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 3 1 0 4 ||I|| I|| || || I||| I|| Draw a cross through the box (X)
931040 if you have NOT written in this booklet

TOP SCHOLAR

Mana Tohu Matauranga o Aotearoa
New Zealand Qualifications Authority

Scholarship 2023
Earth and Space Science

Time allowed: Three hours
Total score: 24

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 answer ALL the questions in this booklet.

Pull out Resource Booklet 93104R from the centre of 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 any cross-hatched area ( ). This area may be cut off when
the booklet is marked.

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

© New Zealand Qualifications Authority, 2023. All rights reserved.
No part of this publication may be reproduced by any means without the prior permission of the New Zealand Qualifications Authority.



2
QUESTION ONE: PHYTOPLANKTON AND THE CARBON CYCLE

Discuss the significance of phytoplankton compared to plants in the global carbon budget.

In your answer, include how it could be affected by climate change, and how it could be enhanced
using human intervention. o
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QUESTION TWO: SLOW-SLIP EVENTS

Explore the differences between earthquakes and slow-slip events, referring to the ISREERERE and
isaikdummenrthquakes.

In your answer, include how the information collected by geologists can help further their
un({erstanding of slow-slip events, and the difficulties with monitoring on land. and at sea.

A} i("ls P-Z:‘Zﬁt :z,c{£ 94'(0', a L—(’ -'j: Q(c';-Uc ﬁw’c.(
%@ o,gr—& S‘L/re‘S Luﬁ(a{s % "J’éﬁ" '3-(*, TZJS Cowtes 'H-ﬁ fga&

bie te Crele od frake vt gl o
{;u(és. SR e I e W up. He e ot

Gu dderd R +m of s gﬂgaq‘c(ae(e:@,

Ch g g ab]%.,e ‘CM 6L e S L
fovermerk o(f &7[4&; J,Wcﬁv o pink gich - allr ' oxd ktwv
Vy steer [ s é(e ,{m.P J'CM/ wimest EQ v He
sddon  pweret b loeces fho shess in ldnobic
enevpy. ¢ lowo g[,lfs ove  dee teo Hs tonvection  pumertc
v{m e megma v~ e Mcﬂ‘('(e, es &{j rise wlen
hecked  ,od gl e s i § Mo 07(5&: oyp<ingk
esdn ”&V ond & e very slew wete . It R
rel‘hef He L\a /4 bt ¢ ;-Lyerf -ffo-* -\J(o- He s e
(ocked *(:a.}‘eu*’ o M Gdeed pone o5 seen s F"j L.
wlore: o Lok go lebcon Pﬂfth ol A ek JJC&
ocrve YW S (Palbasten Tegion . Wolet e ¢(or c(y?,
wLE weald L‘ﬂ"f“ PR Ay 4 Stress b ls e/ bt ipdb  yelsenee
overtime,  yesmlbay a (oce Eontlgueles erectly loe
Mg 6~LA—~wv P.decc Plte Ghal Sl will = e
Au;wm é)(dz _ﬂa :(w' q.(%f) a[(o»J ew;y -é'

T‘ChCWC e o m;[« wheles rfa ﬂ&mak):’ -H_,, (Aress (8

J[o-ée ¢ end -64‘&; Ta ofler Yeg oS el er #,-\ 'Aelv

Earth and Space Science 93104, 2023 00033



7

}')_\u 7 XA "ML one. (,ocbﬁt e g on. Tht s w9 S-(N" f[f;f Cox:
cose  EQ in & /L.« «/  awey ](b”” He s:({:u«.-( Cocc»'u(
fl’g' ‘inWrFa P -fv‘la'g:vﬂ G;L( d»,L,&d -—-k,o;p%f

