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QUESTION ONE: THE COLOUR OF CLOUDS

Clouds reduce the amount of sunlight reaching the surface of the Earth, but they do allow some

light through.

Explain, in detail, why clouds often appear white.

In your answer, you should consider:

. how light travels through space to reach the Earth

. how colours of the light spectrum differ from each other

. what happens to the light as it travels through the clouds

. why the bases of clouds often look darker.

A diagram may assist Your answer.

www.thoughtco. com/types-of-clouds-recognize-in-the-sky' 4025 5 69
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5r^ $t{ ,4s sLer, or, Eurl|, cousis*s 64 sledrov^lj^elie ,JiJilo^ etu,tllL \j th" orl*
la,jerc o{ il,e sr^ , 5i** eleJnr"ry^"*', r^ol{nhon is ql,,*n o{r^n" {1r^} lou n,l

reyuire ^^rtru {o bc {p^,.s,^!llJ l\ny1\, i}is ,Lle h lrnnsil {tayacuwa c{{r.,
vnh'i i* yoacLa f^rilr, Tt" *U*$ o{ l'1,. .^oiln*o^ a*il*ul bJ fl, S^ dhl o{

f vis,itn ntol i^l-^ r\ t-"Xrnrles , inl,^r,/ ,,d;nlio,^ hnv{t^X l,r* {raV,,onc,:a nn),

) r*binn*io^ o{ | {rry^I o+ {te rn* in*onJiil tt^,rirLor{ {le visv^l 5yactraa

€ro^ ,ed lljhl L"u,::X t# ^ lu* {r?rn7, loliar-,Xr^ ly{ *th , ,^s,liv^{r"yry

^^l Llue-violal l,jl,* u,11^ Lbt, t+T^3, TL, *ou, tqlfr ,{ ulr}rorq^"1i, wr.u€S

i5 ^/so iavwsefiyroporilot^^l lo$"yua"1, so Llre-n,lCel {'1ti ts lh si, l<1 *^rclytt
o{ vislL!" tbh+ ^"A "el lij+{ hs tk ,r:Jd *nq llJh . Inh" rorl 

"noli"ho^ 
Ls *o, 1q1.,

w*ellfhs il^- rJ t1jLl, Si^,e ^ll 16" li#*r^{ (roy,^4n o{ /5ibl" liJh+ ?/^,'}lr,l

&o* {Lz ,!},u knnc dppror,in^Q1 tLe snc lnft^sili< , lks, ,ne peroelrJ h fu hwuaa eXe

SI J" cotn}lae i^b *h,{, tljhl ^n) lb Srn (i{lir"rt!1 ,bs*rJ) aypetvr lhii alu,.
iltt^ *h*e (tl,i {rr^ ll.,c,y+, a^{ws 'ft'& E,*tL{ *4^osrl,*, ^nl s*rikes slou)g,

Nln wirricopbvn{o*twpbh insi/et'1," ol*) tln{ lr*, fir*J ns ^res,al{,{ *t* vapl,b

condenslqy sca#c* {l.c lijh{ ,"ru fi''"(;n1*^r{ uilh {hr,t' fu*,h N,2 s"^#*111,

w&e llu so"\nlg pn,h'cle< (*^+o trvpbb) ,*e sinil^, lofh si.e of ft" *^n"lTlll,
o( ilnt,Xht ltg nc sr^lb;g ({,*^ 400u* a6,bJg &r 6i"e-v;,irt lg|l h ^700^^
0tcro55 {o. "n/ \laD , fli" sc-ll*iy1 :s fril^{*;"^nflJ €o,u,-l -sc^iler!^1 sct vW
t,1lr{ l" t*^r* v{il, nr^fo. lroyb* i* {suore lll<!1 +" 66,1}inue lnrJl,g in a s,*il^, lirola
ns i'l- d;,1 Lrb.", L,f a*" lgi.,fir gerlla.J s;,lewys oukiilel" elouol hu6uffiffi.
,* s.ril. Cluul bnses ,fli^ orp€̂ r l*ko, {A^n {L, oulside,{ nrlrrt ^,{or$
bernuse il,e vyrw ouls,,l, iso{l-a ilh,nir"{el ,lh*+b fl {he Stt ^nul ".{lok tr,1,'+., [ut
isp"ir^^,r1! ,lu, h *.os* .{,lr,e l|At fl-* *{*s tlrz "l,rl *^l*{lj bei41 s*llro/
t',t"*As rrlfu u.^t* rlroel"k ond n lrssa, r,toun{.( [jh+ "xits lL" cbrl .llnq1A

lLt cl*|b^se.

