No part of the candidate’s evidence in this exemplar material
may be presented in an external assessment for the purpose
of gaining an NZQA qualification or award.

SUPERVISOR’S USE ONLY

9 2 0 4 6 ||I||I || |II|| || | I|| Draw a cross through the box (X)
920460 if you have NOT written in this booklet

Mana Tohu Matauranga o Aotearoa

New Zealand Qualifications Authority

Level 1 Physics, Earth and Space Science 2025

92046 Demonstrate understanding of the effect
on the Earth of interactions between the Sun
and the Earth-Moon system

Credits: Five
Achievement Achievement with Merit Achievement with Excellence
Demonstrate understanding of the effect | Explain the effect on the Earth of Analyse the effect on the Earth of
on the Earth of interactions between the | interactions between the Sun and the interactions between the Sun and the
Sun and the Earth-Moon system. Earth-Moon system. Earth-Moon system.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the
top of this page.

You should attempt ALL the questions in this booklet.

Show ALL working.

If you need more room for any answer, use the extra space provided at the back of this booklet.
Check that this booklet has pages 2—16 in the correct order and that none of these pages is blank.

Do not write in the margins (";:::). This area will be cut off when the booklet is marked.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.

Merit (TOTAL 15 )

© New Zealand Qualifications Authority, 2025. All rights reserved.
No part of this publication may be reproduced by any means without the prior permission of the New Zealand Qualifications Authority.




ARSI e ST z/vr//y»//fx//s/ R

Source: https: /www. weather2visit.com/australia-pacific/new-zealand/wellington.htm
Physics, Earth and Space Science 92046, 2025

SEASONS

Adapted from: hups:/fquizletwmﬂiszalm)mwwwuihmesw
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(a) v Lﬁbcl the seasons that occur in the Southern Hbemiaph_erv in the diagram below.

QUESTION ONE

(b) Belowisa graph of airemée iﬁdnthly 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.

Te Earth fakes around 26%.25 o‘@s T
orbit he sun, amd due to s 73.5° axidl
Klt, ohly - one heniisphere  faces the sun
O‘\Y‘QC‘H& ‘w\\f(}\,{j‘/‘OM‘} We Uear. Th  Summer in
the  Zoutherin H&m}S‘Oherc the lower  half of
@arn\ IS &c\r\s U\‘)war‘o( "’DWaro( ’H'\ﬂ, Sun,
where % receies Yhe M@or‘@ of e
Sun's sAar aq9s. HQNQVC(} o{wr\r\g r-H'v'\S’
Fime | the Northern Hevv\‘\slohcm s fcin
O‘W“j Som ‘ﬂ\e. sun e 46 Yhe ancial
‘Y\\}, 0t cecives a less dicect ‘PDWV\
of  sdar vadiation Hom the sun. s
becomes Oﬂaos\k M June o l\qOus’r, when
Ahe So utheva \'\M\s@mm s «Q\C"WB down Ay
{}om the <cun and the Northern He‘m‘osfohcm
= ‘p«c}@ fowocds Hhe sun. The O\nﬁle of
whiich o Y Q6\0h onN Ca\rlr\'\ s ’Q\dh ﬂlc
3un detecmnes “ﬁ% QVV\O\AV\‘\ a@ Sun|| )f and
Solar  vadiation it receves. his alfects
0(0!:3 leha‘H\,‘l'eVV)ch\’rv\r‘e OY\O‘ CAnSY S
seosns a3 the Gl orbits and rvekdes
o‘fomwl ‘u’\a Sun,
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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 a.m. 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.

