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2
QUESTION ONE: VISIBLE LIGHT IN THE ATMOSPHERE
Visible light travels through space to Earth from the Sun.

(a)

Describe the visible light spectrum in terms of wavelength, frequency and colour.
An annotated diagram may assist your answer.

Vigible. SPecthuvvN

N(* Mm\aL \/lﬂn\/ QWM blvw \[(0!9'(

s
\,_

et s a NS

"

A\

[ing wawd 'shu# wavd
@%L#?‘W"ﬁj ngh qu,v(mj
[oW

\n Caredd visible vlhaviplet

Th vsibl [tjk'f S“O)e(*/wm w1 e onl +\3peg of* }(JLfoS“M( fo
M heman éra»e- fV\in(d ligt 1S repl 7mdl é’r’Md(, and hag a (“"‘9

Na\Vﬂ{’ﬂjﬂ/’ m«d Tle 701/\f$(} q/vem(‘j«- \7’(’ “ew QM( 7r@7r\ (S ’fle
visible (4 wnich has a2 nadom fe

Qs ond  wrvPlenqth
ulhavioled 8 bige axd vesed and pag m? nher et wmfji
on A Tle h(jwﬁ@r@u{»«oﬂ.

50f34

19/12/2022, 1:58 pm



7 of 34

3

(b) Explain, in detail, the possible behaviour of visible light as it travels through the atmosphere during

the middle of the day.

In your answer, you may wish to consider:

. transmission, absorption, reflection, and scattering
. high/low clouds

. gases and particles in the atmosphere.

An annotated diagram may assist your answer.
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(c) The picture below shows a typical sunset over Auckland city.

https://www.heletranz.co.nz/red-sunset-auckland/

Explain why visible light from the Sun is seen as a red colour at sunset.
In your answer, you should consider:

. the angle of the Sun relative to the Earth’s surface at sunset

. the colours and relative wavelengths of visible light

. what scattering of light depends on.

An annotated diagram may assist your answer.
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QUESTION TWO: EARTH’S CLIMATE REGULATOR:

Earth’s climate is partially regulated by the Antarctic and Arctic ice sheets. This is due to the ice sheet’s
high reflective ability (high albedo).

(a) Complete the table below to compare how well solar radiation is reflected and absorbed by ice and
water. You should use the words (descriptors) GOOD or POOR.

Reflection Absorption
e C ood Poor
water | Poox Peflecds Yl Absacps hall

(b) Explain, in detail, how the high reflective ability (high albedo) of ice sheets regulates the
temperature of the atmosphere.

In your answer, you should consider:
. how the Earth’s surface is heated by the Sun
. behaviour of solar radiation on ice.

An annotated diagram may assist your answer.
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(c) Scientists monitoring Earth’s climate have a major concern over the gradual reduction in the size of
the Arctic ice sheet. The image below shows the change in the extent of the ice sheet at the end of
the Arctic summer over the last 40 years.

Source: www.scienmlertéonﬂarc&ic-sca-ice—could—vanish‘in-me-summer-cven-before-zos0—new-simulations-ptedict

Explain, in detail, the effect on the Earth’s climate of any reduction in the Arctic ice sheet.
In your answer, you should consider:

. changes in the reflective ability of the Arctic

. changes in the ice sheet’s extent over the 40 years

. the role of the heat capacity of water.
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QUESTION THREE: NGAWHA HOT SPRINGS

Located near Kaikohe, in the Far North of New Zealand,
Ngawha Springs is a geothermal hot pool complex with
long historical and cultural links to local Maori.

(a) The source of heat for the hot pools is the Earth’s
core.

Describe the origins of the heat in the Earth’s core.
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(b) Explain, in detail, how heat energy from the Earth’s core is transferred to the mantle.
In your answer, you should consider:
. methods by which heat is transferred
. the inner core, the outer core, the lower and upper mantle
. how heat is transferred through the layers.

An annotated diagram may assist your answer.
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(c) The water source for geothermal springs is rainwater or groundwater that seeps into the crust
through cracks.

Explain, in detail, how the water in the geothermal springs becomes heated.

In your answer, you should consider:

\/uthe source of the heat in the crust

«" how the heat is transferred from the mantle to the crust
J the role of heat transfer in the water reaching the surface.

An annotated diagram may assist your answer.
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The candidate overstates their answer referring to infra-red in
the visible yet is clearly able to link other aspects of the visible
spectrum to wavelengths. The diagram in part b shows
knowledge of scattering and provides a commentary on
scattering which although contains errors shows an
understanding of the basic principle. Reflection and
transmission are accounted for in the commentary.
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The commentary and diagram in part b explain the behaviour
of land, ocean and ice towards incoming solar radiation.
Reference is made with regard to reflection of solar radiation
back into space and effect on climate.

The melting ice and resulting effect on the ice cap due to
water’s high heat capacity is described. However, the
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The candidate has explained the heat transfer process taking
place within Earth’s interior referencing the properties and

behaviour of the materials. Similarly, the links between heat
transfer processes and heating of groundwater are detailed.






