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The correct answeris C because:

* \Weatherconditions can affect the intensity of sunlight that reaches
the surface of the Earth
* Forexample, onacloudy day, the intensity will be much lower than on
aclearday
o Therefore, statement |lis correct

o |atituderefers to how farnorth or south of the equator alocation is
and therefore, is a key factorin daylight hours and intensity due to the
tilt of the Earth

o Therefore, statement |l is correct

e The orbit of the Earthis slightly elliptical, so there are very small, but
measurable, differences between the intensity received at different
times of the year

o Therefore, statement lll is correct

Although statement lllis correct don’t get this mixed up with the cause of
the seasons. Winter and summer conditions are caused by the tilt of the
Earth onits axis. This tilt hasamuch greater effect on the intensity of the
energy received at the surface than being slightly closer at these times of
year.
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The correct answeris C because:

e The Solar Constantis not an actual physical constant, butanaverage
value of the amount of solarradiation reaching the upper atmosphere
of the Earth

e Sinceitis measured from outside the atmosphere, the tilt of the Earth
has no effect, so statementllisincorrect and Bisincorrect

* The elliptical orbit of the Earth takes it very slightly closer to the Sun at
certain times of the year so statement | is correct, meaning D is not
correct

e The Sundoes follow and 11-year cycle, meaning that statementlllis
correct, leaving C as the right answer
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The Sun's cycle causes onvery slight variations, as little as 0.1%. In fact.
the considerations above only cause the incident radiation to vary by

0.2%. However, even this small effect is taken into account by averaging
to getthe Solar Constant.
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The correct answeris Abecause:

e Greenhouse gases contribute to warming because they allow
incoming radiation from the Sun to transmit through the atmosphere
to the surface of the Earth

o However, when a proportion of this energy isradiated from the
surface asinfrared it does not allow all of them transmit and leave
the atmosphere

e Infraredradiation corresponds to the energy levels of the
greenhouse gases

o ltisabsorbed and thenre-radiated

e Thisre-radiation takes place in all directions, containing alarge

proportion of the heat energy within the atmosphere

The correct answeris C because:

e Carbondioxide absorbs infrared radiation then emitsitin all
directions

Aisincorrect as the infrared radiation emitted from the surface at night
does not become trapped in any part of the atmosphere (and the
troposphere is the lowest layer). It is absorbed and re-radiated

Bisincorrect as the upper atmosphereis not heated. Infrared radiation
either passes through and outinto space, oris absorbed by re-radiated

Dis incorrect as some of the radiation either passes through and out into
space, soitis not allreturned to the Earth's surface
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The correct answeris D because:

e Calculations of the solar constant assume that:
o Radiationisincident perpendicular to the Earth's surface
o TheEarthis atits mean distance from the Sun
Aisincorrect as the Earthisin an elliptical orbit around the Sun and the
Sun's output varies during its 11-year sunspot cycle are both reasons why
the solar constant’s value changes throughout the year and not
assumptions made when calculating the solar constant

Bisincorrect as radiationis incidentonthe Earthinonasecond and on
one square meter of its surface are both statements that form part of the
solar constant definition

Cisincorrect as the assumptions of the selarconstant are:

s radiationisincident perpendicular and not parallelto the Earth's
surface
e theEarthis atits mean and not maximum distance from the Sun
Itisreally important that youlearn the definition, assumptions and the
reasons why the solar constant changes to make answering more
complex questions easier.

The solar constant is defined as:

The amount of solarradiation across all wavelengths that is incident in
one second on one square metre at the mean distance of the Earth from
the Sun

The value of the solar constant varies year-round because:

e TheEarthisin an elliptical orbit around the Sun, meaning at certain
times of year the Earthis closer to the Sun, and at other times of yearit
is further away

e The Sun’soutput varies by about 0.1% during its 11-year sunspot
cycle
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Calculations of the solar constant assume that:

* Thisradiationisincident on a plane perpendicular to the Earth's
surface
» TheEarthis atits meandistance from the Sun

The correct answeris C because:

» Ozone absorbs nearly 100% of ultraviolet radiation
» |tisthe ozone thatrestricts most of the outgoing infrared radiation
from leaving the Earth's atmosphere
s The absorptionspectrum for ozone looks different to other
absorption spectra with dark linesinthe ultraviolet wavelengths and
inthe outgoing infrared radiation
Aisincorrect as this is the absorption spectra for water vapour and not for
ozone

Bisincorrect as this is the absorption spectra for carbon dioxide and not
for ozone

Disincorrect as this is the absorption spectra for the whole atmosphere
and not just for ozone

ltisimportantto know the differences between the absorption spectra;
specifically the wavelengths of radiation absorbed by each type of
greenhouse gas. Whilst you do not need to memorise this diagram you
will need to be able to interpret it to answer questions on greenhouse
gasesin your examination.
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