
IESO 2019 KRUea: WUiWWeQ TeVW 

WULWWHQ THVW, PDUW 1 + PDUW 2 (3 KRXUV) 
 
GUadiQg Rf QXeVWiRQV 
Each TXeVWiRQ ZiWh RQO\ RQe cRUUecW aQVZeU ZiOO be VcRUed aV fROORZV: 
- if Whe cRUUecW aQVZeU iV chRVeQ: +1 SRiQW.  
- if Whe iQcRUUecW aQVZeU iV chRVeQ: 0 SRiQW. 
- if VeYeUaO aQVZeUV aUe chRVeQ: 0 SRiQW. 
 
Each TXeVWiRQ ZheUe RQe RU PRUe cRUUecW aQVZeUV SRVVibOe ZiOO be VcRUed aV fROORZV: 
- each cRUUecW aQVZeU: +1 SRiQW. 
- each iQcRUUecW aQVZeU: -0.5 SRiQW. 
- if Whe cRPbiQaWiRQ Rf aQVZeUV iQcOXdeV cRUUecW aQVZeUV aQd iQcRUUecW aQVZeUV, Whe PiQiPXP 
gUade UeceiYed iV 0. 
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IESO 2019 KRUea: WUiWWeQ TeVW 

PDUW 1 TKHPH: WDWHU 
WaWeU iV diVWUibXWed RYeU Whe eQWiUe VXUface aQd iQWeUiRU Rf Whe EaUWh, QRW MXVW iQ VeaV, OaNeV aQd 
Whe aWPRVSheUe, bXW aOVR iQ URcNV aQd VRiOV. WaWeU ciUcXOaWeV WhURXgh Whe EaUWh V\VWeP aQd caXVeV 
VeYeUaO SheQRPeQa. 
ThURXgh iWV SUeVeQce, Oife aURVe aQd PaQ\ fRUPV Rf Oife eYROYed aQd eQdXUed. The EaUWh haV 
becRPe a d\QaPic habiWabOe VSace. 
IQ addiWiRQ, ZaWeU iV SUeVeQW iQ diffeUeQW fRUPV iQ Whe ceOeVWiaO bRdieV Rf Whe SROaU S\VWeP. IW 
e[iVWV, aV RQ EaUWh, eVSeciaOO\ iQ VROid fRUP: ice. 

 
IQ WhiV WeVW, Ze ZiOO aVVeVV \RXU NQRZOedge aQd iQfeUeQce VNiOOV abRXW Whe SUeVeQce Rf ZaWeU RQ 
EaUWh aQd Whe SROaU S\VWeP aQd Whe iQWeUacWiRQV ZiWhiQ Whe geRVSheUe, aWPRVSheUe, h\dURVSheUe 
aQd Whe biRVSheUe. 
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IESO 2019 KRUea: WUiWWeQ TeVW 

IQWURGXFWLRQ WR TXHVWLRQ Q1 
FigXUe A deSicWV YaUiRXV deSRViWiRQaO eQYiURQPeQWV, UaQgiQg fURP cRQWiQeQWaO WR PaUiQe 
eQYiURQPeQWV. The V\PbROV fURP (a) WR (h) UeSUeVeQW diffeUeQW eQYiURQPeQWV: 
(a) aOOXYiaO, 
(b) aeROiaQ, 
(c) beach, 
(d) fOXYiaO, 
(e) deOWa, 
(f) VXbPaUiQe caQ\RQ,  
(g) ab\VVaO SOaiQ, 
(h) gOaciaO eQYiURQPeQW.  
 
FigXUe B VhRZV Whe WRSRgUaSh\ aQd VediPeQWV Rf Whe deSRViWiRQaO eQYiURQPeQWV (a) WhURXgh (h) 
iQ FigXUe A. 
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IESO 2019 KRUea: WUiWWeQ TeVW 

Q1) ​ WaWeU aQd ZiQd aUe Whe PaiQ ageQWV UeVSRQVibOe fRU VediPeQW WUaQVSRUW. ChRRVe ALL Rf Whe 
cRUUecW VWaWePeQWV iQ Whe cRQWe[W Rf ZaWeU aQd ZiQd VediPeQW WUaQVSRUW. 

a) The RYeUaOO Vi]e Rf aOOXYiaO VediPeQWV (a) iV geQeUaOO\ OaUgeU WhaQ WhaW Rf VXbPaUiQe faQ 
VediPeQWV (f) 

b) Beach VediPeQW (c) cRQWaiQ a high SURSRUWiRQ Rf aQgXOaU URcN fUagPeQWV 
c) IQ fOXYiaO eQYiURQPeQWV (d), fiQeU SaUWicOeV aUe WUaQVSRUWed iQ VXVSeQViRQ ZhiOe OaUgeU 

SaUWicOeV aUe WUaQVSRUWed iQ cRQWacW ZiWh Whe bRWWRP Rf Whe VWUeaP bed 
d) WheQ VediPeQWV aUe WUaQVSRUWed iQ UiYeUV, WheiU gUaiQ Vi]e gUadXaOO\ iQcUeaVeV aQd Whe\ 

becRPe OeVV aQd OeVV URXQded 
e) The cRaUVeVW VediPeQWV beWZeeQ (a) aQd (h), VeWWOe iQ Whe deOWa (e) 

 
IQWURGXFWLRQ WR TXHVWLRQV Q2-Q3 
The Vea cOiffV aORQg Whe SWUaiW Rf DRYeU beWZeeQ FUaQce aQd GUeaW BUiWaiQ aUe Pade XS Rf 
hRUi]RQWaO bedV Rf ZhiWe URcN (FigXUe A). 
A VaPSOe (FigXUe B) WaNeQ fURP WheVe cOiffV effeUYeVceV RQ cRQWacW ZiWh a dURS Rf diOXWe 
h\dURchORUic acid. AQ eOecWURQ PicURVcRSe iPage (FigXUe C) Rf Whe VaPSOe iQ FigXUe B VhRZV 
WhaW Whe URcN iV Pade XS Rf YeU\ fiQe SaUWicOeV aQd fUagPeQWV Rf cRccROiWhRShRUeV, a ViQgOe-ceOOed 
VSecieV Rf caOcaUeRXV Sh\WRSOaQNWRQ (Whe VcaOe iV 1cP fRU FigXUe B aQd 5ȝP fRU FigXUe C.) 
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IESO 2019 KRUea: WUiWWeQ TeVW 

The VediPeQWV WhaW PaNe XS Whe URcN iQ FigXUe B (abRYe) aUe beiQg deSRViWed iQ Whe bOXe aUea iQ 
FigXUe D. SXch VediPeQWV aUe aOVR fRXQd aURXQd Whe HaZaiiaQ IVOaQdV. FigXUe E VhRZV Whe RceaQ 
fORRU WRSRgUaSh\ aQd ZaWeU deSWh aORQg Whe X-Y VegPeQW Rf FigXUe D. TheVe VediPeQWV aUe QRW 
fRXQd RQ aQ RceaQ fORRU ORcaWed aW a ZaWeU deSWh > 3500P. The SUiPaU\ UeaVRQ fRU WhiV 
RbVeUYaWiRQ iV Whe baOaQce beWZeeQ iQSXW aQd diVVROXWiRQ Rf caUbRQaWe VediPeQWV, Zhich UefeUV WR 
caUbRQaWe cRPSeQVaWiRQ deSWh (CCD). 
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IESO 2019 KRUea: WUiWWeQ TeVW 

Q2) ​ SeOecW ALL Rf Whe cRUUecW VWaWePeQWV abRXW Whe VediPeQW aQd deSRViWiRQaO eQYiURQPeQW 
iQYROYed iQ Whe fRUPaWiRQ Rf Whe ZhiWe URcN iQ FigXUe B. 

a) ThiV URcN caQ be cOaVVified aV chePicaO VediPeQW / VediPeQWaU\ URcN 
b) ThiV URcN iV PaiQO\ cRPSRVed Rf caOciXP caUbRQaWe, a PiQeUaO caOOed caOciWe 
c) CaOciWe RUigiQaWeV fURP caOciXP caUbRQaWe VecUeWed b\ OiYiQg SOaQNWRQic RUgaQiVPV QeaU 

Whe RceaQ VXUface 
d) SiPiOaU URcNV aUe fRUPed WRda\ iQ WURSicaO PaUiQe eQYiURQPeQWV b\ aggUegaWiRQ Rf 

caOciXP caUbRQaWe VNeOeWRQV, OeadiQg WR Whe fRUPaWiRQ Rf cRUaO UeefV 
e) ThiV URcN iV a UeVidXe Rf ViOica VecUeWed b\ SOaQNWRQic RUgaQiVPV accXPXOaWed RQ Whe 

RceaQ fORRU 
f) ThiV URcN UeSUeVeQWV diUecW iQWeUacWiRQV beWZeeQ Whe geRVSheUe aQd Whe biRVSheUe 
g) ThiV URcN UeSUeVeQWV RQO\ Whe iQfOXeQce Rf Whe biRVSheUe RQ Whe geRVSheUe 

 
Q3) ​SeOecW ALL Rf Whe cRUUecW VWaWePeQWV abRXW Whe VediPeQWV (a), (b) aQd (c) aURXQd Whe 
HaZaiiaQ IVOaQdV iQ FigXUe E. 

a) The VROXbiOiW\ Rf Whe PiQeUaO caOciXP caUbRQaWe WeQdV WR decUeaVe ZheQ Whe ZaWeU deSWh 
iQcUeaVeV fURP (c) WR (a) 

b) High ZaWeU SUeVVXUe iQcUeaVeV Whe VROXbiOiW\ Rf Whe PiQeUaO caOciXP caUbRQaWe iQ (a) 
c) The VediPeQWV iQ (b) aUe PaiQO\ cRPSRVed Rf UeVidXeV Rf caOcaUeRXV RUgaQiVPV 
d) The VediPeQWV iQ (a) aUe PaiQO\ cRPSRVed Rf fRUaPiQifeUa VheOOV aQd fUagPeQWV Rf RWheU 

caOcaUeRXV RUgaQiVPV 
e) The VediPeQWV iQ (b) aQd (c) cRQWaiQ bRWh ViOiceRXV aQd caOcaUeRXV VediPeQWV 

 
IQWURGXFWLRQ WR TXHVWLRQV Q4-Q6 
P aQd Q aUe PagPaV Rf diffeUeQW cRPSRViWiRQV. The figXUeV beORZ iOOXVWUaWe Whe UeOaWiRQVhiS 
beWZeeQ YiVcRViW\ aQd WePSeUaWXUe Rf PagPa iQ dU\ cRQdiWiRQV (FigXUe A), aQd Whe UeOaWiRQVhiS 
beWZeeQ YiVcRViW\ aQd ZaWeU cRQWeQW iQ ZeW cRQdiWiRQV (FigXUe B). 
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IESO 2019 KRUea: WUiWWeQ TeVW 

Q4) ​SeOecW ALL Whe cRUUecW VWaWePeQWV abRXW P aQd Q PagPaV iQ FigXUeV A aQd B. 
a) MagPa P fRUPV aW a higheU WePSeUaWXUe WhaQ PagPa Q 
b) MagPa P fRUPV aW a ORZeU WePSeUaWXUe WhaQ PagPa Q 
c) MagPa Q haV a higheU ZaWeU cRQWeQW WhaQ PagPa P 
d) The YiVcRViW\ Rf PagPa P decUeaVeV ZheQ Whe ZaWeU cRQWeQW iQcUeaVeV 
e) MagPa P haV a ORZeU ViOica cRQWeQW WhaQ PagPa Q 
f) MagPa P haV a higheU ViOica cRQWeQW WhaQ PagPa Q 

 
TZR W\SeV Rf YROcaQReV aUe UeSUeVeQWed RQ Whe VaWeOOiWe iPageV beORZ (ZiWh Whe WRSRgUaShic 
SURfiOe iQ VecWiRQ): Whe YROcaQic iVOaQd JeMX iV ORcaWed VRXWh Rf Whe KRUeaQ SeQiQVXOa (FigXUe C) 
aQd Whe PiQaWXbR YROcaQR iV ORcaWed QRUWh Rf Whe LX]RQ IVOaQd iQ Whe PhiOiSSiQeV (FigXUe D). 
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IESO 2019 KRUea: WUiWWeQ TeVW 

Q5) ​SeOecW ALL Rf Whe cRUUecW VWaWePeQWV abRXW Whe YROcaQReV iQ FigXUeV C aQd D. 
a) The YROcaQR iQ FigXUe C iV fRUPed fURP PagPa P iQ FigXUeV A aQd B 
b) The YROcaQR iQ FigXUe D iV fRUPed fURP PagPa P iQ FigXUeV A aQd B 
c) The YROcaQR iQ FigXUe C iV fRUPed fURP PagPa Q Rf FigXUeV A aQd B 
d) The YROcaQR iQ FigXUe D iV fRUPed fURP PagPa Q Rf FigXUeV A aQd B 
e) The YROcaQR iQ FigXUe C iV PaiQO\ cRPSRVed Rf Uh\ROiWe 
f) The YROcaQR iQ FigXUe C iV PaiQO\ cRPSRVed Rf baVaOW 
g) The diffeUeQce iQ VORSe beWZeeQ Whe WZR YROcaQReV iV Whe UeVXOW Rf Whe YaUiaWiRQ iQ Whe 

cRPSRViWiRQ Rf Whe PagPa 
 
FigXUe E iV a VaWeOOiWe iPage Rf IceOaQd ZiWh Whe Mid-AWOaQWic Ridge aQd aVVRciaWed YROcaQic 
acWiYiW\. FigXUe F VhRZV eQOaUgePeQWV Rf UegiRQV X aQd Y iQ FigXUe E. The KUafOa YROcaQR 
(UegiRQ X), ORcaWed iQ QRUWheUQ IceOaQd, eUXSWed aORQg fiVVXUeV becaXVe PagPa haV a ORZ 
YiVcRViW\. OQ Whe RWheU haQd, iQ Whe VRXWheUQ SaUW, Whe E\MafMaOOaM|NXOO YROcaQR (UegiRQ Y) iV aQ 
e[SORViYe YROcaQR WhaW UeOeaVeV a OaUge aPRXQW Rf YROcaQic aVh. 