More space for this
answer is available on
the following page.
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QUESTION TWO: CLOUD EFFECTS ON EARTH'S RADIATION

Cloud Effects on Earth's Radiation

https://eoimages.gsfc.nasa.gov/images/imagerecords/54000l54219lClouds-effects jpg

ANASA satellite is used to measure radiant energy from both the Sun and the Earth at the top of the

atmosphere. This has helped scientists to understand the effects clouds have on the temperature of
the Earth.

Use the diagram to help you explain in detail the different effects clouds may have on the movement

of energy to and from the Earth.

In your answer, you should consider:

where clouds may form and the effect the different locations may have on energy transfer to
and from the Earth

the difference between the energy from the Sun and the Earth

whether the clouds may have a warming or cooling effect on the Earth at different times of
day.

a

a

A diagram may assist your answqr; there is space for this on the following page'

Cia, $r^ Moll,,ffii, oli?nr^lprqees,ses sucA ^s a[t- conueohh, Lu+ $.
u^in $ohris lh ^!n ll,^{6r*s ^parlLul+r cloul Lecohi^'t *'Lw*{A wil\ gaseous

wnln v^pour and. r*lauig i^1, t4t v^*n tw1ah 6" ,;rg$l Wrt& i( ,lt ^V0
tr.h"flV n lo.ras" in hnyorrrlv.o Lrlo, flu l*" p"ir{ ,lbz -*,tq v^pour \eqae5

Ealw^4d q 4^ laraoise i^Lr*ilii1(o,,oox*t ,^ln rnp*) J"tl. pein{ubc tlz a.[s

More space for this
answer is available on
the following pages.
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Lo, olouAs b,rLl^ 4 cutuuti$'r* ,louols vsual.l $r'n as o r*uli o1 ^l"ah'on 
(ww' W

$rn v,co{,ig 4,*- E*+lt srn$u ,.,n wulX, eausig b*e 7n'^L ltLe *,,n,n,^ ll-'/t "lW' Ai"

loe,[al w[ kq,a,se w^ry'rrht f'*k '("fi*g"S"e {Len *nn^ ", hrtt^ st-nc aal'"{l'n |"lb
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lwse ^!, ^rornFif"i|* nnnol st*!*"lA i;t nry*ls llb la^,a. prwtvre o{ ln,*nl
L"AL+, Er^1r45 il"ools trlLe prir* wl,we cn^Lo* veP,vr ins:lc ll cna c*donse [nt,,

wa{er. layt"fu ^nrltoerou. n olrr/, Hli ,buls lifs eirrus 6"* "l t^gt '#lt"t"s('lid
,nuLne *nW vapN.r..*'nolons* irh i" "',shk l'ch trc *U" t*p*^{n*s anl ^'e

voual! $;^ n,l *;W
Gt ob,ls S^*u Ji{k"a,* ol,**},n isli',ts olu" b {l*i" ,li{bg ,*po,,i(io^s ,( w^{*

l*p6h *ol irroushls Lo,. cloul3 nr" *fu opa?tt hd*h -**ollxt/, ,isible lirl'+

^d *fl,*',ffiI "{ t [ 6u* ;^L :ifr**,b*,gtgh{, h",@@
/Mttffi/Y ^1 \v*s;L *w[ t,'y*:;ri,* in{'^'il tilht') H'n\ 'L'ls *'e v'o*$

