
SCIENCE IN THE 
REAL WORLD

SCHOOLS QUIZ



ROUND ONE
ENERGY



The total installed 
electric power 
capacity in the 
world in 2010 was 
around 4000GW, 
but what 
proportion of that 
was renewables?

Gretar Ãvarsson / Public Domain



Gretar Ãvarsson / Public Domain

A. Less than 2%
B. About 5%
C. Around 12%
D. More than 20%



If a car has around 
50 kg of fuel when 
full, how much fuel 
does it take to fill a 
Boeing 747 (and 
how much land 
would be needed to 
fill it with biofuel?)?

Boeing_747-8_N747EX_First_Flight_2-8-2010.jpg: moonm
Pilved.lennukiaknast.jpg: Ave Maria Mõistlik

derivative work: Altair78 / CC BY-SA



A. 500 kg of biofuel, 
which could be 
grown on a 
football pitch

B. 5000 kg or 10 
football pitches

C. 50 tonnes or 100 
football pitches

D. >100 tonnes and 
200 pitches 

Boeing_747-8_N747EX_First_Flight_2-8-2010.jpg: moonm
Pilved.lennukiaknast.jpg: Ave Maria Mõistlik

derivative work: Altair78 / CC BY-SA



My Honda Accord 
that gives me 45 
mpg in the UK 
apparently only 
gives me 36 mpg in 
the United States. 
Why? 

IFCAR / Public Domain



A. The US version of the 
car is tuned for a 
higher speed and 
power

B. American drivers drive 
faster than British 
ones

C. A gallon in the US is 
smaller than in the UK

D. Fuel in the US is not as 
high in energy as in 
the UK IFCAR / Public Domain



A summer’s day in 
Scotland and the 
Sahara, two sets of 
identical PV cells –
which provides the 
most energy?

Top: M J Richardson / CC BY-SA 2.0 
Bottom: Dana Smillie / World Bank / CC BY-NC-ND 2.0



A. The Sahara of course –
the sun’s much brighter 
there!

B. Scotland, because it has 
much longer hours of 
daylight in the summer

C. Scotland, because 
photovoltaic cells lose 
efficiency if they get too 
hot

D. About the same in each 
place, as the above 
factors roughly cancel 
out

Top: M J Richardson / CC BY-SA 2.0 
Bottom: Dana Smillie / World Bank / CC BY-NC-ND 2.0



What is the 
efficiency of 
turning chemical 
energy in coal into 
electricity? 

John / CC BY-SA 4.0



A. Power stations and 
turbines are really 
efficient. Over 90% of 
the energy in the coal 
comes out as electricity

B. With new technology 
they are about 60% 
efficient

C. Depending on the age 
of the power station, 
the efficiency varies 
between 25 and 38%

D. Its difficult to burn 
solids like coal 
efficiently. 5% at most

John / CC BY-SA 4.0



ROUND TWO
THE ENVIRONMENT AND THE WORLD WE LIVE IN



The Government has 
just announced plan 
for opening a 
neodymium mine

This has created a lot 
of controversy.

Which of the following 
arguments are 
correct?

Kevnmh / CC BY-SA 4.0



A. neodymium mining 
always creates toxic 
waste

B. neodymium is an 
obscure metal with few 
uses

C. neodymium is important 
in the renewable 
generation of electricity

D. neodymium is mainly 
used for magnets in 
headphones and 
loudspeakers

Kevnmh / CC BY-SA 4.0



Why has this beach 
been in the news 
recently?

Photo Courtesy of Dr Jennifer Lavers / All Rights Reserved



Photo Courtesy of Dr Jennifer Lavers / All Rights Reserved

A. Debris was released from 
a sinking ship, the SS 
Lusitania

B. Henderson Island in the 
Pacific has 12 million+ 
pieces of plastic on the 
beach despite it being 
3000 miles from land

C. Many people came and 
littered the beach near 
Exmouth at the end of 
Covid-19 lockdown 

D. A message bottle was 
sent from St Kilda. It took 
ten years to wash up on 
this beach on the north of 
Norway



Which of the 
following statements 
about this piece of 
machinery are true?

© MAN Energy Solutions



© MAN Energy Solutions

A. It’s a large diesel engine 
that runs on clean fuels

B. It’s very expensive to 
operate as there is a lot 
of tax on the fuel

C. It will be installed in a 
container ship, an 
important way to 
transport international 
goods

D. Sea freight and air 
freight are equally 
important in UK 
import/export commerce



There is an animal 
disease called 
Bluetongue that affects 
Sheep and Goats. Why 
are we mentioning it in 
the ‘Environment 
Round’?

Credit info goes here



Credit info goes here

A. Because its spread by 
midges and there are 
many of those in Scotland!

B. It’s a disease from tropical 
and Mediterranean 
climates that has spread 
to northern Europe 
because of global warming

C. Sheep and goats are 
important food sources, 
especially in countries 
with poor soil

D. Sheep and goat rearing 
produces a lot of methane, 
which is a greenhouse gas



© MAN Energy Solutions
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The smooth lines in this graph are 
infra-red spectra of the heat 
radiated by the earth at various 
temperatures. The average heat of 
the earth is 290-300K.