 
Q6) ​SeOecW ALL Rf Whe cRUUecW VWaWePeQWV abRXW Whe WZR YROcaQic UegiRQV Rf IceOaQd. 

a) The YROcaQReV Rf UegiRQV X aQd Y aUe fRUPed fURP PagPa P VhRZQ iQ figXUeV A aQd B 
b) The YROcaQReV Rf UegiRQV X aQd Y cRQVWiWXWe a diYeUgeQW SOaWe bRXQdaU\ 
c) RegiRQ X fRUPV a high aOWiWXde WeUUaiQ dXe WR Whe high YiVcRViW\ Rf Whe OaYa 
d) The YROcaQReV Rf Whe X aQd Y UegiRQV PaiQO\ ePiWWed baVaOW fRUPed fURP PagPa Q 

VhRZQ iQ FigXUeV A aQd B 
e) The e[SORViYe YROcaQic acWiYiW\ Rf UegiRQ Y iV dXe WR aQ iQfORZ Rf ZaWeU fURP RXWVide 
f) RegiRQV X aQd Y aUe QRW VXiWabOe fRU Whe iQVWaOOaWiRQ Rf geRWheUPaO SRZeU SOaQWV 
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IESO 2019 KRUea: WUiWWeQ TeVW 

IQWURGXFWLRQ WR TXHVWLRQV Q7-Q8 
FigXUe 1 iV a PaS Rf Whe WRWaO ZaWeU YaSRU cROXPQ (PRQWhO\ aYeUage). The WRWaO cROXPQ PeaQV 
TXaQWiW\ iQWegUaWed YeUWicaOO\, iQ [g/cP ​2​]. 

 
FigXUe 2 iOOXVWUaWeV aQ e[SeUiPeQWaO SURWRcRO fRU PeaVXUiQg Whe VaWXUaWed YaSRU SUeVVXUe Rf SXUe 
ZaWeU aW a VSecific WePSeUaWXUe (T) aQd SUeVVXUe (P), ZheUe h iV Whe heighW Rf Whe PeUcXU\ cROXPQ 
(Hg). 

 
Q7) ​ SeOecW ALL cRUUecW VWaWePeQWV abRXW FigXUe 2. 

a) The heighW Rf PeUcXU\ iQ Whe VWicNeU WXbe (3) UiVeV ZheQ T1 iQcUeaVeV 
b) The heighW Rf PeUcXU\ iQ Whe VWicNeU WXbe (3) UiVeV ZheQ P1 iQcUeaVeV 
c) The heighW Rf PeUcXU\ iQ Whe VWicNeU WXbe (3) UiVeV ZheQ T1 decUeaVeV 
d) The heighW Rf PeUcXU\ iQ Whe VWicNeU WXbe (3) UiVeV ZheQ P2 decUeaVeV 
e) The heighW Rf PeUcXU\ iQ Whe VWicNeU WXbe (3) UiVeV ZheQ P2 iQcUeaVeV 
f) The heighW Rf PeUcXU\ iQ Whe VWicNeU WXbe (3) UiVeV ZheQ T2 aQd P2 ViPXOWaQeRXVO\ 

iQcUeaVe 
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IESO 2019 KRUea: WUiWWeQ TeVW 

Q8) ​ BaVed RQ Whe e[SeUiPeQW iQ FigXUe 2, VeOecW ALL deVcUiSWiRQV e[SOaiQiQg Whe diVWUibXWiRQ Rf 
Whe ZaWeU YaSRU cROXPQ iQ Whe EaUWh'V aWPRVSheUe iQ FigXUe 1. 

a) A higheU WePSeUaWXUe aW ORZeU OaWiWXde iPSOieV a gUeaWeU aPRXQW Rf ZaWeU YaSRU iQ Whe 
aWPRVSheUe 

b) AWPRVSheUic SUeVVXUe RYeU Whe ZeVWeUQ WURSicaO Pacific OceaQ iV gUeaWeU WhaQ WhaW Rf Whe 
eaVWeUQ WURSicaO Pacific OceaQ 

c) The aWPRVSheUic WePSeUaWXUe Rf Whe ZeVWeUQ WURSicaO Pacific OceaQ iV gUeaWeU WhaQ WhaW Rf 
Whe eaVWeUQ WURSicaO Pacific OceaQ 

d) The cROXPQ Rf ZaWeU YaSRU RYeU Whe eTXaWRUiaO RceaQ iV gUeaWeU WhaQ WhaW Rf Whe 
VXbWURSicaO RceaQ 

e) The aiU RYeU Whe RceaQV RQ Whe eaVWeUQ cRaVWV Rf Whe cRQWiQeQWV aW Pid-OaWiWXdeV cRQWaiQV 
PRUe ZaWeU YaSRU WhaQ WhaW SUeVeQW RYeU Whe RceaQV Rf Whe ZeVWeUQ cRaVWV becaXVe Rf Whe 
PRUe fUeTXeQW SUeVeQce Rf ORZ SUeVVXUe ]RQeV 

 
IQWURGXFWLRQ WR TXHVWLRQ Q9 
SWURQg ZiQdV bORZiQg RYeU aQ RSeQ aUea Rf ZaWeU, VXch aV a OaNe, caQ geQeUaWe ZaYeV WhaW 
RVciOOaWe bacN aQd fRUWh (FigXUe 1). FigXUeV 2 aQd 3 VhRZ Whe ZiQd VSeed aQd diUecWiRQ aV ZaUP, 
hXPid aiU fORZV RYeU a OaUge OaNe iQ Whe NRUWheUQ HePiVSheUe. 
IQ SRViWiRQ A, Whe ZiQd bORZV aW 5 P / V fURP Whe ENE; 
IQ SRViWiRQ B, Whe ZiQd bORZV aW 7.5 P / V; 
IQ SRViWiRQ D, Whe ZiQd bORZV agaiQ aW 5 P / V fURP Whe ENE. 
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IESO 2019 KRUea: WUiWWeQ TeVW 

Q9) ​ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV abRXW ORcaO ZiQdV WhaW cURVV a OaUge bRd\ Rf ZaWeU, aV 
iQ Whe figXUe abRYe. 

a) The SRVVibOe ZiQd SaWh iV (a) 
b) The SRVVibOe ZiQd SaWh iV (b) 
c) The SRVVibOe ZiQd SaWh iV (c) 
d) The ZiQd bORZV faVWeU iQ SRViWiRQ B becaXVe Whe fUicWiRQ ZiWh Whe VXUface iV ORZeU 
e) IQcUeaViQg Whe ZiQd VSeed RQ Whe OaNe decUeaVeV Whe CRUiROiV fRUce 
f) The diffeUeQce beWZeeQ Whe aiU WePSeUaWXUe aQd Whe deZ SRiQW iQ SRViWiRQ C iV gUeaWeU WhaQ 

WhaW iQ SRViWiRQ D 
g) WaYeV caQ caXVe gUeaW fORRdiQg RQ Whe ZiQdZaUd OaNe cRaVW 

 
IQWURGXFWLRQ WR TXHVWLRQ Q10 
A W\ShRRQ (WURSicaO VWRUP) iV a PeWeRURORgicaO SheQRPeQRQ caXVed b\ Whe iQWeUacWiRQ beWZeeQ 
Whe aWPRVSheUe aQd Whe h\dURVSheUe. FigXUe A iV a VaWeOOiWe iPage VhRZiQg Whe aSSeaUaQce Rf a 
W\ShRRQ. FigXUe B VhRZV Whe aWPRVSheUic SUeVVXUe, ZiQd VSeed aQd diUecWiRQ aW SRiQW P (FigXUe 
A) dXUiQg Whe SaVVage Rf Whe W\ShRRQ. 

 
Q10) ​ ChRRVe ALL Whe cRUUecW VWaWePeQWV ZiWh UegaUd WR Whe abRYe figXUeV. 

a) ThiV W\ShRRQ RccXUUed iQ Whe VRXWheUQ hePiVSheUe 
b) '[' iV aWPRVSheUic SUeVVXUe aQd '\' iV ZiQd VSeed 
c) PRiQW P iV ORcaWed WR Whe UighW Rf Whe W\ShRRQ'V SaWh 
d) The ceQWeU Rf Whe W\ShRRQ SaVVed QeaU SRiQW P aURXQd 2:00 S.P. RQ JXO\ 11 
e) AfWeU Whe ceQWeU Rf Whe W\ShRRQ SaVVed, Whe ZiQd diUecWiRQ aW SRiQW P chaQged fURP 

VRXWh-eaVW WR QRUWh-eaVW 
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IESO 2019 KRUea: WUiWWeQ TeVW 

IQWURGXFWLRQ WR TXHVWLRQ Q11 
AV VhRZQ iQ FigXUe A, Whe OaWiWXdiQaO diVWUibXWiRQ Rf Whe aYeUage aQQXaO aPRXQW Rf ZaWeU iQ Whe 
aWPRVSheUe iV QRW baOaQced. The aWPRVSheUe ORVeV ZaWeU becaXVe SUeciSiWaWiRQ iV gUeaWeU WhaQ 
eYaSRUaWiRQ aW Whe OeYeO Rf Whe WURSicV aQd aW Whe OeYeO Rf Pid aQd high OaWiWXdeV ZhiOe Whe 
aWPRVSheUe gaiQV ZaWeU iQ Whe VXbWURSicV becaXVe Whe eYaSRUaWiRQ iV gUeaWeU WhaQ SUeciSiWaWiRQ. 
The Ued YecWRUV iQdicaWe Whe VRXWheUQ diUecWiRQV Rf each ZiQd (SROaU eaVW ZiQd, ZeVW ZiQd aQd 
WUade ZiQdV). ThiV OaWiWXdiQaO diffeUeQce iQ Whe ZaWeU baOaQce deWeUPiQeV Whe gORbaO cOiPaWic 
diVWUibXWiRQ. FigXUe B (Qe[W Sage) VhRZV Whe beVW-NQRZQ cOiPaWe cOaVVificaWiRQ VchePe, Zhich iV 
PaiQO\ baVed RQ SUeciSiWaWiRQ aQd WePSeUaWXUe. 
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IESO 2019 KRUea: WUiWWeQ TeVW 

Q11) ​BaVed RQ FigXUeV A aQd B, chRRVe ALL Rf Whe cRUUecW VWaWePeQWV abRXW ZaWeU iQ Whe 
aWPRVSheUe aQd iWV iPSacW RQ Whe UegiRQaO cOiPaWe. 

a) NeaU 30�N aQd 30�S, Whe facW WhaW eYaSRUaWiRQ iV PRUe iQWeQVe WhaQ SUeciSiWaWiRQ 
cRQWUibXWeV WR Whe fRUPaWiRQ Rf OaUge ]RQeV BWh (hRW dU\ aQd aUid deVeUW) 

b) The ZaWeU deficiW iQ Whe aWPRVSheUe abRYe Whe dROdUXPV dXe WR PRUe SUeciSiWaWiRQ WhaQ 
eYaSRUaWiRQ iV VXSSOePeQWed b\ Whe hRUi]RQWaO cRQYeUgeQce Rf Whe ZaWeU dXe WR Whe WUade 
ZiQdV Rf Whe WZR hePiVSheUeV 

c) The aWPRVSheUe ORVeV a ORW Rf ZaWeU dXe WR PRUe SUeciSiWaWiRQ WhaQ eYaSRUaWiRQ aW Whe 
dROdUXPV, UeVXOWiQg iQ a dU\ aWPRVSheUe aQd a SUedRPiQaQWO\ BWh cOiPaWe (hRW dU\ aQd 
aUid deVeUW) 

d) The aWPRVSheUe gaiQV PRUe ZaWeU dXe WR gUeaWeU eYaSRUaWiRQ WhaQ SUeciSiWaWiRQ QeaU 30�N 
aQd 30�S, UeVXOWiQg iQ a hXPid aWPRVSheUe aQd a SUedRPiQaQWO\ Cfa cOiPaWe (PiOd 
WePSeUaWe, fXOO\ hXPid aQd hRW iQ VXPPeU) 

e) AV Whe SeaN UaiQfaOO iQ Whe WURSicV dReV QRW YaU\ WhURXghRXW Whe \eaU, Whe Af cOiPaWe 
(WURSicaO, fXOO\ hXPid) caQ be VeeQ QeaU Whe eTXaWRU 

 
IQWURGXFWLRQ WR TXHVWLRQV Q12-Q13 
The ThZaiWeV GOacieU iQ WeVW AQWaUcWica cRYeUV aQ aUea Rf ​​182,000 VTXaUe NiORPeWeUV. SaWeOOiWe 
PeaVXUePeQWV VhRZ WhaW iWV UaWe Rf ice ORVV haV dRXbOed ViQce Whe 1990V. ThiV gOacieU haV Whe 
SRWeQWiaO WR UaiVe Vea OeYeOV b\ VeYeUaO ceQWiPeWeUV iQ Whe QeaU fXWXUe. 
GOacieUV haYe bedV MXVW OiNe UiYeUV, aQd PRVW gOacieU bedV deVceQd iQ Whe VaPe diUecWiRQ, aV UiYeU 
bedV dR. 
The bed Rf Whe ThZaiWeV GOacieU dReV Whe RSSRViWe: iW SURgUeVVeV iQ Whe RSSRViWe diUecWiRQ Rf 
fORZ. The bedURcN beORZ Whe gOacieU'V fURQW WRZaUd Whe RceaQ iV OaUgeU WhaQ Whe bedURcN fXUWheU 
iQOaQd, Zhich haV beeQ SXVhed dRZQ RYeU PiOOeQQia b\ iWV WhicN ice. 
ThZaiWeV haV ORVW VR PXch ice WhaW Whe Vide cORVeU WR Whe RceaQ QRZ fORaWV ZheUe iW ZaV aWWached 
WR Whe bedURcN. ThiV RSeQed a SaVVage XQdeU Whe gOacieU ZheUe RceaQ ZaWeU caQ VeeS. Each \eaU 
Whe VWUaQdiQg OiQe (ZheUe URcN, ice aQd VeaZaWeU PeeW) ViQNV fXUWheU. The ice cOiffV aUe XQVWabOe aW 
heighWV abRYe 200 P. The\ cROOaSVe. 
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FLJXUH 1 ​. Ice VSeed (PeWeUV SeU \eaU) Rf Whe ThZaiWeV GOacieU (aSSUR[iPaWe ORcaWiRQ deOiPiWed b\ 
a dRWWed OiQe) aQd QeighbRUiQg gOacieUV iQ WeVW AQWaUcWica; Whe iQVeW PaS iQdicaWeV Whe SRViWiRQ. 
The WePSeUaWXUe Rf Whe RceaQ fORRU aSSeaUV iQ VhadeV Rf Ued (degUeeV CeOViXV). The RceaQic aUeaV 
VhRZQ iQ gUa\ aUe WRR VhaOORZ WR affecW Whe ice bRWWRP. CUediW: NASA / JPL-CaOWech 
 