Sun's ,0 3o San’s fo\\*\ Th gkj

o
path = v

o i i
e T
?35’— Sun
filk @/S\m @/
4 wdﬁv\a\\m
Nel’l—V\J}Oh

NZ Gices WP

- Sun  seens higher o &es down

~ Sun SeemsS lower

T Summer, The C_\M of \Ndhng)on tn the
Sou“ncﬁr\ \«Q,Wi\S‘o‘weX‘e S Q\é\nﬁ ‘\'OV\}ow-ol ’“r\a Sun
of a moce olirect angle, g0 as the €arth
Yotates, the Sun seems fo move acress high
in the Sk:j' Be cause of “\’\5 A\m& omg\e,
Nd“m@m\ corfnues do Bee the sun fr a
longer period of time as the Grih rolkes,
A Sean WX ﬂ\e. oda abhove s\«ow'mj an
Ampst 1S hoars of sun\‘\aH &wéxvg the 2hour
volafion \o@r’\oo(. Tn contrast, o(uur‘m@ e wimber
Ne\\'\rxglrbn S fuciny  dopnuact awon) forn the
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un’s A‘\re,clr thlﬁ of Sun'fé«"‘ Makinﬁ 'f'%e
Sun’s Po\‘rh in the 3kj oppear- lower, As
the Earth votdes on e axis ; it takes fess
fime Yo Yeach o ?o'\n’( away feopm the sun
co\meow.zl Yo Summer, <o -W\(, sum\rﬁ"n‘ hours
ore  Snockers This  can alse e segn in
Yhe cbm‘o\r\ ‘W\‘(outj\'\ e lofer sunrse and
enclier sunsed | h\‘a"i«f\j Oh\:j almest A hours
of 01«5\33\«* W e T wWinien
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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)

Moon when it is in its various phases.

NOTE: distances and sizes are not to scale.

Sunlight

The diagram below shows Earth as viewed towards the South Pole, with possible positions of the

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
New wmoeon o |
A | Gadlys perseetive, | OF "
V\)\!\O\Q, QA(,\YY.S g\c}\ﬂ Aae k.
%)r warte— ™moon | | ;
B Las: e @ 5 @ ::
beconse Sun IS
W4r¥ing we 3k side, | ._
Half  moon W+
C |
by Sun @ 9 (@
F\\\\ yyoon F‘(‘om
D |Coarth becamse SN nas )@? 5 C@
i+ wp fuce Racing Eath,
\ mwm \‘\\—
E \/\& 2 ocon | % 3
\O‘j Lun | ( I’> |
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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:

We <ee the Pqﬂ-o(‘\ he moon That the
Sun \(\\’S Up, ond  because 'ﬂ'\e,l"f\oon
orbits the Carth, we see the Jifferent
aqules of Sw;‘ijh’f k\ﬂt,ﬁ i, The wmoon is
‘F\do\\lj loclred ) W\Qan\vxj ‘“\o& Ws rotation
Matches Ws  orbit around €arth. This
WMeans ‘HVV\‘[' B Carth vt coan only ever
See one side of the wmeon , and whether
i[’}S lff' wp bﬂ ‘H\c Suin O Wnot. th’bef or
Y)O+ JﬁV\Q. SO\A\)thn oy Nov\“'\ﬂe)('n H%\SPW
LAY See '\’\r\e moon o«‘opcar alz‘ocno(s on ‘Pne,
fime  of Year due Yo ¥he Gath’s ol A in
velobien Yo the sun  and the time ¢ clay
wWhich can  make ‘\Jhb moon D‘FFW more  olvious,
The O\Y\g\e. of the \rw)vi\spbrés olw!\'y Ye Year— deades
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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.

The meon dakes oround 7315 o{qﬁs do orbit the
Earh, howewr, due Yo the Eacth’s e,\l‘\p\i@t\
acownd the sun, Yhe wmoon takes fime to “catch
wp” and veach its ohg'\m\ \Olo\cemehwl. This means
that the €Ul Php\se chanae, of the oon Jakes
around 24.5 olcljf. AQ« MAON  OCCUNS  wWhen
e Meon s on the oppoé\\'o_ ade of Earth
ffom the sun, and the sun \‘\3\\‘\5 up the
face of the woon thet s Visble on éarth.
Pecause the wmoon s Hiddly locked as T
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Ym\(\ws\g mationed, Encth sSees the same
‘Q\Cﬁ |side ol H’\Q Moon all 'sz, ‘HMQ. The
2e aﬂmrm’\- size of the yoon ckomginj 1S
caused * by the Sunligt hithing o part of “the
MOon )f)\on‘ W Vigw fom Carth, Aso, be cause
Yre moons orbit s eﬂi'oﬁca\, when the moon
passes Jf\(\fouﬁ\q its Pef‘\see, 5 (2 @\\oPe.aY‘s fo be
closer Ynom Y lodks when fhe Moon orbits
threough  the  wiler <ides of the eliphical <)w|f>e,
Aso, when it passes 'Mmuak Yhe A(Joae,e
wich s dhe  Ructhest distance from éarth,
the Mpen appeacs o\toeamﬂj smaller