%N" dy* ontd 6?"“:‘ cgm[m COA Vilorasl . yaifh: 2ol Hor, coge
eedr oflor 4o ocrur. F%J 2 gher fle krzfﬂ—ﬂl g[..J r[Jf
event | w"u o podesle Gad” w(JcC\ is [0~ 20 cr~ »-’Ca-r e
sk pert. oy ¥ j,év ikl i be[(pw poryin wabiel,
(‘ul!artts o oo ;()U’ ch Cerc Hor 10cm el He vaes‘.
14 Gpeers o5 Yf 1R were  motyy  Aswwels @ E (eteluna,
cd ideed ks Mo doe iy i comed by o shile ead
st (Wellieg € -FM(% phove. (ol . gasvowe :—-} (ol - s bl
si‘é ecp-red fwﬁwb[g, 4o veliove s LACC i %’ e
ﬁ 6# §AM7 P“*“f‘\‘ P(a(zz Cis - - e dow ruf veeded
Elatoboney . sl o Lraml shess Lo fle Welbsbon Fall
Y ek vegion VJUcL W Lw)@ “7 e ‘5% dﬂof-'P of
Yoty on EQ  of 62 rpubh e 200 Te peos
wes  sbwe,  olay plove e 201> - 2016

45 Q (o alro Ve ;Cw ‘(W everts, o5 ceen in
ledlcowe 200¢ €6 . The oeeld o port- Ethoele

M .»Lr'e7l\ r's (‘/7, o He $ ud’ X1 very /.u——() ot svier F-
Pyes. ““’LCL Con le “f‘e’é"‘iﬁ"( Ao e yeter®  oCtumrence ﬂf
B 0 Gl ool s ppbl e (1rinted

JMLP p -f-"”a* el ()7 ohonbi o e"‘é}% pearlry Hle :{/
odd ol move "“27“{9 ol (e | pedonce.
WLC( oes ﬁl’? aspw {L}f? oecuy 7 Pe Couse { g J,.sd’v’ﬂ oR
e We“*r@' 'Fu&' w'Lc[ f¢ o ‘Q}AL_ A < Y f-w"@ o

V¢ aowev% Ohnfbj C»(‘u:@f, ordl = wL/' e ‘“A‘C’Lﬁb‘y

Earth and Space Science 93104, 2023 00033



&(Ae We-5 C.,Jaelr -GQ 56 we§ 5Cw b.,Jé i 1L
C(‘:-e-( g5 SHM( .H, .;—('}.,z,r [uw( ab;}ﬁdaafeo( ' He
{«mn A EQ (falerd.

The Cewe Co-ce ;[,.L.. g,() fel'a N(F@"fg ;[pw c(ﬁf éOOIC'M s
don He lepb sl T a0 2% \ea LF 200 fetbim
EQ. bl poonll o vehued o weh [aobe c..c,.,,,,, #,ea,r
Ais&wk sy Sorte b ocenr b awﬂmﬁ&«

Vvyu*}g& Wi’ca“u,ﬁalﬁd&u&m&%
4A» c -(.,MLP CCQ“ Lo He (Cerwvclec ’[Ma evlo, W CC a(w
(f;a[)-&,.(y Lo Do A,zvtC”/*’+ -3[ -ﬂig clows S(/‘-f

56”" ’[-:‘ﬂﬁ cve +toy ﬁ«J-\c.( G(or @i pfaers o Ug-a-éebé
‘ﬂ] bl e e s LPY Lwc been fidi
5(9\» S()ff":y (ocabioss tb meccure o W
:'Z (M( TL) wold Mo o5 A2 yadeprnd #vw(m-x
5 Low ?[\y v el il NS v vl de - fes .@,e
Mo sy ael T el el o allos Uit uidaet
e nobre c?f He 5(,»7 eq. de B gi.—iLe ol
<(>/ ‘me—é in lczpi-b‘ s[o—» CL&’ '(or Mt‘"- Focblenore,
ﬁ;bﬁ:} ynﬂ‘*" gergeors % Sea'(&wv wouu pecn -ﬂmé
\‘g {l s(}fp wee 0 camse  ony 46 Seo. .Y/L,,r L o
oY vaL\OCE (W eLer gresre ol 3 (st odo
C(u-«é.c Tl ,,6{,,...5 uqu-;-&wby <7[ w{ﬁa’r Séou s‘[}as
wolk Je o Jle b hye e own  pefe )
CC\M;\U Wy Aef'd o ondest—d WW i hes L