Q12) ​ Which Rf Whe fROORZiQg cRXOd acceOeUaWe bRWh Whe PeOW aQd fORZ Rf Whe ThZaiWeV GOacieU? 
ChRRVe ALL Rf Whe cRUUecW aQVZeUV. 

a) AQ iQcUeaVe iQ Whe WePSeUaWXUe Rf Whe RceaQ aW Whe OeYeO Rf Whe RceaQic face Rf Whe gOacieU 
b) A decUeaVe iQ Whe WePSeUaWXUe Rf Whe RceaQ beORZ Whe gOacieU ZheUe iW fORaWV 
c) The PaUVh\ caQaOV aQd ZaWeUZa\V XQdeU Whe gOacieU 
d) A decUeaVe iQ Whe VaOiQiW\ Rf RceaQ ZaWeU iQ cRQWacW ZiWh ice 
e) AQ iQcUeaVe iQ Vea OeYeO 
f) AQ iQcUeaVe iQ Whe aObedR Rf Whe gOaciaO VXUface 

 
The gUaShic RQ Whe fROORZiQg Sage iV WaNeQ fURP SNeSWicaO ScieQce; iW VhRZV IVabeOOa VeOicRgQa'V 
eVWiPaWeV Rf Whe PaVV Rf Whe GUeeQOaQd ice VheeW. BOXe cURVVeV UeSUeVeQW XQfiOWeUed daWa. 
The fiOWeUed daWa, WR eOiPiQaWe VeaVRQaO YaUiaWiRQV, iV UeSUeVeQWed b\ Ued cURVVeV. The beVW fiW b\ a 
VTXaUe fXQcWiRQ iV iQdicaWed iQ gUeeQ. The daWa cRPeV fURP Whe GRACE e[SeUiPeQW (GUaYiW\ 
RecRYeU\ aQd COiPaWe E[SeUiPeQW). 
ThiV UePaUNabOe SURMecW XVeV a SaiU Rf VaWeOOiWeV WR accXUaWeO\ PeaVXUe VPaOO YaUiaWiRQV fURP RQe 
ORcaWiRQ WR aQRWheU iQ Whe EaUWh'V gUaYiWaWiRQaO fieOd. WheQ Whe ice caSV PeOW, GRACE caQ deWecW 
iW. 
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The Y a[iV (ice PaVV) iQdicaWeV Whe deYiaWiRQ fURP Whe cOiPaWRORgicaO PeaQ RYeU Whe SeUiRd 
iQdicaWed iQ X. 
 
Q13) ​ BaVed RQ Whe WZR gUaShV abRYe, chRRVe ALL Rf Whe cRUUecW VWaWePeQWV. 

a) GUeeQOaQd iV ORViQg ice PaVV faVWeU WhaQ AQWaUcWica 
b) The diffeUeQce beWZeeQ ice PaVV ORVV iQ GUeeQOaQd aQd AQWaUcWica caQ be aWWUibXWed, iQ 

SaUW, WR Whe diffeUeQce iQ OaWiWXde.  
c) The diffeUeQce beWZeeQ ice PaVV ORVV iQ GUeeQOaQd aQd AQWaUcWica caQ be aWWUibXWed, iQ 

SaUW, WR a diffeUeQce iQ Whe Vi]e Rf Whe ice caSV.  
d) The diffeUeQce beWZeeQ ice PaVV ORVV iQ GUeeQOaQd aQd AQWaUcWica caQ be aWWUibXWed, iQ 

SaUW, WR Whe facW WhaW GUeeQOaQd iV e[SRVed WR ZaUPeU aiU aQd RceaQ cXUUeQWV.  
e) The diffeUeQce beWZeeQ ice PaVV ORVV iQ GUeeQOaQd aQd AQWaUcWica caQ be aWWUibXWed, iQ 

SaUW, WR Whe facW WhaW GUeeQOaQd iV e[SRVed WR PRUe VRRW, dXVW, aQd bOacN caUbRQ fURP Whe 
PRUe iQdXVWUiaOi]ed NRUWheUQ HePiVSheUe 

f) The diffeUeQce beWZeeQ ice PaVV ORVV iQ GUeeQOaQd aQd AQWaUcWica caQ be aWWUibXWed, iQ 
SaUW, WR Whe facW WhaW Whe SRXWheUQ HePiVSheUe haV a PXch OaUgeU aUea cRYeUed b\ deVeUWV 
Zhich cRQWUibXWeV WR Whe fRUPaWiRQ Rf PRUe deVeUW deUiYed dXVW iQ Whe SRXWheUQ 
HePiVSheUe 

g) BRWh gUaShV VhRZ aQ aQQXaO c\cOe Rf ice PaVV accXPXOaWiRQ dXUiQg cROd PRQWhV aQd ORVV 
Rf ice PaVV dXUiQg hRW PRQWhV 

h) GUeeQOaQd haV a OaUgeU aQQXaO YaUiaWiRQ iQ ice ORVV WhaQ AQWaUcWica 
 
 
 
 
 
 
 

 
15 



IESO 2019 KRUea: WUiWWeQ TeVW 

IQWURGXFWLRQ WR TXHVWLRQV Q14-Q15 
SeiVPRORg\ caQ be XVed WR XQdeUVWaQd Whe iQWeUQaO VWUXcWXUe Rf Whe EaUWh aV ZeOO aV RWheU SOaQeWV 
RU VaWeOOiWeV, SaUWicXOaUO\ WR fiQd RXW if WheUe aUe VeaV RQ Whe VaWeOOiWeV Rf OaUge gaV SOaQeWV OiNe 
EXURSa aQd EQceOadXV, Rf Zhich ice iV Whe PaiQ cRPSRQeQW (Fig. A). FigXUe B UeSUeVeQWV Whe 
SUedicWiYe PRdeO Rf SURSagaWiRQ Rf Whe YeORciWieV Rf P aQd S ZaYeV aV a fXQcWiRQ Rf Whe deSWh 
fURP Whe VXUface Rf Whe EaUWh (a), Whe VaWeOOiWe Rf JXSiWeU EXURSe (b) aQd Whe VaWeOOiWe EQceOadXV Rf 
SaWXUQ (c). The deSWh iQWeUYaO Rf Whe Y a[iV cRUUeVSRQdV WR Whe UadiXV Rf each Rf Whe ceOeVWiaO 
bRdieV. 

 
FLJXUH A ​. A VaWeOOiWe Rf JXSiWeU, EXURSa (OefW) aQd a VaWeOOiWe Rf SaWXUQ, EQceOadXV (UighW). (QRW WR 
VcaOe) 
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Q14) ​SeOecW ALL cRUUecW iQWeUSUeWaWiRQV UeOaWiQg WR FigXUe B. 
a) IQ gUaSh (a), X UeSUeVeQWV Whe deSWh-YeORciW\ cXUYe Rf Whe P ZaYe aQd Y WhaW Rf Whe S 

ZaYe 
b) IQ gUaSh (a), Whe deQViW\ iQcUeaVeV fURP 1000 NP WR 2900 NP deSWh  
c) IQ gUaSh (a), Whe dRXbOe aUURZ UefeUV WR a fOXid ]RQe 
d) IQ Whe UaQge Rf 200 WR 1100 NP fURP Whe VXUface Rf EXURSe [gUaSh (b)], deQViW\ iV 

e[SecWed WR decUeaVe ZiWh deSWh 
e) The iQWeUiRU Rf EQceOadXV [gUaShic (c)] iV cOeaUO\ diYided iQWR fRXU diVWiQcW aUeaV iQ 

agUeePeQW ZiWh Whe VeiVPic YeORciW\ diVcRQWiQXiWieV 
 
Q15) ​ EXURSa aQd EQceOadXV aUe faU fURP Whe SXQ. TheiU VXUface WePSeUaWXUe iV WheUefRUe YeU\ 
ORZ, UeVXOWiQg iQ a Oa\eU Rf ice. TheUe Pa\ be ZaWeU RU Vea ice beORZ WhiV Oa\eU Rf ice. SeOecW ALL 
Rf Whe cRUUecW VWaWePeQWV. 

a) The ice VheeW iV WhicNeU RQ Whe VXUface Rf EXURSe WhaQ RQ Whe VXUface Rf EQceOadXV 
b) The ice VheeW iV WhiQQeU RQ Whe VXUface Rf EXURSe WhaQ RQ Whe VXUface Rf EQceOadXV 
c) The WhicNQeVV Rf Whe Vea RQ EXURSa iV gUeaWeU WhaQ WhaW Rf EQceOadXV 
d) The WhicNQeVV Rf Whe Vea RQ EXURSa iV OeVV WhaQ WhaW Rf EQceOadXV 
e) The YROXPe Rf Whe Vea RQ EXURSa iV gUeaWeU WhaQ WhaW Rf EQceOadXV 
f) The YROXPe Rf Whe Vea RQ EXURSa iV OeVV WhaQ WhaW Rf EQceOadXV 
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PDUW 2 TKHPH: ALU  
AiU iV Pade XS Rf PaQ\ gaVeV aQd fiQe SaUWicOeV iQ VXVSeQViRQ, Zhich PaNeV iW aQ iPSRUWaQW 
VWRUage PediXP fRU VROaU eQeUg\ aQd VXVWaiQV Oife. The aWPRVSheUe VWRUeV RU abVRUbV ZaWeU YaSRU 
aV ZeOO aV eQeUg\ aQd UediVWUibXWeV iW WR Whe ZhROe EaUWh aV heaW, SURdXciQg ZiQdV aQd YaU\iQg Whe 
ZeaWheU. AiU cXUUeQWV RccXU ZheQ YaUiRXV fOXidV PRYe fURP SOace WR SOace iQ UeVSRQVe WR 
baURPeWUic SUeVVXUe. The aWPRVSheUe WhaW VXUURXQdV Whe RWheU ceOeVWiaO bRdieV Rf Whe SROaU 
S\VWeP aOVR e[hibiWV YaUiRXV chaUacWeUiVWicV Zhich deSeQd RQ WheiU cRPSRViWiRQ aQd gaV 
SURSRUWiRQ. 

 
IQ WhiV WeVW, Ze ZiOO aVVeVV \RXU NQRZOedge aQd WhiQNiQg VNiOOV abRXW Whe aiU VXUURXQdiQg Whe EaUWh 
aQd RWheU ceOeVWiaO bRdieV iQ Whe SROaU S\VWeP, aQd Whe iQWeUacWiRQV beWZeeQ geRVSheUe, 
aWPRVSheUe, h\dURVSheUe aQd biRVSheUe. 
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IQWURGXFWLRQ WR TXHVWLRQ Q1 
AeURVROV aUe WiQ\ VROid RU OiTXid SaUWicOeV WhaW fORaW iQ Whe aWPRVSheUe aQd aUe QaWXUaOO\ SURdXced 
b\ VaQdVWRUPV, cUaVhiQg ZaYeV aQd YROcaQic eUXSWiRQV aV ZeOO aV ceUWaiQ hXPaQ acWiYiWieV VXch aV 
Whe bXUQiQg Rf fRVViO fXeOV. The\ aUe PaiQO\ SUeVeQW aW ORZ aOWiWXde. HRZeYeU, ZheQ hXge 
YROcaQReV OiNe PiQaWXbR e[SORde, aeURVROV aUe UeOeaVed iQWR Whe VWUaWRVSheUe aQd affecW Whe 
cOiPaWe. FigXUe A VhRZV Whe gaVeV fURP YROcaQReV ePiWWed WR Whe VWUaWRVSheUe dXUiQg aQ eUXSWiRQ 
aV ZeOO aV Whe fRUPaWiRQ Rf VXOfaWe aeURVROV. FigXUe B VchePaWicaOO\ UeSUeVeQWV Whe iQfOXeQce Rf 
gaVeV geQeUaWed b\ YROcaQic eUXSWiRQV. 

 
Q1) ​ SeOecW ALL Rf Whe cRUUecW VWaWePeQWV. 

a) The PRVW abXQdaQW gaV cRPSRQeQW dXUiQg a YROcaQic eUXSWiRQ iV CO ​2 

b) SXOfaWe aeURVROV cRRO Whe EaUWh'V VXUface 
c) SXOfaWe aeURVROV UedXce acidificaWiRQ Rf Whe VXUface 
d) The gaVeV ePiWWed b\ a YROcaQic eUXSWiRQ caQ deVWUR\ Whe R]RQe Oa\eU 
e) IQ figXUe B, Whe VSaWiR-WePSRUaO VcaOe affecWed b\ VXOfaWe aeURVROV iV Whe beVW UeSUeVeQWed 

b\ (b) 
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IQWURGXFWLRQ WR TXHVWLRQ Q2 
IQ Whe SaVW, Whe EaUWh'V aWPRVSheUe ZaV YeU\ diffeUeQW fURP ZhaW Ze NQRZ WRda\. IW haV chaQged 
RYeU WiPe XQdeU Whe iQfOXeQce Rf OiYiQg RUgaQiVPV aQd Whe iQSXW Rf PaWeUiaOV fURP Whe PaQWOe. 
FigXUe A iOOXVWUaWeV Whe chaQge iQ cRPSRViWiRQ Rf Whe EaUWh'V aWPRVSheUe aQd Whe eYROXWiRQ Rf 
Oife. FigXUe B VhRZV Whe WePSRUaO chaQgeV iQ Whe cRPSRViWiRQ Rf Whe aWPRVSheUe. 
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Q2) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV WR e[SOaiQ Whe SheQRPeQa deVcUibed. 
a) The cXUUeQW gUeeQhRXVe effecW iV gUeaWeU WhaQ WhaW Rf Whe AUcheaQ 
b) The R]RQe Oa\eU fRUPed abRXW a biOOiRQ \eaUV agR 
c) PhRWRV\QWheViV fiUVW VWaUWed 1.6 biOOiRQ \eaUV agR ZheQ eXNaU\RWeV fiUVW aSSeaUed 
d) Life ZaV OiPiWed WR Whe RceaQV WZR biOOiRQ \eaUV agR 
e) OQe Rf Whe PaiQ UeaVRQV fRU Whe decUeaVe iQ aWPRVSheUic CO ​2​ cRQWeQW, Zhich UeSUeVeQWed 

PRUe WhaQ 25% Rf Whe SUiPRUdiaO aWPRVSheUe, iV Whe fRUPaWiRQ Rf RceaQV 
 
IQWURGXFWLRQ WR TXHVWLRQV Q3 WR Q5 
UQdeUVWaQdiQg Whe caUbRQ c\cOe iV iPSRUWaQW WR beWWeU SUedicW fXWXUe cOiPaWe chaQge, aV RQe fRUP 
Rf caUbRQ iV CO ​2​, Whe PRVW cRQWURYeUViaO gUeeQhRXVe gaV. The aWPRVSheUe WUaQVfeUV caUbRQ WR 
RWheU UeVeUYRiUV RQ EaUWh, VXch aV Whe OiWhRVSheUe, h\dURVSheUe RU biRVSheUe, aW YaUiRXV WiPe 
VcaOeV (FigXUe A). ThXV, Whe aWPRVSheUic cRQceQWUaWiRQ Rf CO ​2​ fOXcWXaWeV daiO\ aV a fXQcWiRQ Rf 
geRORgicaO WiPe VcaOeV. 