The jagged line is the infra-red 
spectrum taken by a satellite 
looking down at the earth through 
the atmosphere. The difference 
between them illustrates some 
important points about ‘Greenhouse 
gases’.

Which of the following statements is 
true?



© MAN Energy Solutions

A. We can see that the presence of 
carbon dioxide, methane, and 
ozone reduces the heat 
‘escaping’ from the top of the 
atmosphere to space

B. The ozone absorption is 
complicated by the central peak 
caused by stratospheric ozone

C. The water absorption bands are 
very complicated, because water 
vapour exists in many complex 
dimers and trimers that we don’t 
fully understand

D. All of the above are true, and the 
study of this is an important part 
of atmospheric chemistry 
research             
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ROUND THREE
MEDICINE



Before Covid-19, 
which disease has 
been the fastest 
growing cost to health 
providers around the 
world? Why is it so 
costly?

Melissa Wiese / CC BY 2.0



Melissa Wiese / CC BY 2.0

A. Diabetes, which 
produces a sequence of 
serious side effects 
over a long period of 
years

B. Alzheimer's, which 
often requires patients 
to move to care homes

C. Heart disease, which 
needs expensive open 
heart surgery

D. Metastatic stage 4 
Cancer, which requires 
expensive palliative 
treatment



What are these and 
what problem could 
they solve?

ZEISS Microscopy / CC BY-NC-ND 2.0



ZEISS Microscopy / CC BY-NC-ND 2.0

A. They are phage viruses that 
attack bacteria and counter 
antibiotic resistance

B. They are phenolic 
molecules that act as 
topical antiseptics against 
infections

C. They are t-cell viruses that 
attack larger viruses like 
coronavirus

D. They are fatty acid 
derivatives of cyclohexane 
that act as adjuvants. They 
reduce drug side effects by 
increasing uptake at target 
sites



Which disease is 
this? It has been 
eradicated – hasn’t 
it?

Left: CDC: Dr. Noble / Public Domain
Right: CDC: Dr. Fred Murphy; Sylvia Whitfield / Public Domain



Left: CDC: Dr. Noble / Public Domain
Right: CDC: Dr. Fred Murphy; Sylvia Whitfield / Public Domain

A. Diptheria, largely 
controlled by vaccination, 
but prevalent in parts of 
the Caribbean and SE Asia

B. Polio, which is only now 
prevalent in Afghanistan 
and NW Pakistan

C. Rinderpest, an animal 
disease which spread to 
humans as measles

D. Smallpox, eliminated from 
humans by vaccination, 
but which may be ‘lurking’ 
in melting arctic 
permafrost



What are these 
molecules and why 
should all medical 
researchers know 
about them?

Benjah-bmm27 / Public Domain



Benjah-bmm27 / Public Domain

A. They are structural 
isomers of the caffeine 
molecule

B. They are stereoisomers 
of penicillin, the first 
antibiotic

C. They are enantiomers of 
thalidomide, a morning 
sickness treatment 
which caused birth 
defects

D. They are conformational 
isomers of aspirin, an 
important analgesic



Which of these pictures 
shows (arguably) the most 
important chemistry 
research of 2020?

A

DC

B



A. SARS-CoV2 viruses 
attaching to patient’s 
cells

B. SARS-CoV2 viruses 
emerging out of 
infected cells

C. X-ray diffraction 
analysis of the binding 
interaction between 
SARS-CoV2 and human 
ACE2 cells

D. Electron Diffraction 
scan showing the 
protein structure of the 
‘spike’ on SARS-CoV2

A

DC

B



ROUND FOUR
FOOD AND WATER



This picture shows 
all the water in the 
world rolled into 3 
spheres, in scale 
with the earth 
itself

Which of the 
following 
statements are 
true?

Howard Perlman, Jack Cook, Adam Nieman, Igor Shiklamonov / Public Domain



A. The largest sphere 
(~850km) is water from 
glaciers in Greenland and 
Antarctica

B. The smallest sphere 
(~35km) is water in 
artesian basins

C. The smallest sphere 
(~35km) is all the surface 
fresh water from lakes and 
rivers

D. The rocks in the earth’s 
crust can be wet, (artesian 
basins) but the rocks in the 
mantle below the crust are 
too hot to contain water

Howard Perlman, Jack Cook, Adam Nieman, Igor Shiklamonov / Public Domain



How much of the 
food we buy in the 
UK is wasted? 

(% of purchased 
food, or tonnage)

Foerster / Public Domain



A. Less than 10% or 
below 5 million 
tonnes

B. Less than 20% or 
10 million tonnes

C. Around 30% or 
15 million tonnes

D. Over 40% or 20 
million tonnes

Foerster / Public Domain



How much land 
does it take to feed 
one person for a 
year in the UK?

"Modern Harvest Time" Jan Fidler / CC BY 2.0



A. About two 
tennis courts 
(0.1 acre)

B. About half a 
football pitch (1 
acre) 

C. A small farm 
field of 10 acres

D. A square 
kilometre

"Modern Harvest Time" Jan Fidler / CC BY 2.0



How many 
important staple 
food crops does the 
world depend on? 
How many can you 
name?