7

gwa( b&ovev—ce N?’ g (}N{ orta over 'Q“'f

cho—(,vwbt— ratinend ud(lc{\ Ve
nws—? ;»Jweyyw( desecse o Gm{ ‘}(F ony

Earth and Space Science 93104, 2023 00033



9

gt
*l.\c,]zq.g rece S¢ olabée@(, *wcj‘@e‘ﬁ en i‘*‘-’ H A -l—fc
Sea Leav. ;Fﬁr‘r&‘ Tlese cre  expected - sibdiotion dou
9(13%1“9 ‘F pet o 3 oijw(, w@ ccj,foe»ef-(’a el % ¢
I T G A
Shile od s[\(p b, or o Lrearforn plte  bedey -
il v Yk oliadd Balow M o PP ner sl il
veg on -’f New Zo—(wﬂf 51«[. SC"‘ s('d, \(;—;e,(a[: d{,-—c & s (otend
sl povene® wlles bhon o or fom Ll lose Yo
Lc‘y(& ?f W okes w({u.n C‘L)ove- He Sensevs o Ao c[w;e in
frpxwe- Vol qﬁw'}"g s{ow c(!/ Ocearriy "fvw%f .
NZ “udl! it Jhot 9«C£\ everts e I_,(de} M% Lo
m ounbtel  pereit Pleo el or A (eest {;v s \ad o
Pashe  Yddod cootier [ Tenga, ond  fr = 49('77 P e
il el - npail iy sk el sl U5 %
S«_(a (/..,(oa Le Very f;‘ef’d'—( "]é"' 'é‘f""*, ufea.@v ey yndersody
slov o slips  con allows w3 o e e EQ: occw,c&'ﬂp

vs 4o ’Eﬂ—lﬂc 0/7«&.,.-{:1--*; Lt&ﬂ e eft{*J(»y was(erfeé'&
e5  we -Fw—cl 5699’9(3/“! t~ L?d’" et r\?..,(m’ \pbesele,

a,ru( cre “('74\5“% acwvy“‘el y EQ)

]'(9‘-"(// mv A\,][ﬂé,,ffétg) ,{ [,u.fp—l‘;én-—\nj _él.z ;[kdf; w d,‘.w.(?
AR TR W LT U G e WM.-’L% As
5L- s{)y ‘o very ?J‘.,Jm(, A C[wyc s 71‘:-.10-«,(, so e
doteder  rest be Llabl,  cilbntel o Lol dn
C‘L% ¢ whd S veLf ﬂbﬁ[ﬁau' Pl —ﬂzﬂ i’ foe £
be e 4o ousthetn  He gret undercan  HAeler
/ﬂ'—ﬁvw, Esc[ {Ou\ Of V«o-‘zf = I a_-e,...ov [6'(/ enX ﬂ-v

S ﬂLA desce “U[ e Se Cov sudler \ ncveire /mwd,
W[N’L Moy C/v-v‘-f( -He fé—“f&s u ‘)-a'eﬂ Jc,_tp/y'l;v :‘;

[ -
Earth and Space Science 93104, 2023 it o 4 00033



10

QUESTION THREE: JUPITER’S ATMOSPHERIC CELLSU
(e olUig .
Analyse the differences between the Earth’s afifiSplienioseels and the bands on Jupiter. Explain why

these differences occur, and how these relate to the sizev'mationeljfp/eed, and composition of bo
planets. > =t i

In your answer, include a comparison of the depth of the cells between the two_planets, and discuss the
significance of the Giant Red Spot
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