 
 
 
 
 
 
 

 
21 



IESO 2019 KRUea: WUiWWeQ TeVW 

Q3) ​BaVed RQ FigXUe A abRYe, chRRVe ALL Rf Whe cRUUecW deVcUiSWiRQV cRUUeVSRQdiQg WR bR[eV A 
WR D. 

a) VegeWaWiRQ-UeOaWed SURceVV A iQ Whe VRXWheUQ hePiVSheUe iV PRVW acWiYe dXUiQg Whe bRUeaO 
VXPPeU 

b) PURceVV B aVVRciaWed ZiWh YaUiRXV hXPaQ acWiYiWieV iV SURbabO\ UeVSRQVibOe fRU Whe UeceQW 
iQcUeaVe iQ CO ​2​ iQ Whe aWPRVSheUe 

c) PURceVV C caQ SeUPaQeQWO\ iVROaWe caUbRQ fURP Whe aWPRVSheUe aQd Whe RceaQ 
d) PURceVV D RfWeQ RccXUV dXUiQg hRW aQd hXPid VeaVRQV 
e) WiWhRXW SURceVV A, Whe EaUWh'V aWPRVSheUe caQQRW cRQWaiQ abXQdaQW fUee R[\geQ 

 

 
FigXUe B VhRZV Whe PRQWhO\ aWPRVSheUic CO ​2​ cRQceQWUaWiRQ PeaVXUed aW BaUURZ, MaXQa LRa, 
APeUicaQ SaPRa aQd Whe SRXWh PROe, Whe ORcaWiRQV Rf Zhich aUe VhRZQ. The CO ​2​ cRQceQWUaWiRQ 
haV iQcUeaVed cRQVideUabO\ ViQce 1958 fRU each Rf WheVe RbVeUYaWRUieV. IQ addiWiRQ WR a ORQg WeUP 
WUeQd, RQe caQ aOVR RbVeUYe a QRWiceabOe VeaVRQaO c\cOe, eVSeciaOO\ iQ BaUURZ aQd MaXQa LRa. 
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Q4) ​ BaVed RQ FigXUeV A aQd B abRYe, chRRVe ALL Rf Whe aSSURSUiaWe iQWeUSUeWaWiRQV Rf Whe 
VeaVRQaO YaUiaWiRQV iQ CO ​2​ cRQceQWUaWiRQ. 

a) IQ cRPSaUiVRQ ZiWh Whe SRXWheUQ HePiVSheUe, Whe VeaVRQaO c\cOe Rf Whe VWURQgeU CO ​2 
cRQceQWUaWiRQ iQ Whe NRUWheUQ HePiVSheUe iV dXe WR Whe VWURQgeU VROaU UadiaWiRQ dXUiQg Whe 
bRUeaO ZiQWeU 

b) The Pa[iPXP CO ​2​ cRQceQWUaWiRQ iQ OaWe VSUiQg iV PaiQO\ dXe WR Whe VigQificaQW CO ​2 
ePiVViRQV fURP Whe SeUPafURVW WhaW haV MXVW PeOWed 

c) FURP OaWe VSUiQg WR aXWXPQ, iW iV Whe iQWeQViW\ Rf ShRWRV\QWheViV, gUeaWeU WhaQ WhaW Rf 
UeVSiUaWiRQ iQ Whe bRUeaO fRUeVW, Zhich iV PaiQO\ UeVSRQVibOe fRU Whe ORZ CO ​2 
cRQceQWUaWiRQ iQ SeSWePbeU aQd OcWRbeU 

d) A gUeaWeU abVRUSWiRQ Rf CO ​2​ b\ Whe RceaQ iV UeVSRQVibOe fRU Whe ORZ OeYeO Rf CO ​2 
cRQceQWUaWiRQ dXUiQg Whe VXPPeU 

e) The ORZeU CO ​2​ cRQceQWUaWiRQ iQ eaUO\ faOO iV dXe WR Whe UaSid decRPSRViWiRQ Rf RUgaQic 
PaWWeU iQ VXPPeU 

f) The OaUge aUea Rf decidXRXV fRUeVWV iQ Whe QRUWheUQ hePiVSheUe e[SOaiQV a VeaVRQaO c\cOe 
Rf higheU CO ​2​ cRQceQWUaWiRQV WhaQ iQ Whe VRXWheUQ hePiVSheUe 

g) The cRPbXVWiRQ Rf fRVViO fXeOV iQfOXeQceV Whe VeaVRQaO c\cOe Rf CO ​2​ cRQceQWUaWiRQ 
 
FigXUe C VhRZV Whe aPSOiWXdeV Rf Whe VeaVRQaO c\cOe Rf CO ​2​ cRQceQWUaWiRQV iQ BaUURZ (AOaVNa) 
aQd MaXQa LRa (HaZaii). The VeaVRQaO YaUiaWiRQ iQ aWPRVSheUic CO ​2​ cRQceQWUaWiRQ iV high, 
eVSeciaOO\ aW high OaWiWXdeV, ZheUe Whe cRQWiQeQWaO aUea iV OaUge cRPSaUed WR Whe RceaQ aUea. 
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Q5) ​ WhaW eQYiURQPeQWaO chaQgeV cRXOd Oead WR aQ aPSOified VeaVRQaO YaUiaWiRQ Rf CO ​2​? ChRRVe 
ALL Rf Whe cRUUecW VWaWePeQWV. 

a) DeVeUWificaWiRQ 
b) GUeaWeU abVRUSWiRQ Rf caUbRQ b\ Whe RceaQ  
c) GUeeQiQg Rf Whe WXQdUa 
d) MRUe fUeTXeQW VXQVSRW acWiYiW\ 
e) MRUe YROcaQic acWiYiW\ 
f) IQWeQViYe agUicXOWXUe 
g) IQcUeaVe iQ SUiPaU\ SURdXcWiYiW\ 

 
IQWURGXFWLRQ WR TXHVWLRQ Q6 
The dRcXPeQW beORZ VhRZV Whe YaUiaWiRQV iQ WePSeUaWXUe aQd aPRXQW Rf dXVW iQ AQWaUcWic ice 
cRUeV RYeU Whe SaVW 800 Na (WhRXVaQdV Rf \eaUV). 
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Q6) ​ ChRRVe Whe ONLY cRUUecW aQVZeU accRUdiQg WR Whe figXUe abRYe. 
a) PeUiRdV Rf high dXVW cRQceQWUaWiRQV aUe chaUacWeUi]ed b\ high WePSeUaWXUeV 
b) IQcUeaVed aPRXQWV Rf dXVW iQ Whe aWPRVSheUe dXUiQg cROd SeUiRdV iQcUeaVe aObedR, 

UeVXOWiQg iQ high WePSeUaWXUeV 
c) IQcUeaVed aPRXQWV Rf dXVW iQ Whe aWPRVSheUe dXUiQg cROd SeUiRdV decUeaVe aObedR, 

UeVXOWiQg iQ high WePSeUaWXUeV 
d) DXVW iV diVSeUVed b\ ZiQdV fURP OaUge deVeUWV WhaW fRUP dXUiQg dU\ VSeOOV caXVed b\ aQ ice 

Pa[iPXP 
e) DXVW iV diVSeUVed b\ ZiQdV fURP OaUge deVeUWV WhaW fRUP dXUiQg dU\ VSeOOV caXVed b\ aQ ice 

PiQiPXP 
 
IQWURGXFWLRQ WR TXHVWLRQ Q7 
The figXUeV beORZ VhRZ Whe aQRPaOieV Rf Whe gORbaO PeaQ WePSeUaWXUe Rf Whe EaUWh'V VXUface 
dXUiQg Whe SeUiRd 1901-1950, aV RbVeUYed (bOacN OiQe) aQd aV RbWaiQed fURP ViPXOaWiRQV Rf 
cOiPaWe PRdeOV b\ cRQVideUiQg (a) facWRUV Rf hXPaQ RUigiQ aQd QaWXUaO facWRUV (Ued OiQe) RU b\ 
cRQVideUiQg (b) QaWXUaO facWRUV RQO\ (bOXe OiQe). The gUa\ YeUWicaO OiQeV iQdicaWe Whe WiPe Rf Whe 
PaiQ YROcaQic eUXSWiRQV. The WhicN Ued aQd bOXe OiQeV VhRZ Whe aYeUage Rf PaQ\ diffeUeQW 
ViPXOaWiRQV Zhich aUe UeSUeVeQWed b\ WhiQ \eOORZ aQd bOXe OiQeV. 

 
Q7) ​ChRRVe ALL Rf Whe cRUUecW e[SOaQaWiRQV deVcUibiQg Whe UeVXOWV iQ Whe figXUeV abRYe. 

a) NaWXUaO facWRUV VXch aV YROcaQic acWiYiW\ aQd VROaU acWiYiW\ caXVed UaSid ZaUPiQg iQ Whe 
VecRQd haOf Rf Whe 20Wh ceQWXU\ 

b) The RbVeUYed UaSid gORbaO ZaUPiQg caQQRW be ViPXOaWed eYeQ if aQWhURSRgeQic facWRUV 
(iQcOXdiQg gUeeQhRXVe gaV aQd aeURVRO ePiVViRQV) aUe iQcOXded iQ Whe PRVW UeceQW 
cRPSXWeU ViPXOaWiRQV Rf Whe cOiPaWe PRdeO 

c) PRZeUfXO YROcaQic eUXSWiRQV, caXViQg VXUface cRROiQg b\ eMecWiQg aVh aQd aeURVROV iQWR Whe 
VWUaWRVSheUe, cRXOd UedXce UeceQW UaSid gORbaO ZaUPiQg 

d) CRPSXWeU cOiPaWe PRdeO ViPXOaWiRQV haYe YeUified WhaW PRVW Rf Whe RbVeUYed gORbaO 
ZaUPiQg RYeU Whe SaVW 50 \eaUV iV PRVW OiNeO\ dXe WR hXPaQ acWiYiWieV 

e) The cRROiQg effecW Rf iQdiYidXaO YROcaQic eUXSWiRQV RQ Whe gORbaO cOiPaWe iV geQeUaOO\ 
VhRUW-OiYed cRPSaUed WR Whe ORQg-WeUP ZaUPiQg WUeQd dXe WR Whe iQcUeaVed gUeeQhRXVe 
effecW 
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IQWURGXFWLRQ WR TXHVWLRQ Q8 
The figXUe beORZ VhRZV Whe SRVVibOe SRViWiYe RU QegaWiYe feedbacN UeOaWiRQVhiSV UeOaWed WR Whe 
SURgUeVViRQ Rf gORbaO ZaUPiQg. 

 
Q8) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV UeOaWiQg WR Whe figXUe abRYe. 
NRWe: The ZRUd WhaW iV iQVeUWed iQ SOace Rf (A) WR (E) abRYe iV "decUeaViQg" RU "iQcUeaViQg". 

a) The iQcUeaVe iQ aWPRVSheUic CO ​2​ dXe WR defRUeVWaWiRQ caXVeV Whe WePSeUaWXUe aW Whe Vea 
VXUface WR iQcUeaVe iQ WhiV feedbacN UeOaWiRQVhiS 

b) If Whe VROXbiOiW\ Rf CO ​2​ iQ Whe RceaQ decUeaVeV, Whe SH Rf Whe RceaQ iQcUeaVeV iQ WhiV 
feedbacN UeOaWiRQVhiS 

c) E iV "iQcUeaViQg" 
d) DXe WR Whe iQcUeaVe iQ WRWaO cORXd cRYeU, Whe iQcUeaVe iQ gOacieU VXUface iQdXceV a SRViWiYe 

feedbacN 
e) The decUeaVe iQ Whe aUea Rf gOacieUV OeadV WR QegaWiYe feedbacN 
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IQWURGXFWLRQ WR TXHVWLRQ Q9 
The R]RQe Oa\eU iV iPSRUWaQW becaXVe iW SUeYeQWV haUPfXO XOWUaYiROeW Ua\V fURP UeachiQg Whe 
EaUWh'V VXUface. IQ 1966, VcieQWiVWV fURP Whe BUiWiVh AQWaUcWic SXUYe\ diVcRYeUed a hROe iQ Whe 
R]RQe Oa\eU RYeU AQWaUcWica. IQ 1974, SheUZRRd RROaQd VXggeVWed WhaW chORURfOXRURcaUbRQV 
(CFCV) XVed iQ UefUigeUaWRUV aQd RWheU hRXVehROd aSSOiaQceV ZeUe deVWUR\iQg Whe R]RQe Oa\eU. 
The VXbVeTXeQWO\ adRSWed MRQWUeaO PURWRcRO haV UegXOaWed R]RQe-deSOeWiQg VXbVWaQceV ViQce 
1987. GORbaO effRUWV haYe VhRZQ WhaW WRWaO R]RQe UedXcWiRQ iV UecRYeUiQg ViQce 2000. FigXUe A 
VhRZV Whe WePSRUaO aQd VSaWiaO diVWUibXWiRQ Rf WRWaO R]RQe ViPXOaWed XS WR 2065 fURP VaWeOOiWe 
RbVeUYaWiRQV fURP 1971 WR 2017. FigXUe B VhRZV YeUWicaO SURfiOeV Rf R]RQe SUeVVXUe (PPa) RYeU 
AQWaUcWica iQ 1999 RQ WhUee daWeV: JXO\ 28, SeSWePbeU 29 aQd DecePbeU 23. 
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Q9) ​ChRRVe ALL Whe cRUUecW e[SOaQaWiRQV. 
a) The Vi]e Rf Whe R]RQe hROe ZaV OaUgeU iQ 2017 WhaQ iQ 2000 
b) The hROe iQ Whe R]RQe Oa\eU Rf SeSWePbeU 29, 1999 (FigXUe B) aOVR RccXUUed aW Whe VaPe 

PRPeQW iQ Whe aUcWic 
c) The aPRXQW Rf XOWUaYiROeW Ua\V UeachiQg Whe VXUface Rf AQWaUcWica iQcUeaVed PRUe iQ 2017 