Left: "Biofortified Beans 6" CIAT Neil Palmer / CC BY-SA 2.0
Right: "QPM Harvest 3" CIAT Neil Palmer / CC BY-SA 2.0



A. There are hundreds 
of staple foods

B. There are at least 50 
different types of 
staple food crops

C. There are only about 
10 staple food crops

D. The most important 
food crops are sugar 
beet and sugar cane

Left: "Biofortified Beans 6" CIAT Neil Palmer / CC BY-SA 2.0
Right: "QPM Harvest 3" CIAT Neil Palmer / CC BY-SA 2.0



How much water 
does it take to 
make one cotton 
tee shirt?

And which part of 
the world has been 
most affected by 
this?

NASA / Public Domain



NASA / Public Domain

A. About 3 litres of water 
per shirt, affecting local 
water courses and 
streams

B. About 30 litres of water 
per shirt, affecting 
quite large rivers

C. About 300 litres of 
water per shirt, 
needing extensive 
irrigation systems

D. About 3000 litres of 
water per shirt, 
resulting in the 
draining of an entire 
sea



ROUND FIVE
IT’S NOT ROCKET SCIENCE IT’S JUST BASIC PHYSICS



The Forth Bridge is a 
steel structure 4 
miles long that gets 
4 foot shorter in the 
winter as the 
temperature goes 
down to -5C.
BAC Concorde was a 
200ft (62m) aircraft 
that flew at 60,000 ft 
where the ambient 
temperature is -58C. 

What was its change 
in size?

Top: Andrew Shiva / Wikipedia / CC BY-SA 4.0
Bottom: Eduard Marmet / CC BY-SA 3.0 GFD



Top: Andrew Shiva / Wikipedia / CC BY-SA 4.0
Bottom: Eduard Marmet / CC BY-SA 3.0 GFD

A. 10.06inches or 2.694cm
B. 1.0606 inches or 

26.94mm
C. It actually gets bigger 

by a metre due to 
frictional heating at 
supersonic speeds

D. It was designed with 
ultramodern alloys with 
very low coefficient of 
expansion and hardly 
changes at all



You are on a field 
trip in Antarctica, 
near the south 
magnetic pole. 
You are navigating 
by compass, but 
which direction will 
the red end of the 
needle point so close 
to the magnetic 
pole? 

“Opposites Attract” Ragnar Jensen / CC BY 2.0



A. The red needle 
points to the 
nearest pole – to 
the south

B. No, The red needle 
always points to 
the north

C. The magnetic flux 
lines go vertical 
near the pole: the 
red needle tries to 
point upwards and 
gets stuck

D. The needle spins 
round and round

“Opposites Attract” Ragnar Jensen / CC BY 2.0



You are on a field trip 
in Antarctica. You 
can’t get your 
compass to work, but 
you are not worried 
because you think 
you can navigate by 
the stars. Which of 
the following 
statements are true?

John Dalton / CC BY-SA 2.0



A. You can’t, there isn't a 
pole star in the southern 
hemisphere

B. Almost all field trips to 
the Antarctic are done in 
the summer, when there 
is 24 hours of daylight!

C. You can use the Southern 
Cross – in the picture

D. The nearest star to the 
south pole is only 5th 
magnitude and can’t be 
seen with the naked eye

John Dalton / CC BY-SA 2.0



America is full of 
conspiracy theorists 
from flat-earthers to 
Area 51. Virtually all 
these theories 
ignore/contradict 
basic science. 
Which conspiracy 
theorists don’t 
understand the 
difference between 
temperature and 
energy? 

Luuke / CC BY-SA



A. Flat earthers and UFO 
enthusiasts

B. Bill Gates’ vaccines 
will embed microchip 
controls in your brain 
theorists

C. 9/11 ‘truthers’ and 
some climate change 
‘sceptics’

D. People who link 5G 
and Covid-19

Luuke / CC BY-SA



What 1950’s invention 
helped Elvis Presley, 
and rock music in 
general, become more 
well known and 
popular?

Arbresha12 / CC BY-SA



A. The telephone, as 
people told their 
friends about him

B. The invention of the 
transistor by 
William Shockley at 
Bells Labs

C. Akio Morita using 
the transistor to 
make a portable and 
affordable radio

D. RCA Labs’ 
pioneering colour TV 
system

Arbresha12 / CC BY-SA



What is the skin 
effect and how 
does it affect 
electricity 
transmission, 
especially from 
renewables such as 
wind and wave 
power?

Biezl / Public Domain



A. Skin effect causes current to 
flow near the surface of a 
conductor. You need a 
higher current (amperage) 
to transmit electricity

B. Skin effect only happens in 
direct current power cables

C. Power cable efficiency is 
important with widely 
distributed renewable 
power, but energy loss in 
transmission is just a few %

D. Skin effect means that high 
power transmission cables 
need very high electricity 
pylons because they have to 
run at high voltage

Biezl / Public Domain


