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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.

Tikege O \f\w\( X “tw@ ¢ e
/n'\b /} bt fZLL 4 eer \( m I/V\OFQ (CVK(,MI’RA[{,U(
N dlent  sadiahes 1 C Qe O
&6@ (e O«(} A o Swilc 'P(f((rx g oF (udahsa
y\gvo(f\ @y Ve \ skl \Q\/\\’ SCawun .

2~
Qudtn

50f34 4/01/2023, 9:41 am



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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(¢) 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

Ice (oo YooK
Water 60 ok ﬁ)@(‘

(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.

September 1979 September 2019
Source: www.sciencealert.com/arctic-sea-ice-could-vanish-in-the-summer-even-before-2050-new-simulations-predict

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)

(b)

12

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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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:

. the source of the heat in the crust

. how the heat is transferred from the mantle to the crust

. the role of heat transfer in the water reaching the surface.

An annotated diagram may assist your answer.
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A4

The candidate has effectively used diagrams to supplement
their answer. The behaviour of solar radiation as it travels
though the atmosphere is described with reference to
reflection, scattering and transmission. There are errors but
some key ideas are described.

In part c the candidate describes the red sunset in relation to
light scattering.

A4

Reference is made to solar radiation and absorption by Earth’s
surface and the reflection of radiation by ice due to its high
albedo. This is extended to the idea that this reflection of
radiation acts to control Earth’s climate through reduced
heating.

A statement is made about water melting the ice cap. The
effect of this on the atmosphere is incorrect.

A4

The candidate states the causes of interior heating in the
Earth and states how heat is transferred from the core to the
mantle.

The process of heating of groundwater is described.