WhaQ iQ 1971 
d) The R]RQe hROe RYeU AQWaUcWica ZaV QRWed dXUiQg Whe aXWXPQ Rf Whe SRXWheUQ HePiVSheUe 
e) ReVWRUaWiRQ Rf Whe R]RQe Oa\eU VhRZQ iQ FigXUe B begiQV aW Whe WRS Rf Whe R]RQe Oa\eU  
f) The PaiQ caXVe Rf Whe deSOeWiRQ Rf Whe R]RQe Oa\eU aQd Whe fRUPaWiRQ Rf hROeV iQ WhiV 

R]RQe Oa\eU iV Whe PaQXfacWXUe Rf chePicaOV b\ hXPaQV 
 
IQWURGXFWLRQ WR TXHVWLRQV Q10-Q12 
NRUPaOO\, VWURQg WUade ZiQdV bORZ RYeU Whe eTXaWRUiaO Pacific fURP eaVW WR ZeVW. The\ WeQd WR 
bUiQg ZaUP ZaWeUV WR Whe ZeVWeUQ eTXaWRUiaO Pacific, geQeUaWiQg a ZaUP baViQ aURXQd IQdRQeVia. 
TR cRPSeQVaWe fRU WhiV, cROd ZaWeU fURP Whe Veabed UiVeV (XSZeOOV) WR Whe Vea VXUface aORQg Whe 
cRaVWV Rf SRXWh APeUica aQd iQ eTXaWRUiaO UegiRQV. The XSZeOOiQg SURdXceV a VWeeS WheUPRcOiQe 
iQ Whe XSSeU RceaQ aQd aOVR geQeUaWeV a (cROd) Vea VXUface WePSeUaWXUe aQRPaO\ iQ Whe eaVWeUQ 
eTXaWRUiaO Pacific. OQ Whe RWheU haQd, aQ aVceQdiQg cRQYecWiYe PRYePeQW iQ Whe aiU geQeUaWeV 
YeU\ high cORXdV, cXPXOXV cORXdV, iQ Whe ZeVWeUQ eTXaWRUiaO Pacific, Zhich RfWeQ UeVXOWV iQ heaY\ 
UaiQV. IQ cRQWUaVW, dRZQZaUd PRYePeQW Rf aiU iQ Whe eaVWeUQ eTXaWRUiaO Pacific WeQdV WR SURdXce 
dU\, VXQQ\ ZeaWheU. ThiV YeUWicaO aWPRVSheUic ciUcXOaWiRQ iV caOOed Whe WaONeU ciUcXOaWiRQ. If WheUe 
iV aQ aQRPaO\ ZiWh WhaW ciUcXOaWiRQ, EO NixR RU La Nixa RccXUV. ThiV iV a SheQRPeQRQ ZheUe Whe 
Vea VXUface WePSeUaWXUe UiVeV abRYe QRUPaO cRQdiWiRQV aQd Yice YeUVa. 

 
FigXUe 1. Sea VXUface WePSeUaWXUeV (SST) aV a fXQcWiRQ Rf \eaUV (OefW SaQeO) aQd SST aQRPaOieV 
(UighW SaQeO) afWeU Whe UePRYaO Rf VeaVRQaO c\cOeV iQ Whe eTXaWRUiaO Pacific. CUediW: NOAA. 
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Q10) ​RefeUUiQg WR FigXUe 1 abRYe, chRRVe ALL Rf Whe cRUUecW VWaWePeQWV WR e[SOaiQ Whe eSiVRdeV 
Rf EO NixR aQd La Nixa. 

a) EO NixR eSiVRdeV haYe RccXUUed each \eaU 
b) CRQYecWiRQ iV VWiOO acWiYe iQ Whe EaVW Pacific ZheUe SST (Vee FigXUe 2) iV VWiOO high 
c) The WUade ZiQdV aORQg Whe eTXaWRUiaO Pacific iQ aQ EO NixR ViWXaWiRQ aUe ZeaNeU WhaQ iQ 

QRUPaO cRQdiWiRQV (QRQ-EO NixR) 
d) AQ eSiVRde Rf La Nixa RccXUUed fURP 2010 WR 2011 
e) EO NixR eSiVRdeV aUe caXVed b\ ZaUP ZaWeUV WUaQVSRUWed fURP Whe EaVW Pacific WR Whe 

WeVW Pacific 
f) DXUiQg aQ EO NixR eSiVRde, IQdRQeVia e[SeUieQceV a dURXghW 
g) DXUiQg aQ EO NixR eSiVRde, Whe Vea OeYeO iV beORZ QRUPaO aORQg Whe cRaVW Rf ZeVWeUQ 

SRXWh APeUica 
 
FigXUeV 2(a) aQd 2(b) beORZ VhRZ Whe VSaWiaO diVWUibXWiRQ Rf Whe SST (a) aQd VXUface 
chORURSh\OO-a aQRPaO\ dXUiQg EO NixR aQd La Nixa (Pa\ RU Pa\ QRW be iQ WhaW RUdeU). FigXUe 
2(c) iV a WiPe VeUieV Rf Whe SRXWheUQ OVciOOaWiRQ IQde[ (SOI). The SOI iV caOcXOaWed XViQg Whe 
SUeVVXUe diffeUeQce aW Vea OeYeO (SLP) beWZeeQ TahiWi iQ Whe ceQWUaO Pacific aQd DaUZiQ iQ 
QRUWheUQ AXVWUaOia. 
TheUefRUe, WhiV iQde[ caQ UeSUeVeQW Whe VWUeQgWh Rf Whe WaONeU ciUcXOaWiRQ, Zhich iV a OaUge-VcaOe 
YeUWicaO aiU ciUcXOaWiRQ aVVRciaWed ZiWh Whe SUeVVXUe diffeUeQce aW Vea OeYeO iQ Whe eTXaWRUiaO 
Pacific aUea. 

 
FigXUe 2: The OefW SaQeO VhRZV Whe Vea VXUface WePSeUaWXUe aQRPaO\, Whe UighW SaQeO VhRZV 
chORURSh\OO a. (a) aQd (b) aUe Whe daWa dXUiQg EO NixR aQd La Nixa (Pa\ RU Pa\ QRW be iQ WhaW 
RUdeU). 
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FigXUe 3. SRXWheUQ OVciOOaWiRQ IQde[ (SOI): MRQWhO\ WiPe VeUieV Rf Whe SRXWheUQ OVciOOaWiRQ 
IQde[ (SOI, bOXe baU) aQd iWV fiYe-PRQWh ZeighWed aYeUage (Ued OiQe). 
 
Q11) ​ ChRRVe ALL Rf Whe cRUUecW aQVZeUV. 

a) (a) cRUUeVSRQdV WR La Nixa aQd (b) WR EO NixR 
b) DXUiQg SeUiRd (a), Whe WaONeU ciUcXOaWiRQ iV ZeaNeU WhaQ QRUPaO 
c) DXUiQg SeUiRd (a), Whe fiVhiQg SRWeQWiaO decUeaVeV iQ Whe eaVWeUQ Pacific 
d) DXUiQg Whe SeUiRd Rf (b), Whe diffeUeQce iQ SLP beWZeeQ DaUZiQ aQd TahiWi iV UedXced 

cRPSaUed WR a QRUPaO \eaU 
e) DXUiQg SeUiRd (b), Whe ]RQaO gUadieQW Rf a WheUPRcOiQe iV UedXced cRPSaUed WR a QRUPaO 

\eaU 
f) A ViWXaWiRQ OiNe WhaW iQ 2010/2011 cRUUeVSRQdV WR Whe caVe Rf (a), aQd a ViWXaWiRQ OiNe WhaW 

Rf 2015/2016 iV Whe caVe Rf (b) 
 

 
FigXUe 4. LRcaWiRQ Rf RbVeUYaWiRQV Pade RQ WePSeUaWXUe aQd VaOiQiW\ 
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FigXUe 5. TePSeUaWXUe aQd VaOiQiW\ SURfiOeV RbVeUYed iQ X aQd Y, Zhich Pa\ RU Pa\ QRW be iQ 
RUdeU  
 
FigXUe 4 VhRZV Whe ORcaWiRQ Rf VWaWiRQV X aQd Y ZhRVe WePSeUaWXUe aQd VaOiQiW\ SURfiOeV aUe 
VhRZQ iQ FigXUe 5. The SURfiOeV ZeUe WaNeQ dXUiQg Whe bRUeaO VXPPeU Rf 2007 ZheQ a La Nixa 
eYeQW RccXUUed.  
 
Q12) ​ ChRRVe ALL Whe cRUUecW aQVZeUV. 

a) The SURfiOeV UecRUded aW VWaWiRQ X cRUUeVSRQd WR (a) 
b) The aWPRVSheUic SUeVVXUe aW Vea OeYeO aW VWaWiRQ X ZaV ORZ cRPSaUed WR a QRUPaO aQQXaO 

YaOXe (ORQg-WeUP aYeUage) 
c) The diUecWiRQ Rf Whe cXUUeQW aW Whe WZR VWaWiRQV X aQd Y iV RUieQWed WRZaUdV Whe eaVW b\ Whe 

ZeVWeUO\ ZiQdV  
d) The VeaZaWeU aW a deSWh Rf 1000 P aW Whe WZR VWaWiRQV X aQd Y ZaV SURdXced QeaU Whe 

SROaU UegiRQV 
e) The PaiQ dUiYiQg fRUce Rf Whe deeS RceaQ ciUcXOaWiRQ iV Whe VXUface ZiQd 
f) AURXQd Whe UegiRQ Rf VWaWiRQ X, SUeciSiWaWiRQ iV gUeaWeU WhaQ eYaSRUaWiRQ 
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IQWURGXFWLRQ WR TXHVWLRQV Q13-Q14 
FigXUe A VhRZV Whe Pid-iQfUaUed VSecWUa Rf WhUee WeUUeVWUiaO SOaQeWV iQ RXU VROaU V\VWeP. The VROid 
OiQeV aUe Whe acWXaO VSecWUa RbVeUYed ZiWh PaQ\ abVRUSWiRQ VWUXcWXUeV dXe WR Whe PROecXOeV WhaW 
PaNe XS Whe aWPRVSheUe Rf each SOaQeW, ZhiOe Whe dRWWed OiQeV cRUUeVSRQd WR Whe beVW fiWV Rf bOacN 
bRd\ ePiVViRQ aW Whe cRUUeVSRQdiQg WePSeUaWXUeV. (FRU e[aPSOe, Whe VSecWUXP Rf SOaQeW "c" 
VhRZV aQ abVRUSWiRQ WURXgh dXe WR CO ​2​ aQd iWV aSSUR[iPaWe bOacN bRd\ WePSeUaWXUe iV 220 K). 
FigXUe B VhRZV Whe chaQgeV iQ aWPRVSheUic WePSeUaWXUe ZiWh aOWiWXde fRU Whe WhUee WeUUeVWUiaO 
SOaQeWV, PaUNed (1), (2) aQd (3). 

 
FigXUe A (OefW), FigXUe B (UighW) 
 
Q13) ​RefeU WR FigXUe A aQd chRRVe ALL Rf Whe cRUUecW VWaWePeQWV. 

a) The VSecWUXP Rf SOaQeWV 'a', 'b' aQd 'c' aUe iQ Whe YiVibOe ZaYeOeQgWhV 
b) The aWPRVSheUe Rf Whe WhUee WeUUeVWUiaO SOaQeWV cRQWaiQV CO ​2 

c) The PROecXOe Zhich iV QRW SUeVeQW iQ Whe aWPRVSheUe Rf SOaQeWV 'a' aQd 'b' bXW RQO\ iQ Whe 
aWPRVSheUe Rf 'c' iV O ​3  

d) IQ Whe aWPRVSheUe Rf SOaQeWV 'a', 'b' aQd 'c' iQ figXUe A, RQO\ H ​2​O, CO ​2​ aQd O ​3​ caQ be 
SUeVeQW 

e) Of Whe WhUee SOaQeWV, SOaQeW 'a' ePiWV Whe gUeaWeVW aPRXQW Rf eQeUg\ 
 
Q14) ​ RefeU WR FigXUeV A aQd B, aQd chRRVe ALL Rf Whe cRUUecW VWaWePeQWV. 

a) IQ figXUe B, Whe aWPRVSheUic WePSeUaWXUe Rf Whe SOaQeW (1) iQcUeaVeV ZiWh aOWiWXde 
b) IQ figXUe B, Whe SOaQeW (2) haV aQ aWPRVSheUic Oa\eU iQ Zhich Whe WePSeUaWXUe iQcUeaVeV 

ZiWh aOWiWXde 
c) IQ figXUe B, aPRQg Whe WhUee SOaQeWV, SOaQeW (2) haV Whe higheVW VXUface WePSeUaWXUe  
d) POaQeW (1) iQ figXUe B iV SOaQeW 'a' iQ figXUe A 
e) POaQeW (2) iQ figXUe B iV SOaQeW 'a' iQ figXUe A 
f) POaQeW (3) iQ figXUe B iV SOaQeW 'a' iQ figXUe A 
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WULWWHQ THVW, PDUW 3 + PDUW 4 (3 KRXUV) 
 
GUadiQg Rf QXeVWiRQV 
Each TXeVWiRQ ZiWh RQO\ RQe cRUUecW aQVZeU ZiOO be VcRUed aV fROORZV: 
- if Whe cRUUecW aQVZeU iV chRVeQ: +1 SRiQW.  
- if Whe iQcRUUecW aQVZeU iV chRVeQ: 0 SRiQW. 
- if VeYeUaO aQVZeUV aUe chRVeQ: 0 SRiQW. 
 
Each TXeVWiRQ ZheUe RQe RU PRUe cRUUecW aQVZeUV SRVVibOe ZiOO be VcRUed aV fROORZV: 
- each cRUUecW aQVZeU: +1 SRiQW. 
- each iQcRUUecW aQVZeU: -0.5 SRiQW. 
- if Whe cRPbiQaWiRQ Rf aQVZeUV iQcOXdeV cRUUecW aQVZeUV aQd iQcRUUecW aQVZeUV, Whe PiQiPXP 
gUade UeceiYed iV 0. 
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PDUW 3 TKHPH: SRLO DQG RRFNV 
The SOaQeWV Rf Whe VROaU V\VWeP caQ be bURadO\ cOaVVified iQWR 2 caWegRUieV: WeUUeVWUiaO aQd 
gaVeRXV. The eOePeQW WhaW chaUacWeUi]eV WeUUeVWUiaO SOaQeWV iV WheiU URcN\ cUXVW. 
 
The SUiPiWiYe EaUWh ZaV a gigaQWic baOO Rf PagPa Zhich gUadXaOO\ cRROed, diffeUeQWiaWiQg Whe 
PaQWOe, Whe cRUe aQd Whe cUXVW (Zhich cRUUeVSRQdV RQ Whe VXUface WR Whe haUd VheOO Rf RXU SOaQeW). 
 