* MOrL on L)ﬂ‘-ra SP“CQ
Poge

Question Three
continues on the
following page.
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QUESTION THREE: EQUINOXES AND SOLSTICES

(a) Use the diagram above to label A, B, and C as being winter solstice, equinox, and summer

(b)

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

,{

solstice.
A Summer Se lsfice
B €qminex
C \,\hn\-er = O\S":\C&

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.

Adapted fom: hitps://¢c8.alamy.com/comp/PIBFC7/path-of-the-sun-throughout-the-year-in-the-northern-hemisphere-PIBFCT jpg

Using the above diagram, discuss why Auckland and Invercargill experience differences in

The Sun rising at different times of the year in the Southern Hemisphere

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 82046, 2025
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You may use a diagram to support your answer.

A vinter solshee occurs in the Southen Homisphere.
during  June o f\v\g\ﬁ\' ‘M Wintee, and causes

‘W‘Q S\\O‘(‘\QS'\' ola& o '““C ldeﬂf‘. SWmex SO\S)t:\ e occurs

during  Oecember Yo Februay and couses the
\Onge;‘?' olow of e Yeac T Summer. Cq/\ninoxes
occur o‘wr‘]mg Mwmn o\Vlol Spv‘\mg, anol caUs & O(ay:

04‘\ 9\M}|qf‘ or eq{uod I%H\ The ap vent \OOLH’I
C?(-\ H’\e. sun  and the (oca-)ior\ \0?‘\* q‘o)oeqrs

Yo ¥i\e2 and 52'\' from 13 de#er‘m’mtol bﬂ

Y 0\\06\6 of which the Edh Rices the sun.
T e e mo Sl facing an@\e, Causes

e sun Ao Appear igher 1 s PaH«, and
WCYeases gun\iahi- hours Wiich (sthe summer
Solskce. Tn Winte— the sunm Appears [owe

ond Causes Le%S sun)ij\d‘ htw\rs loe cause H’)e
Sou\%ern HMS&OW NS pa(f(\’}j downwacd  omd
ovvs? vpmm the sun. The eq/\,ﬁnoxes Y Avumn
nd  Spring moke Yhe S appear at a

medium  eight I comporison, and due o the

? Y Ylore on
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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°

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.

The (ngle of e sun o e aol/ua’rcr \s
More divect one appears sverhead because he
Earth’s o) il cm\j W\ai}orb aPleds the avgle
6F Sun{ijl# recsived by the resions with H\‘)"\Qr‘
labtudes n ether MSp\qu, Te shadews at
Yhe. waor  wioud most lileely nof he Wisible
because the  Sunlght  angle hes ovevhead of
s, cAUSng A 9\‘\0(‘? angle hat could
0\/\\5 be Vishle with O\o\'jw'\‘s et held an
oPfset Cm:j\& Y)o\' Mm\'c\’\‘m_g the 90e ’W\Q/
angle  of he sun W Sunedin oppeacs
aF  amost & W&* aV\g§0/ wWach (s € the