{-na5p,-^,1 +, v{sibi6.4*-(n-*^*l"rxth lgt-{ ^^l *,nna,nll 4,ew1,"ltx o( l1n,rs rnli^{t^
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L"*"r+trll-ha,e d r*ttg etft*-afnis;;{,t W- t }a'ry:;;iis i5 1a,11 -,,QrSh

i"&nra(, ^lb*\;+ t, *{ *I.iry, ^*wpl*r. ll,,:)* i*o{.1 il^rsLr{-r'*ttglt,
l1uf tt"t- ,#;i" lt,\ ,A/d=l, ,ndA +tc E 4,tt b?,h. fiv,,, /*t, Nt*/ry*r, Lb"

,dn boca.use los rnil^#"^ ls rro]".1 b". A+ nbW fu ru|.#."t uifl$ tl|lb
nrdne tlo ".,'l.o(.*lth ^s{( it",er. olar ekl"s, at,,< bnrc. o( lLn n,lailr^"b{k,',Jlhr ,'s'r.(.o"il. l**\ En{A: \
H;Jt^ ,bAa *lll h*e n si1ila,>-^l- ,^,,*-i3 "€"*, slnrs ilnj r.fl.r* +tE w{*l!
o( loy-uwclaglhtnhrJ r^;11,,( $* E*+1,, b^"k hr*ls i{, kr"pv i{ *,nr,},1*n1

b tt * ls {t^e lr^nsuffiiot o( 6as{ ol,,{-*^,rlqlfr iSlr{-6^ fiw t*) 
"t ta ,ra,l4 l,

tuore *n mly ui lL. drAu buhulh*{ ,.**t.1" r" ,Jl"{ul L^rk i^L spa,+ siaa:

WLgh rLi "^! ,r?t"t it. ll- rbq Ntu 'Eh* o{ lo,g-,*" |^rLA i^#^;v,,|
{;ve",1 slou l,e b+l^, hghnftr,h*f lo* lruns*1ts{un *4 {{h^s n l^g*'$(e
i^",|n{'ay "?Q* lh*, lo. ,hrk. ' ,,

rr,1;nl,bn

TteA a*Cj e^:,llut b,t fu sut +1*t ls rouinl ,n E*{A fs p,.il,o1rn.$ eb"f -r*rlrylh
vitiLlc $t^t , whioh utrn "bs*brl W lte E*il-i ^h*lpW */.trth"e is r"-o.ii{el

^slng*-':*r!4+I 
inh-r,l tlJhf ,u,h;oh is ob.,,lbo( nnol r*(lr*rl lr(To^+b t, v;;lble

luht.''. -lqvt t ,v ._._
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QUESTION THREE: OCEAN CIRCULATION

wwwjpl.nasa. gov/images/ea rthl 201 00325 latlantic20 I 00325-full 

The global ocean conveyor belt is a series ofocean currents that transfer heat around the globe,

driven by cold, dense *ut", sinking at the poles. It has a major effect on the Earth's climate'

accounting for a quarter of the Earth's heat transport'

Explain in detail the energy transfer processes involved in the global ocean conveyor belt'

In your answer, You should:

. label the diagram below, showing heat transfers taking place at different latitudes

. explain the reason for the temperature difference between the poles and the Equator

Earth's climate.
K^,li^{ion {ro* srx
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explain, in detail, the energy transfers taking place

exolain the role of these heat trairsfer processes in the
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Excellence Exemplar 2019 
Subject L2 Earth and Space Science Standard 91193 Total score 21 

Q Grade 
score Annotation 

1 E8 
The candidate has provided a complete explanation relating the white 
appearance of clouds to the forward scattering of all wavelengths of 
visible light. 

2 E7 
The candidate discusses how short and long wave radiation interacts 
with cloud formations to either keep the surface of the Earth warm or 
cool. 

3 M6 

The candidate explains the difference in the heating of the ocean at the 
equator and the poles in terms of the radiation and surface area.  
The transfer of heat from ocean to the atmosphere via conduction and to 
the poles from the equator is explained. 

 
 

Confirmation of check Y / N 
This exemplar has been checked for similarities with current online exemplars. Y 

 




