South. In the sky you should be able to see 
Orion’s most 
recognisable feature 
- its belt. During the 
hour, the belt 
should slowly arc 
towards the West.  

To the right is a 
diagram displaying 
the arrangement of 
stars that Orion is 
composed of 
(images.nasa.gov). 

Find the middle of the three stars. Tilt your eyes 
(and telescopes too) downwards very slightly 
from the middle star. You should be able to see 
three smaller stars, all in a line - the tip of Orion’s 
sword. The middle of these three stars should be 
the Orion Nebula. Gravity slowly pulls the gas 
and dust together eventually resulting in the 
formation of a star. The Orion nebula is so wide 
(6.0549 x 1014 kilometres!!!) that many small 
stars are born within it: the Orion Nebula is a 
stellar nursery. 

Are we turning into 
Screen Zombies? 
“I think we are living inside 2 billion Truman 
shows, where you wake up and everything is 
coordinated for you and just for you” - Tristan 
Harris  

Technology is essential to life - right? But have you ever 
wondered whether screens are becoming too vital to us 
- whether you are becoming screen-dependent? Over 
2.5 billion people have smartphones now, and a lot of 
them have an excruciatingly hard time putting them 
down. Are the generations of today becoming an army 
of smartphone addicts? Perhaps, the problem is that 
our devices are designed to keep us engaged; they are 
intended to be addictive. But if you understand the 
mental tricks that grab your attention you can learn 
how to have a healthier relationship with your screen. 
 
Now, think about your favourite social media app on 
your phone… Snapchat? Instagram?? Well, all of these 
widgets have one factor in common - the behavioural 
psychology behind them! To understand this, we need 
to look at the concept of positive reinforcement and 
operant conditioning. Positive reinforcement is usually 
defined as the use of rewards to encourage the 
intended behaviour. Now, if we relate this back to 
screens - one element comes immediately to mind - the 
constant desire for likes, shares and self-validating 
comments. This is many people’s main incentive to post 
on social media. From a psychological standpoint, the 
human mind is programmed to want praise and 
recognition so this possibility makes it hard to resist the 
urge to be engulfed by social media. This aspect is what 
can make it a very dangerous and life-consuming 
platform, however, in moderation, it has been proven 
that chatting with friends online can actually increase 
mental wellbeing.  
 
Operant conditioning is an umbrella term that includes 
both the use of rewards and punishments to gain the 
desired behaviour. To a certain extent, we also see the 
same in phones - the constant notifications that pop up 
after every single message and the shrill sound 
(releases dopamine which is addictive, thus hard to 
avoid) that accompanies it are both prime examples of 
how social media is designed to ensure that screen-
time is given high priority in our day-to-day lives. 

(image courtesy of Michigan Health Lab)

http://images.nasa.gov
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ASTRONOMY WITH ARYAN 
A New Comet! 
No, it won’t be hitting Earth anytime soon. But in April 2022, we will be able to 
see Comet C/2021 O3 PanSTARRS. The comet is best seen in the constellation 
of Perseus (in the North).  

Fun fact: Comets pass the Earth at different rates. Halley’s Comet is the comet 
that passes Earth most often - every 70 years. Comet NEOWISE which passed 
Earth in 2020, will not come back for another 4000 years!! 

By Aryan Kaul  

Tristan Harris, a former design ethicist for Google, once 
said, “I think we are living inside 2 billion Truman 
shows, where you wake up and everything is 
coordinated for you and just for you”. He now runs a 
non-profit organisation called Time well spent, 
advocating for awareness of how tech companies profit 
off users’ attention. Further to his initial quote, Tristan 
also commented that “Screens are not designed to help 
us, they’re designed to keep us hooked. 
 
This is further seen with the results from a recent study 
conducted by that showed that almost 9 out of 10 
people in the UK (and other developed nations) own a 
smartphone, and that the average person spends a 
whopping 4.8 hours a day on their smartphone, a figure 
that tends to be typically higher in teenagers and young 
adults.  
 
With that in mind, here’s some advice on how to make 
our phone help us and not hook us: 

• Restrict artificial alerts - Turn off all the non-human 
notifications meaning only allow real humans to 
contact you to notify your phone 

• Greyscale your screen - The easiest way for tech 
companies to attract your attention is through the use 
of colour. Human eyes are sensitive to warm colours. 
It’s also why notifications icons in the corner of your 
apps are bright red. 

• Reduce your home screen to everyday tools - Think 
about what is genuinely worth your attention and 
prevent endless, mindless scrolling 

By Riyan Shah, Milan Shama and Harshal Sadwelkar 

(image courtesy of deposit photos®)

Do you want to write an article for The 
Goggle? Email TheGoggle@watfordboys.org

(images.nasa.gov)

mailto:TheGoggle@watfordboys.org
http://images.nasa.gov
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