Physics, Earth and Space Science 92046, 2025 02833
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amounYy  Yhe equstor (eCEWVes. This s because
Ounedin sits ed a \abitude  \Letween the egpateg
and the <outh (Jale, of around  4(°S., DW'\nj
noon  of Ythe Sprng  LgMiNex \n Dunedin, the
Sun S of &  ynedium cm,gle. com]oareoli%h
ezvux\o\', becduse 1+ s %élrg the  Sun at
o Movre e.q)m\ angle which causes O(a(gs
OP Sim‘q\mr or" Qo)/uq‘ {mg'uq, The gho\o‘ows
cast o s Yime “%Zé’i‘“ Ye Svm\‘\g\'ﬁr Ints
an o\{)ed- Qom s lrﬂj\ves\ Ongle , at noon, and
shadows appear pn the oﬂoosﬂz sSide  that
Sn’t it on the object. Thase Shadows begin
\orser e \'L\e, mMornwng ond Ww\rg, and  become
cherle  Dunedin of pfoon because the
Sun  Is roe  ovehead ar a Wgher qu)e.
The 60\/\&0%7‘ doesn¥ expof\wce Yhese dnfs
because & Strs ok o more nstant and
echta\ tha\c Q\(:llY\::J \’\'\GL SUN 'H\Y‘OU\& kou"}_ ‘Hﬂe,
o\qv, evon as the Eath vibes on s axis.
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Extra space if required.
Write the question number(s) if applicable.

Xhe O\h%\e oY whch the moon Appears fo be
Visele , because of the Vovying \akitueles .

Pﬁ SUWpe” QN moon W\a\j cn\j occuc -3
YmesS A ueor ‘ecanse N regsives Yhe
WO Yo be ot s (;ofﬂgu, Yo Eath at %e,
came Hme  the \olms-e S o full mepn, The
215 o(olds the moon takes Yo reach the
Qex\aae, deesn’t malch up with Y 245 Jags
‘\)he, moon takes Yo Q‘“ﬂ Chahj FMSe/CompHc
the phase ogclc.. That is why o Super Ll
Moo N doesnt occur at ewg ‘Pu\l Ymson,\:vx‘r
only 13 fimes o yeao poss]uy.

O\Y\S\e, the  Coubhem \&Q}ﬁ\sphm s ‘Q\c‘mg , Mo
o\mﬂs ave Simlac oc equal lev\gﬂ\ because the
Angle st divecly  Yoward o Aoy from the
Sun | but someuhere ‘' betunen . s
(lngk, o2 Gdh  convasts ”H'\Q_ o‘nylngS :
between  the Noctherin and Couther \-Mspkm L
o\\l\r\wﬁ the Summoe  and Winter Sdshices, Lat ;
q\so Seme (‘e@'\ons wadn  have  different
| obtudes, guch as huckand and  Tavercarsill,
Amu@k e varaton st as éngn‘nﬁc«m" as
is Viened & the o Herisgheres, the difornce
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Extra space if required.
Write the question number(s) if applicable.

o Labtude will allect the QY@{e Yhese oS
ceceve  the sua’s Cays, O«QQ’;CHV@ o(qalen':?‘i.
D\Wf(\hﬁ We So\sties . HDUUQ—UCVB g‘u(/:;vlg ‘M‘Ie
eguinexes, he Garth s of a Mo even ange

with Yhe sun, and the small iference

in Labtude  oloesnt offect the olaU\ener\s o

caUse  \atahions sun\'\akf hours. The amgle
he Guth foces the sun 1= ckange.o( by

s pesition arounok Fhe eliptcal (’w\’k, and
Ve  22.5° odal At ot causes ofifferont
Hemisgheres fo Rce the sun seasenally,
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Extra space if required.
Write the question number(s) if applicable.
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Merit
Subject: L1 Physics, Earth and Space Science
Standard: 92046

Total score: 15

Grade
Q score Marker commentary

Candidate has explained the differences in solar radiation and
daylength. However, they did not explain why the Southern
Hemisphere experiences four seasons or differences in the height
of the Sun.

One M5

Candidate has explained the changes in the Moon’s appearance
and apparent size during its orbit around the Earth. However, they
did not explain different phases of the Moon in relation to the
positions of the Sun, Earth, and Moon.

Two M5

Candidate explains shadow at one location, as well as the
differences in Sun angle between two locations. However, they did
not explain the changing location of sunrise and sunset, or how the
tilt of the Earth affects the height of the Sun throughout the year.

Three M5