The URcN WhaW PaNeV XS Whe cUXVW iV VXbMecW WR ZeaWheUiQg aQd eURViRQ RYeU geRORgicaO WiPe. The 
UeVXOWiQg VRiO SaUWicOeV aUe WUaQVSRUWed aQd deSRViWed b\ ZaWeU RU aiU iQ VediPeQWaU\ baViQV. ThiV 
VORZ aQd SeUPaQeQW c\cOe haV beeQ UeSeaWed eYeU ViQce. 

 
IQ WhiV WeVW, Ze ZiOO aVVeVV \RXU NQRZOedge aQd UeaVRQiQg VNiOOV abRXW VRiO aQd URcNV aV ZeOO aV 
Whe PaWeUiaOV WhaW PaNe XS Whe cUXVW, WheiU iQWeUacWiRQV ZiWh Whe geRVSheUe, aWPRVSheUe, 
h\dURVSheUe aQd biRVSheUe. 
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IQWURGXFWLRQ WR TXHVWLRQ Q1 
The aUea Rf SUeVeQW-da\ SeRXO MeWURSROiV iV ORcaWed RQ Whe ViWe Rf HaQ\aQg, Whe caSiWaO Rf Whe 
JRVeRQ d\QaVW\ (1392-1897). HaQ\aQg ZaV VXUURXQded b\ a VWRQe ZaOO caOOed HaQ\aQg-dRVeRQg 
(SeRXO WaOO). The ZaOO ZaV eUecWed iQ 1396 aQd SaUWiaOO\ UebXiOW iQ 1422, 1711 aQd 1974. 
DRcXPeQW A VhRZV SaUW Rf Whe HaQ\aQg-dRVeRQg ZaOO ZiWh Whe ORcaWiRQ Rf URcNV B aQd C. TheVe 
aUe Rf Whe VaPe OiWhRORgicaO QaWXUe. The VcaOe Rf dRcXPeQWV B aQd C iV 2 cP (ZhiWe UecWaQgOe). 

 
Q1) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV abRXW Whe URcNV XVed iQ Whe cRQVWUXcWiRQ Rf Whe 
HaQ\aQg-dRVeRQg. 

a) B aQd C cRUUeVSRQd WR PeWaPRUShic URcNV ZiWh fROiaWiRQ 
b) The SaUW Rf Whe ZaOO Pade XS Rf Whe URcNV Rf dRcXPeQW C iV ROdeU WhaQ Whe SaUW Rf ZaOO 

VhRZQ iQ dRcXPeQW B 
c) The diffeUeQceV beWZeeQ Whe VXUfaceV Rf URcNV B aQd C UefOecW Whe effecWV Rf Sh\VicaO 

eURViRQ 
d) The cRORU diffeUeQceV beWZeeQ Whe URcNV iQ dRcXPeQW A aUe UeOaWed WR WiPe e[SRVXUe WR 

Whe aWPRVSheUe Rf each bORcN 
e) The ZeaWheUiQg Rf Whe URcNV iQ dRcXPeQW C iV chaUacWeUiVWic Rf aQ aUid cOiPaWe 
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IQWURGXFWLRQ WR TXHVWLRQV Q2-Q3 
TabOe 1 VhRZV Whe PiQeUaORgicaO cRPSRViWiRQ, We[WXUe, chePicaO cRPSRViWiRQ aQd aSSeaUaQce Rf 
URcNV A aQd B. TabOe 2 VhRZV Whe cRORU aQd chePicaO cRPSRViWiRQ Rf VRiOV C aQd D fRUPed 
UeVSecWiYeO\ fURP URcNV A aQd B. 
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Q2) ​ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV abRXW URcNV A aQd B iQ TabOe 1. 
a) RRcN A iV gUaQiWe 
b) RRcN B iV gQeiVV 
c) RRcN B fRUPV aW a higheU WePSeUaWXUe WhaQ URcN A  
d) RRcN B fRUPV aW a higheU SUeVVXUe WhaQ URcN A  
e) The PiQeUaOV WhaW PaNe XS URcN A aUe aOO ViOicaWeV 
f) The SUedRPiQaQW PiQeUaOV iQ URcN B aUe PaiQO\ caUbRQaWeV 

 
Q3) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV abRXW VRiOV C aQd D fRUPed fURP URcNV A aQd B, 
UeVSecWiYeO\. 

a) The iQcUeaVe iQ Whe AO ​2​O ​3​ cRQWeQW Rf VRiO C, fRUPed fURP URcN A, iV e[SOaiQed b\ Whe 
iQcUeaVe iQ iWV NaROiQiWe cRQWeQW 

b) The iQcUeaVe iQ Whe Fe ​2​O ​3​ cRQWeQW Rf VRiO C, fRUPed fURP URcN A, iV e[SOaiQed b\ Whe 
fRUPaWiRQ Rf PagQeWiWe 

c) The diffeUeQce iQ cRORU beWZeeQ VRiOV C aQd D iV e[SOaiQed b\ a diffeUeQce iQ SiO ​2 
cRQWeQW 

d) The gUeaW decUeaVe iQ Whe CaO cRQWeQW Rf VRiO D, fRUPed fURP URcN B, iV Whe UeVXOW Rf 
chePicaO ZeaWheUiQg 

e) The VigQificaQW iQcUeaVe iQ Whe AO ​2​O ​3​ cRQWeQW Rf VRiO D, fRUPed fURP URcN B, iV Whe UeVXOW 
Rf Whe fRUPaWiRQ Rf feOdVSaU 

 
IQWURGXFWLRQ WR TXHVWLRQ Q4 
The ShRWRV beORZ iOOXVWUaWe Whe VXUface We[WXUe Rf ORRVe VediPeQWV cRPSRVed PaiQO\ Rf PXd. A, 
B, C, D aQd F iQdicaWe deSUeVViRQV ViPiOaU WR OXQaU PeWeRUiWe iPSacW cUaWeUV. E iQdicaWeV a QaUURZ 
aQd deeS cUacN. 
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Q4) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV WhaW caQ be iQfeUUed fURP Whe iQfRUPaWiRQ fURP Whe 
iPageV. 

a) DeSUeVViRQV aUe SURdXced b\ UaiQdURSV  
b) B fRUPed befRUe A 
c) B ZaV fRUPed befRUe C 
d) F fRUPed befRUe D 
e) E fRUPed dXe WR heaY\ SUeciSiWaWiRQ 

 
IQWURGXFWLRQ WR TXHVWLRQ Q5 
The VediPeQWaU\ VWUXcWXUeV deVcUibed beORZ aUe fRXQd RQ Whe VaPe ViWe. 
PhRWRgUaSh A iV a VecWiRQ Rf a VediPeQWaU\ bed. PhRWRgUaShV B, C aQd D VhRZ fRRWSUiQWV Rf 
diQRVaXUV aQd VediPeQWaU\ figXUeV RQ Whe VXUface. 

 
Q5) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV abRXW Whe iQfeUUed VWUXcWXUeV aQd SaOeReQYiURQPeQWV. 

a) PhRWRgUaSh A VhRZV cXUUeQW UiSSOeV 
b) PhRWRgUaSh C VhRZV cURVV-beddiQg  
c) PhRWRgUaSh D VhRZV cUacNV iQ Whe PXd 
d) The diQRVaXU fRRWSUiQWV iQ ShRWRgUaSh B caQ be XVed WR deWeUPiQe Whe geRORgicaO age Rf 

Whe deSRViW 
e) The ShRWRgUaShV WeOO XV WhaW WhiV aUea ZaV a deeS ZaWeU eQYiURQPeQW aW Whe WiPe Rf deSRViW 
f) ThiV eQYiURQPeQW had a dU\ OaNe RU fOXYiaO eQYiURQPeQW aW Whe WiPe Rf deSRViW 
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IQWURGXFWLRQ WR TXHVWLRQ Q6 
The VWUaWigUaShic cRUUeOaWiRQ baVed RQ OiWhRORg\ iV cRPSOe[ fRU VediPeQWaU\ XQiWV diVWUibXWed iQ 
aQcieQW VXbPeUged cRQWiQeQWV. 
HRZeYeU, fRVViOV caQ SURYide XVefXO iQfRUPaWiRQ. 
The dRcXPeQWV beORZ SUeVeQW a ViPSOified VWUaWigUaShic cROXPQ Rf 2 diffeUeQW cRQWiQeQWV: X aQd 
Y, aV ZeOO aV aQ iQde[ Rf Whe diffeUeQW fRVViOV diVcRYeUed iQ Whe diffeUeQW VWUaWa. The caSiWaO OeWWeUV 
A WR O UeSUeVeQW Whe QaPeV Rf WheVe VWUaWa. 
The 4-OeWWeU ZRUdV iQ Whe dRcXPeQWV iQdicaWe Whe QaPeV Rf Whe fRVViOV. TheUe iV QR UeYeUVaO Rf 
fRUPaWiRQV. 

 
Q6) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV baVed RQ Whe iQfRUPaWiRQ SURYided abRYe. 

a) SWUaWa A aQd J ZeUe deSRViWed aW Whe VaPe WiPe 
b) TheUe cRXOd be a SeUiRd Rf QRQ-VediPeQWaWiRQ beWZeeQ Whe J aQd K VWUaWa  
c) The H aQd N fRUPaWiRQV ZeUe deSRViWed aW Whe VaPe WiPe 
d) The BacX fRVViO ZaV Whe OaVW WR aSSeaU 
e) D aQd K fRUPaWiRQV ZeUe deSRViWed XQdeU ideQWicaO cRQdiWiRQV 
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IQWURGXFWLRQ WR TXHVWLRQ Q7 
FRUaPiQifeUa aUe a fRUP Rf Oife WhaW haV eYROYed VigQificaQWO\ ViQce iWV aSSeaUaQce RQ EaUWh iQ Whe 
PaOeR]Ric. 
The deYeORSPeQW, decOiQe aQd e[WiQcWiRQ Rf diffeUeQW VSecieV Rf fRUaPiQifeUa haYe heOSed 
VcieQWiVWV WR diVWiQgXiVh diffeUeQW geRORgicaO eUaV. The dRcXPeQW beORZ deSicWV Whe eYROXWiRQ Rf 
fRUaPiQifeUa WhURXgh geRORgicaO ageV. 
RRPaQ QXPeUaOV fURP I WR XVI iQdicaWe Whe diffeUeQW W\SeV Rf fRUaPiQifeUa. 

 
Q7) ​ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV fURP Whe fROORZiQg: 

a) The PRVW VXiWabOe VWUaWigUaShic fRVViOV aUe VII fRUaPiQifeUa  
b) XVI fRUaPiQifeUa caQ be XVed aV a VWUaWigUaShic fRVViO  
c) POaQNWRQic fRUaPiQifeUa caQ be fRXQd iQ OaUgeU VediPeQWaU\ deSRViW eQYiURQPeQWV WhaQ 

beQWhic fRUaPiQifeUa 
d) The diVaSSeaUaQce Rf FRUaPiQifeUa V iV SURbabO\ OiQNed WR Whe PeUPiaQ PaVV e[WiQcWiRQ 
e) FRUaPiQifeUa VII ZaV VigQificaQWO\ affecWed b\ Whe PaVV e[WiQcWiRQ Rf Whe OaWe MeVR]Ric 
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IQWURGXFWLRQ WR TXHVWLRQ Q8 
PhRWRgUaShV A aQd B deSicW RXWcURSV WhaW VhRZ VecWiRQV aQd fROdV Rf VWUaWa ZiWhiQ VediPeQWaU\ 
URcNV. 
The bRWWRP Oa\eU Rf VWUXcWXUe A iV 1 aQd Whe bRWWRP Oa\eU Rf VWUXcWXUe B iV 4 

 
Q8) ​ ChRRVe ALL Rf Whe cRUUecW VWaWePeQWV abRXW Whe WZR RXWcURSV abRYe. 

a) The VWUXcWXUeV iQ ShRWRgUaSh A UeSUeVeQW QRUPaO faXOWV  
b) The VWUXcWXUeV iQ ShRWRgUaSh A UeSUeVeQW iQYeUVe faXOWV  
c) The diUecWiRQ Rf diS Rf Whe faXOWV iQ ShRWRgUaSh A iV ZeVW  
d) The diUecWiRQ Rf Whe faXOWV iQ ShRWRgUaSh B iV eaVW-ZeVW 
e) The VWUXcWXUe SUeVeQWed b\ VWUaWXP 5 Rf ShRWRgUaSh B ZaV fRUPed ZheQ Whe VediPeQWV 

ZeUe QRW fXOO\ OiWhified (cRQVROidaWed) 
f) The VWUXcWXUe SUeVeQWed b\ VWUaWXP 5 Rf ShRWRgUaSh B ZaV fRUPed b\ aQ eaVW-ZeVW 

cRPSUeVViRQ afWeU Whe deSRViWiRQ Rf VWUaWXP 6  
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IQWURGXFWLRQ WR TXHVWLRQV Q9-Q10 
FigXUe A VhRZV Whe SOaWe bRXQdaUieV aURXQd AQWaUcWica, aQd Whe diVWUibXWiRQ Rf eSiceQWeUV Rf 
eaUWhTXaNeV Rf PagQiWXde 5.5 RU gUeaWeU iQ WhiV UegiRQ fRU Whe SaVW 60 \eaUV. 
FigXUe B VhRZV a WRSRgUaShic VecWiRQ aORQg Whe ab, cd, ef aQd gh a[eV VhRZQ iQ FigXUe A 
(SRViWiYe aOWiWXdeV cRUUeVSRQd WR abRYe Vea OeYeO, QegaWiYe aOWiWXdeV beORZ Vea OeYeO). 

