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SEASONS

D o/ aameiaduiay,

~ Label the seasons that occur in the S_mithern Hemisphere in the diagrahi below.

QUESTION ONE

@

(b)  Below s a graph of average monthly temperatures for Wellington last year,
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Explain the differences in average monthly temperatures for Wellington for 2024.

Include in your answer:

. why the Earth experiences seasons (include length of orbit and axial tilt)

. a comparison of the differences in the amount of solar radiation throughout the year

. why the temperature changes throughout the year.

Seaasons gye Cauled due t0 Mo earvil-&
Spfnan Ukt e ar ISS
Due +o tLe 4ilt of Jle eavibh amcol (+5S
Cond+at orbi't grvowdnad e Jurmn 1+
Covded Jeavom 3§ Whemnit )5 Junew~ P I~
+le norftern hf’minz,ere He Joutlor
newilpleve 1 {acec! ol ay From 4o Jun,
&Pen'el/\a'h WINAEY . mwh e +4€8 exp-eviendi~y
sumer He AJemper=tuv€ [nweajeod
While irh pointer - devesval, TS aue +0
+He anyl? Hant He Juwrr S eart s 0{"“’“"_)
winkl’/ "’7"“‘”“"\9‘ Fle amotwnt OF Jolar vact'tOm
1 didpersed ovey o /mj.(,r Gvea  pnilein
Svmp v  jt I miore (ovnCemtrarecssS N &
SNaUEr drea Cadliico  Jenperatu—€ yidf
I tox<e) coviln Db degy +0 COmprec®
qQ orbital rotakio~ ; Q,(Pe,ichuh‘) Bim o
Sumner, Autumn, winder — aret Jﬂfl'@ oachm
jéa«r. DWIVY) Jptn)  avel  Antiimin e
+empeyatur e J%A:jd relshvely ddimilar <J
He Jurd Placermendt imn ~+Le Ji=y ey

é‘lvxm_

Physics, Earth and Space Science 92046, 2025 01230



4

(c) Wellington experiences changes in daylength throughout the year. In the summer, the days are
longer; in the winter, the days are shorter.

Summer day Winter day

Time of sunrise 6:01 am. 7:45 a.m.

Time of sunset 8:55 p.m. 5:05 p.m.

Using the data above, discuss why this happens.

Include in your answer:

. why the Earth experiences day and night

. how the height of the Sun changes throughout the year
. why the daylength changes throughout the year.

Use a diagram to support your answer.
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QUESTION TWO: MOON PHASES

The Moon changes its appearance over time, going from new moon to new moon about once every
month.

(a) The diagram below shows Earth as viewed towards the South Pole, with possible positions of the
Moon when it is in its various phases.

NOTE: distances and sizes are not to scale.

Sunlight

Use the diagram to describe OR draw how the Moon will appear for the positions shown.

Position | Description of the moon phase OR Drawing of the moon phase }
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(b) Explain why viewers on Earth observe different phases of the Moon over time.
Include in your answer:
. why we see the Moon
. why the Moon appears to have different shapes over time, as seen from Earth

. how the Moon appears in the Southern Hemisphere as compared to the Northern
Hemisphere.

You may use a diagram to support your answer.
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(¢) The Moon’s orbit is elliptical, taking about
27.5 days to go from one perigee to the next.
When a full moon occurs at the same time
that the Moon appears to be its largest size,
it is called a super full moon. In 2025, this
occurs on only 6 November and 5 December. Pengee. ) Apogee‘

Explain why a super full moon is not
observed every month.

Include in your answer:

. what causes a full moon, and how often
it occurs

. an explanation of why the Moon’s apparent size changes over time
. an explanation of why a super full moon may occur only 1-3 times a year.

You may use a diagram to support your answer.
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continues on the
following page.
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QUESTION THREE: EQUINOXES AND SOLSTICES

(a)

(b)

Apparent path of the Sun throughout a year as seen from the Southern Hemisphere

Use the dlagram above to label A, B, and C as being winter solstice, equinox, and summer
- solstice.

8 Sumnmor SolsH R zts+ Dec

poinier SolSHce AR e

During a winter solstice, Auckland (latitude 37°S) experiences a longer day than Invercargill
- (46°S), while the opposite is true for the summer solstice. During an equinox they experience
similar daylengths.

The Sun rising at different times of the year in the Southern Hemisphere
Adapted fom: https://c8 alamy.com/comp/PIBFC7/path-of-the-sun-throughout-the-year-in-the-northern-hemisphere-P9BFC7 jpg

Using the above diagram, discuss why Auckland and Invercargill experience differences in
daylength throughout the year.

Include in your answer:
. definitions of winter solstice, equinox. summer solstice
. why the location of sunrise and sunset appear to change throughout the year

. why Auckland and Invercargill experience different daylengths during the solstices but
similar during an equinox.

Physics, Earth and Space Science 92046, 2025 01230
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You may use a diagram to support your answer.
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(¢) The Equator and Dunedin are at different locations on the Earth, and this means that these
locations experience differences in the angle of the Sun throughout the year. The Equator has a

latitude of 0° and Dunedin 46°S.

Below is a table of the sun angles at noon at the spring equinox.

Location Sun angle
Equator 90°
Dunedin 43°

E
Equator Dunedin

Changing angle of the Sun between different locations on Earth

Discuss why these two locations experience differences in the angle of the Sun during the spring
equinox.

Include in your answer:

. compare the angle of the Sun at noon between the two locations
. explain why these differences in angles occur
. discuss the differences in shadow lengths and directions between the two locations.
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Extra space if required.
Write the question number(s) if applicable.
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Achievement

Subject: L1 Physics, Earth and Space Science
Standard: 92046
Total score: 10
Q JEls Marker commentary
score
Candidate has described that summer is hotter than winter as well
as the changing height of the Sun between these two seasons.
One 4 Furthermore, they have described why the Earth experiences day
and night. However, they did not explain why the Southern
Hemisphere experiences four seasons.
Candidate has described that the changes and length of the
Two 3 Moon'’s orbit. Furthermore, they have described how we can see
the Moon. They have not explained any of the concepts listed
above.
Candidate has defined equinox and solstices as well as how the
Three 3 angle of Sun is different between the Equator and Dunedin.
However, they did not explain why the shadow lengths are
different between the two locations.