 
Q9) ​ SeOecW ALL Rf Whe cRUUecW VWaWePeQWV WR deVcUibe Whe a-b a[iV, XViQg figXUeV A aQd B. 

a) TheUe iV aQ RceaQic WUeQch iQ Whe VecWiRQ 
b) The VXUface Rf Whe Na]ca SOaWe iQcUeaVeV gUadXaOO\ RYeU WiPe 
c) VROcaQic acWiYiW\ WaNeV SOace RQ Whe cRQWiQeQWaO PaUgiQ Rf Whe VecWiRQ 
d) The eaUWhTXaNeV WhaW RccXU aORQg Whe VecWiRQ aUe dXe WR VXbdXcWiRQ Rf Whe SRXWh APeUicaQ 

SOaWe 
e) The deSWh Rf Whe VeiVPic fRci WhaW aSSeaU aORQg Whe VecWiRQ iQcUeaVeV WRZaUdV Whe 

cRQWiQeQW 
 
Q10) ​ SeOecW ALL Rf Whe cRUUecW aQVZeUV fRU Whe AQWaUcWic POaWe aQd QeighbRUiQg SOaWe 
bRXQdaUieV. 

a) The AQWaUcWic SOaWe iV cRPSRVed RQO\ Rf cRQWiQeQWaO cUXVW 
b) The bRUdeU beWZeeQ Whe AQWaUcWic SOaWe aQd Whe AfUicaQ SOaWe cRUUeVSRQdV WR VXbdXcWiRQ 
c) EaUWhTXaNeV WhaW RccXU aORQg Whe c-d aQd e-f a[iV haYe VhaOORZ VeiVPic fRci 
d) The bRUdeU beWZeeQ Whe AQWaUcWic aQd Pacific SOaWeV VhRZV a diYeUgeQce 
e) The SOaWe bRXQdaUieV aORQg Whe c-d aQd g-h a[eV ZeUe fRUPed aW Whe VWaUW Rf Whe PaOeR]Ric 
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IQWURGXFWLRQ WR TXHVWLRQV Q11-Q13 
FigXUe A iV a geRORgicaO PaS VhRZiQg Whe SUeVeQce Rf igQeRXV URcNV aQd VediPeQWaU\ URcNV Rf 
CUeWaceRXV age. IQWUXViRQV Rf igQeRXV URcNV RccXUUed aW Whe eQd Rf Whe CUeWaceRXV iQ Whe eaVWeUQ 
SaUW Rf Whe PaS, ZhiOe VediPeQWaU\ cOaVWic URcNV, Zhich fRUPed iQ Whe eaUO\ CUeWaceRXV, haYe 
RXWcURSV iQ Whe ZeVWeUQ SaUW Rf Whe PaS. 
FigXUe B iV a WRSRgUaShic VecWiRQ aORQg Whe X-Y a[iV VhRZQ iQ FigXUe A. 

 
Q11) ​WhaW iV Whe ROdeVW VediPeQW fRUPaWiRQ iQ WhiV geRORgicaO PaS? ONE CORRECT ANSWER 

a) KMd (Whe JiQgdRQg fRUPaWiRQ) 
b) Kha (Whe HaPaQ fRUPaWiRQ) 
c) KVg (Whe fRUPaWiRQ Rf Whe ShiOOa cRQgORPeUaWe) 
d) Kcg (ChiOgRN fRUPaWiRQ) 
e) KMM (Whe JiQMX fRUPaWiRQ) 
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Q12) ​WhaW iV Whe geRORgicaO SUiQciSOe XVed WR aQVZeU Whe SUeYiRXV TXeVWiRQ Q11? ONE 
CORRECT ANSWER 

a) The SUiQciSOe Rf RUigiQaO hRUi]RQWaOiW\ 
b) The SUiQciSOe Rf VXSeUSRViWiRQ 
c) The SUiQciSOe Rf faXQaO VXcceVViRQ  
d) The SUiQciSOe Rf diVcRQWiQXiW\ 
e) The SUiQciSOe Rf cURVV cXWWiQg UeOaWiRQVhiSV  

 
Q13) ​ IQ Whe WRSRgUaShic VecWiRQ (FigXUe B), Whe highOaQdV Oie WR Whe eaVW aQd Whe ORZeU OaQdV WR 
Whe ZeVW. WhaW iV Whe PRVW SURbabOe caXVe WR e[SOaiQ Whe fRUPaWiRQ Rf WhiV gURXQd? ONE 
CORRECT ANSWER 

a) A WePSRUaO diffeUeQce beWZeeQ Whe iQWUXViRQ Rf igQeRXV URcNV aQd Whe fRUPaWiRQ Rf 
VediPeQWaU\ URcNV 

b) A SURceVV Rf aOWeUaWiRQ / diffeUeQWiaO eURViRQ dXe WR OiWhRORgicaO diffeUeQceV 
c) AQ iQcOiQaWiRQ Rf Whe gURXQd dXe WR a faXOW 
d) The deYeORSPeQW Rf aQ aQWicOiQe aQd a V\QcOiQe 
e) DiffeUeQW MRiQW deYeORSPeQW 
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IQWURGXFWLRQ WR TXHVWLRQ Q14 
FigXUe A VhRZV Whe aYeUage VXUface SUeVVXUe aQd ZiQdV iQ JaQXaU\, aQd FigXUe B VhRZV Whe PaiQ 
Vea VXUface cXUUeQWV. FigXUe C iV a ShRWRgUaSh Rf Whe AWacaPa DeVeUW ORcaWed beWZeeQ Whe Pacific 
OceaQ aQd Whe AQdeV. ThiV deVeUW iV Whe dUieVW iQ Whe ZRUOd (Whe aYeUage aQQXaO UaiQfaOO iV OeVV 
WhaQ 3 PP), bXW OiNe RWheU WURSicaO deVeUWV ORcaWed RQ Whe ZeVWeUQ cRaVWV Rf cRQWiQeQWV, iW iV a 
SOace ZiWh fUeTXeQW fRg dXe WR adYecWiRQ Rf ZaWeU YaSRU aQd UeOaWiYeO\ cROd. 
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Q14) ​ ChRRVe ALL Rf Whe cRUUecW aQVZeUV WR e[SOaiQ Whe chaUacWeUiVWicV Rf Whe AWacaPa DeVeUW. 
a) ThiV UegiRQ iV affecWed b\ high SUeVVXUe iQ Whe eaVWeUQ SaUW Rf Whe SRXWh Pacific 
b) The ORZeU aWPRVSheUe Rf WhiV UegiRQ iV XQVWabOe becaXVe Rf Whe PeUXYiaQ cXUUeQW Zhich 

UXQV aORQg Whe cRaVW 
c) ThiV UegiRQ iV affecWed b\ cROd aQd hXPid aiU Zhich cURVVed Whe AQdeaQ PRXQWaiQV fURP 

Whe eaVW 
d) The PeUXYiaQ cXUUeQW SURdXceV a high UeOaWiYe hXPidiW\ iQ WhiV UegiRQ 
e) The cOiPaWe iQ WhiV UegiRQ iV SaUWiaOO\ Whe UeVXOW Rf Whe iQfOXeQce Rf Whe geRVSheUe RQ Whe 

aWPRVSheUe 
f) The dePaQd fRU ZaWeU fURP Whe biRVSheUe e[ceedV Whe ZaWeU VXSSO\ fURP SUeciSiWaWiRQ, 

caXViQg a ZaWeU VhRUWage 
 
IQWURGXFWLRQ WR TXHVWLRQ Q15 
WheQ Whe OiPeVWRQe XQdeUgReV a chePicaO aOWeUaWiRQ b\ Whe acWiRQ Rf gURXQdZaWeU, Ze Vee Whe 
fRUPaWiRQ Rf caYeV, dXe WR Whe diVVROXWiRQ aQd diVaSSeaUaQce Rf Whe URcN. PUeciSiWaWiRQ caXVeV Whe 
fRUPaWiRQ Rf VWaOacWiWeV aQd VWaOagPiWeV (a). 
SRPeWiPeV VWUXcWXUeV VXch aV VWaOacWiWeV aQd VWaOagPiWeV aUe aOVR fRXQd iQ VWUXcWXUeV RQ Whe 
cePeQW RU cRQcUeWe Rf bXiOdiQgV (c) aQd (d). 
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Q15) ​ SeOecW ALL Rf Whe cRUUecW aQVZeUV. 
a) The chePicaO UeacWiRQ Rf Whe diVVROXWiRQ Rf OiPeVWRQe iV: CaCO ​3​ + H ​2​O + CO ​2​ ĺ 

Ca(HCO ​3​) ​2 
b) The chaUacWeUiVWicV YiVibOe iQ figXUeV (c) aQd (d) aUe SURdXced b\ Whe UeacWiRQ: Ca(HCO ​3​) ​2 

ĺ CaCO ​3​ + H ​2​O + CO ​2 
c) IQ Whe OiPeVWRQe ZeaWheUiQg SURceVV, aWPRVSheUic CO ​2​ iQcUeaVeV 
d) DXUiQg Whe fRUPaWiRQ Rf VWaOacWiWeV, Whe CO ​2​ Rf Whe caYeV decUeaVeV 
e) B\ RSeQiQg XS Whe caYeV WhaW aUe VWiOO 'acWiYe' fRU Whe fRUPaWiRQ Rf VWaOacWiWeV WR WRXUiVP, 

Ze cRXOd caXVe aQ iQcUeaVe iQ Whe UaWe Rf VWaOacWiWe fRUPaWiRQ 
f) The EaUWh V\VWePV iQYROYed iQ Whe fRUPaWiRQ Rf OiPeVWRQe caYeV aUe PaiQO\ Whe 

geRVSheUe, h\dURVSheUe aQd biRVSheUe 
g) The EaUWh V\VWePV iQYROYed iQ Whe fRUPaWiRQ Rf OiPeVWRQe caYeV aUe PaiQO\ Whe geRVSheUe 

aQd h\dURVSheUe 
 
IQWURGXFWLRQ WR TXHVWLRQ Q16 
FigXUe A VhRZV Whe aUUiYaO WiPeV (iQ hRXUV - bOXe OiQeV ZiWh QXPbeUV) Rf Whe WVXQaPi WhaW 
RccXUUed fROORZiQg aQ eaUWhTXaNe iQ IQdRQeVia iQ DecePbeU 2004. 
FigXUe B SUeVeQWV aeUiaO iPageV WhaW VhRZ Whe VWaWe befRUe aQd afWeU Whe WVXQaPi. 
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Q16) ​SeOecW ALL Rf Whe cRUUecW aQVZeUV. 
a) The VSeed Rf SURSagaWiRQ Rf WVXQaPi ZaYeV aW SRiQW X iV VORZeU WhaQ Whe VSeed Rf WhiV 

VaPe WVXQaPi aW SRiQW Y 
b) The aYeUage ZaWeU deSWh beWZeeQ Whe eSiceQWeU aQd SRiQW X iV deeSeU WhaQ WhaW aW SRiQW Y 
c) The ZaYeOeQgWh Rf ZaYeV aW SRiQW X iV VhRUWeU WhaQ WhaW Rf ZaYeV aW SRiQW Y 
d) The heighW Rf Whe WVXQaPi ZaYeV ZRXOd haYe iQcUeaVed aV Whe\ aSSURached Whe cRaVW 
e) The eaUWhTXaNe WhaW geQeUaWed Whe WVXQaPi PXVW haYe beeQ caXVed b\ a WUaQVfRUP faXOW 
f) ThiV UegiRQ ZheUe Whe eaUWhTXaNe RccXUUed cRUUeVSRQdV WR a diYeUgeQW SOaWe bRXQdaU\ 
g) FigXUe B iV a UeSUeVeQWaWiYe e[aPSOe Rf Whe iQWeUcRQQecWiRQ beWZeeQ Whe geRVSheUe, Whe 

h\dURVSheUe aQd Whe biRVSheUe 
 
IQWURGXFWLRQ WR TXHVWLRQ Q17 
The ASROOR PURMecW cRQViVWed Rf a VeUieV Rf NASA e[SORUaWiRQ PiVViRQV WR Whe MRRQ beWZeeQ 
1961 aQd 1972. SiQce Whe fiUVW ASROOR 11 OaQdiQg RQ Whe MRRQ iQ 1969 aQd afWeU VeYeUaO 
VXcceVVfXO OXQaU OaQdiQgV, Whe ASROOR SURgUaP haV beeQ cRPSOeWed afWeU Whe OaXQch Rf ASROOR 17 
iQ 1972. 
The iPage beORZ, WaNeQ dXUiQg Whe ASROOR 8 PiVViRQ RQ DecePbeU 24, 1968, VhRZV Whe EaUWh 
UiViQg abRYe Whe PRRQ'V hRUi]RQ. 
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Q17) ​ ChRRVe ALL Rf Whe cRUUecW deVcUiSWiRQV fRU Whe iPage. 
a) The cRORU bOXe RQ EaUWh VhRZV UegiRQV ZheUe VhRUW ZaYeOeQgWhV Rf VXQOighW aUe abVRUbed 

b\ EaUWh'V aWPRVSheUe 
b) WhiWe cRORU RQ EaUWh VhRZV aUeaV ZheUe VXQOighW iV UefOecWed diUecWO\ fURP cORXdV 
c) The VWaUV aUe QRW YiVibOe becaXVe Whe ShRWRgUaSh ZaV WaNeQ iQ bURad da\OighW 
d) OQ Whe hRUi]RQ, Whe edge Rf Whe MRRQ iV cOeaU aQd VhaUS, aQd Whe eQYiURQPeQW iV bOacN 

OiNe Whe VN\ becaXVe WheUe iV QR aWPRVSheUe RQ Whe PRRQ 
e) FRU WhRVe ZhR ORRN WRZaUdV Whe EaUWh fURP a fi[ed SRiQW RQ Whe VXUface Rf Whe MRRQ, Whe 

EaUWh ZiOO QeYeU SaVV beORZ Whe hRUi]RQ 
f) The EaUWh ZiOO ORRN OiNe a cUeVceQW MRRQ VeeQ fURP Whe faU Vide Rf Whe MRRQ 
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IQWURGXFWLRQ WR TXHVWLRQ Q18 
ScieQWiVWV UeceQWO\ deYeORSed a PeWhRd WR eVWiPaWe Whe age Rf iPSacW cUaWeUV RQ Whe MRRQ'V 
VXUface b\ PeaVXUiQg Whe heaW UeOeaVed b\ WheVe cUaWeUV. FigXUe A iV a VchePaWic UeSUeVeQWaWiRQ Rf 
WhiV PeWhRd. WheQ a PeWeRUiWe hiWV Whe PRRQ, aQ iPSacW cUaWeU fRUPV; eMecWa Rf diffeUeQW Vi]eV aUe 
deSRViWed RQ Whe VXUface Rf Whe MRRQ. ThXV, e[SRVed URcNV haYe PRUe WheUPaO iQeUWia WhaQ Whe 
OXQaU fiQe-gUaiQed VRiO. The\ WheUefRUe UePaiQ hRWWeU WhaQ Whe SaUWicOeV Rf Whe OXQaU VRiO dXUiQg Whe 
QighW. 
 
*​TKHUPDO LQHUWLD ​: Whe degUee Rf VORZQeVV ZiWh Zhich Whe WePSeUaWXUe Rf a bRd\ aSSURacheV WhaW 
Rf iWV eQYiURQPeQW. 
 
The DiYiQeU LXQaU RadiRPeWeU abRaUd NASA'V LXQaU RecRQQaiVVaQce OUbiWeU (LRO), RUbiWiQg 
Whe MRRQ, SURYided iQfRUPaWiRQ RQ eMecWa abXQdaQce b\ PeaVXUiQg Whe heaW UeOeaVed aURXQd 
VPaOO aQd OaUge cUaWeUV Rf iPSacW. 
RRcNV e[SRVed aW Whe WiPe Rf PeWeRU iPSacW gUadXaOO\ PiQgOe ZiWh Whe gURXQd dXe WR Whe PeWeRU 
VhRZeU WhaW cRQWiQXeV WR faOO RQ Whe MRRQ fRU WeQV Rf PiOOiRQV Rf \eaUV. ScieQWiVWV ZeUe abOe WR 
aSSO\ WhiV idea WR caOcXOaWe Whe age Rf XQdaWed cUaWeUV. The\ fRXQd WhaW Whe \RXQgeU aQ iPSacW 
cUaWeU, Whe higheU Whe abXQdaQce Rf eMecWa aURXQd iW. 

 
FigXUe A [IPage: NASA/LRO/UQiYeUViW\ Rf SRXWhaPSWRQ/UQiYeUViW\ Rf TRURQWR] 
 
FigXUe B iV a gUaSh VhRZiQg Whe UeOaWiRQVhiS beWZeeQ Whe age Rf Whe cUaWeU aQd Whe fUacWiRQ Rf 
cUaWeUV \RXQgeU WhaQ WhaW age. 
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OQ Whe gUaSh, Whe VROid bOacN OiQe iV fRU OXQaU cUaWeUV aQd Whe Ued OiQe iV fRU WeUUeVWUiaO cUaWeUV. 
The dRWWed OiQe VhRZV Whe e[SecWed UeVXOW ZheQ Whe UaWe Rf iPSacW cUaWeU fRUPaWiRQ iV cRQVWaQW. 
The bOXe OiQe VhRZV Whe UeVXOW SUedicWed b\ a PRdeO ZiWh a cRQVWaQW UaWe Rf cUaWeU fRUPaWiRQ, 
Zhich chaQgeV aW aQ\ giYeQ SRiQW iQ WiPe. 
EYeQ WhRXgh Whe EaUWh iV PXch OaUgeU WhaQ Whe MRRQ, Whe QXPbeU Rf cUaWeUV fRXQd RQ Whe EaUWh'V 
VXUface iV PXch ORZeU WhaQ RQ Whe MRRQ. 

 
Q18) ​TaNiQg iQWR accRXQW Whe iQfRUPaWiRQ aQd Whe gUaSh, chRRVe ALL Whe aSSURSUiaWe VWaWePeQWV  

a) ScieQWiVWV XVe Whe VaPe PeWhRd WR daWe cUaWeUV RQ EaUWh aQd RQ Whe MRRQ 
b) ScieQWiVWV VSecXOaWed WhaW SOaWe WecWRQicV had eUaVed PaQ\ iPSacW cUaWeUV RQ EaUWh 
c) ScieQWiVWV VSecXOaWed WhaW SOaWe WecWRQicV had eUaVed PaQ\ iPSacW cUaWeUV RQ Whe MRRQ 
d) ScieQWiVWV haYe aVVXPed WhaW Whe UaWe Rf VRiO fRUPaWiRQ RQ Whe MRRQ UePaiQV cRQVWaQW RYeU 

WiPe 
e) FRU abRXW 300 PiOOiRQ \eaUV, Whe iPSacW UaWe Rf PeWeRUiWeV RQ Whe EaUWh aQd RQ Whe MRRQ 

haV decUeaVed 
f) The iPSacW UaWe Rf PeWeRUiWeV RQ EaUWh aQd RQ Whe MRRQ dXUiQg Whe OaVW biOOiRQ \eaUV iV 

ViPiOaU 
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IQWURGXFWLRQ WR TXHVWLRQ Q19 
NASA'V MaUWiaQ VSace SURbe IQSighW, OaXQched iQ Ma\ 2018, OaQded RQ MaUV iQ NRYePbeU. The 
HP3 iQVWUXPeQW, RQe Rf Whe VeQVRUV RQ Whe IQSighW SOaWfRUP, PeaVXUeV WePSeUaWXUeV aW deSWh. 
DeSeQdiQg RQ Whe W\Se Rf URcN, Ze caQ aQaO\]e a diffeUeQce iQ WheUPaO cRQdXcWiYiW\ aQd WhXV 
NQRZ ZheWheU Whe\ aUe URcNV ViPiOaU WR EaUWh RU QRW. 
FigXUe A iV aQ aUWiVWic YieZ Rf Whe IQSighW POaWfRUP'V HP3 iQVWUXPeQW SeQeWUaWiQg WhURXgh Whe 
VXUface Rf MaUV aQd PeaVXUiQg WePSeUaWXUe aW deSWh. 
FigXUe B VhRZV Whe PiQiPXP aQd Pa[iPXP WePSeUaWXUe eVWiPaWeV, fRU VRPe deSWhV, fRU a 
MaUWiaQ \eaU. 

 
FLJXUH A, OHIW ​: AUWiVW'V iPSUeVViRQ Rf Whe IQSighW SOaWfRUP RQ Whe VXUface Rf MaUV [IPage: NASA 
/ JPL-CaOWech]  
FLJXUH B, ULJKW ​: RaQge Rf aQQXaO Pa[iPXP aQd PiQiPXP WePSeUaWXUeV eVWiPaWed aW deSWh 
 
Q19) ​ChRRVe ALL Whe cRUUecW VWaWePeQWV. 

a) The WePSeUaWXUe YaUiaWiRQ decUeaVeV aV Whe deSWh Rf Whe MaUWiaQ cUXVW iQcUeaVeV 
b) AccRUdiQg WR diagUaP B, Whe WePSeUaWXUe VhRXOd be cRQVWaQW fRU a deSWh gUeaWeU WhaQ 5 

PeWeUV 
c) If WheUe ZaV aQ RceaQ RQ MaUV, Whe UaQge Rf WePSeUaWXUe YaUiaWiRQV RQ Whe VXUface cRXOd 

iQcUeaVe 
d) If Whe URcNV haYe gUeaWeU WheUPaO cRQdXcWiYiW\ WhaQ e[SecWed, Whe UaQge Rf WePSeUaWXUe 

chaQgeV ZiOO iQcUeaVe ZiWh deSWh 
e) If Whe URcNV haYe gUeaWeU WheUPaO cRQdXcWiYiW\ WhaQ e[SecWed, Whe UaQge Rf WePSeUaWXUe 

chaQgeV ZiOO decUeaVe ZiWh deSWh 
f) If Whe URcNV haYe gUeaWeU WheUPaO cRQdXcWiYiW\ WhaQ e[SecWed, Whe UaQge Rf WePSeUaWXUe 

chaQgeV ZiOO be cRQVWaQW aW a deSWh gUeaWeU WhaQ 3 PeWeUV 
g) If Whe URcNV haYe gUeaWeU WheUPaO cRQdXcWiYiW\ WhaQ e[SecWed, Whe UaQge Rf WePSeUaWXUe 

chaQgeV ZiOO be cRQVWaQW aW a deSWh OeVV WhaQ 3 PeWeUV 
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PDUW 4 TKHPH: FLUH (HHDW DQG EQHUJ\) 
EaUWh'V heaW aQd eQeUg\ cRPe fURP diffeUeQW VRXUceV. AOWhRXgh PRVW Rf Whe heaW RQ EaUWh cRPeV 
fURP Whe SXQ, WheUe aUe aOVR VRXUceV Rf iQWeUQaO heaW. IQ accRUdaQce ZiWh Whe WheRU\ Rf SOaWe 
WecWRQicV aQd hRW VSRWV (PaQWOe PRWiRQ, cRQYecWiRQ) Whe heaW Rf Whe \RXQg EaUWh aQd Whe 
UadiRacWiYe deca\ Rf iVRWRSeV iQVide Whe EaUWh caXVe caWaVWURShic eYeQWV OiNe eaUWhTXaNeV aQd 
YROcaQiVP. The iQWeUQaO eQeUg\ Rf Whe EaUWh iV XVefXO fRU hXPaQV (hRW VSUiQg, geRWheUPaO eQeUg\). 
WiWhiQ Whe EaUWh V\VWeP, eQeUg\ QeiWheU VWa\V iQ RQe SOace QRU diVViSaWeV, iW iV cRQVWaQWO\ 
chaQgiQg. 

 
IQ WhiV WeVW, Ze aVVeVV NQRZOedge aQd WhiQNiQg aURXQd Whe WRSic Rf heaW aQd eQeUg\ fRU bRWh Whe 
EaUWh aQd Whe ceOeVWiaO RbMecWV iQ Whe VROaU V\VWeP ZiWh UeVSecW WR Whe geRVSheUe, aWPRVSheUe, 
h\dURVSheUe aQd biRVSheUe.  
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IQWURGXFWLRQ WR TXHVWLRQV Q1-Q3: 
FigXUe A iV a ShRWR Rf aQ RXWcURS. FigXUe B iV a VNeWch Rf Whe aUea fUaPed iQ ZhiWe iQ FigXUe A 
Zhich VhRZV Whe PaMRU geRORgicaO feaWXUeV ZiWh SaUWiaO fieOd QRWeV. 

 
Q1) ​SeOecW ALL Whe cRUUecW VWaWePeQWV fRU WhiV RXWcURS. 

a) FROiaWiRQ iV fRUPed b\ RYeUhead SUeVVXUe 
b) The baQded VWUXcWXUe UeVXOWV fURP UegiRQaO PeWaPRUShiVP 
c) The fROiaWed URcN iV PaUbOe 
d) QXaUW] aQd feOdVSaU aUe PaMRU PiQeUaOV Rf diNe 1 
e) CaOciWe iV Whe PaMRU PiQeUaO Rf diNe 2 
f) CaOciWe iV Whe PaMRU PiQeUaO Rf diNeV 1 aQd 2 
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Q2) ​WhaW iV Whe chURQRORgicaO RUdeU Rf SOaciQg Whe diffeUeQW URcN XQiWV? (chRRVe RQO\ RQe 
aQVZeU) 

a) DiNe 1 iV Whe ROdeVW XQiW becaXVe iW VhRZV QR eYideQce Rf cRPSUeVViRQ 
b) DiNe 2 iV Whe ROdeVW XQiW becaXVe iW VhRZV QR eYideQce Rf cRPSUeVViRQ 
c) The fROiaWed XQiW iV ROdeU WhaQ diNe 2 bXW \RXQgeU WhaQ diNe 1 
d) The fROiaWed XQiW iV Whe ROdeVW becaXVe Whe diNe VhRZ QR eYideQce Rf cRPSUeVViRQ 
e) The fROiaWed XQiW iV Whe ROdeVW becaXVe iW aSSeaUV beORZ Whe diNe 

 
Q3) ​ Which Rf WheVe geRORgicaO SUiQciSOeV iV XVed WR aQVZeU TXeVWiRQ 2? (ChRRVe RQO\ RQe 
aQVZeU) 

a) The SUiQciSOe Rf RUigiQaO hRUi]RQWaOiW\ 
b) The SUiQciSOe Rf VXSeUSRViWiRQ 
c) The SUiQciSOe Rf faXQaO VXcceVViRQ  
d) The SUiQciSOe Rf diVcRQWiQXiW\ 
e) The SUiQciSOe Rf cURVV cXWWiQg UeOaWiRQVhiSV  

 
IQWURGXFWLRQ WR TXHVWLRQ Q4: 
The figXUe beORZ VhRZV Whe chaQge iQ SURSRUWiRQ (YROXPe iQ %) Rf PeWaPRUShic PiQeUaOV A WR D 
WhaW ZeUe fRUPed aV a UeVXOW Rf WheUPaO PeWaPRUShiVP iQYROYiQg WePSeUaWXUeV XS WR  
700�C. 
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Q4) ​SeOecW ALL Whe cRUUecW VWaWePeQWV. 
a) The cRe[iVWeQce Rf PiQeUaOV A aQd B iQdicaWe a ORZ WePSeUaWXUe PeWaPRUShiVP (beORZ 

400�C) 
b) MiQeUaOV B aQd C aSSeaU WRgeWheU aURXQd 500�C 
c) The SUeVeQce Rf PiQeUaO C iQdicaWeV a OiPiWed WePSeUaWXUe iQWeUYaO fRU WhiV PeWaPRUShiVP 
d) The cRe[iVWeQce Rf PiQeUaOV C aQd D iQdicaWeV a WePSeUaWXUe PeWaPRUShiVP Rf 600�C RU 

PRUe 
e) MiQeUaOV C aQd D aSSeaU fXUWheU fURP Whe PagPaWic iQWUXViRQ WhaQ PiQeUaOV A aQd B 
f) The UeOaWiYe SURSRUWiRQV Rf PeWaPRUShic PiQeUaOV caQ be chaQged dXe WR Whe iQcUeaVe iQ 

WePSeUaWXUe dXUiQg PeWaPRUShiVP 
g) The ZaWeU cRQWeQW iQ PeWaPRUShic PiQeUaOV iQcUeaVeV dXe WR Whe iQcUeaVe iQ WePSeUaWXUe 

dXUiQg PeWaPRUShiVP 
 
IQWURGXFWLRQ WR TXHVWLRQV Q5-Q6: 
DXUiQg Whe deadOieVW fiUe Rf 2018 iQ CaOifRUQia, 8,527 fiUeV bXUQed 766,439 hecWaUeV. ThiV iV Whe 
OaUgeVW aUea bXUQed accRUdiQg WR Whe CaOifRUQia FRUeVW aQd FiUe PURWecWiRQ DeSaUWPeQW aQd Whe 
NaWiRQaO FiUe CRRUdiQaWiRQ CeQWeU. FigXUe A VhRZV Whe fiUe VSUeadiQg RYeU Whe Vide Rf Whe hiOO iQ 
GXiQda, CaOifRUQia RQ JXO\ 1, 2018. 
FigXUe B iV a YiVibOe VaWeOOiWe iPage WhaW VaPe da\, iQ WhiV aUea. 
SPRNe aQd cORXdV caQ be eaViO\ diVWiQgXiVhed b\ WheiU cRORU RQ VaWeOOiWe iPageU\. ThiV iQcOXdeV 
daUN caUbRQ SaUWicOeV iQcOXdiQg bOacN aQd bURZQ SaUWicOeV, Zhich aUe a PaMRU SURbOeP iQ Whe 
cRQWe[W Rf cOiPaWe chaQge. 

 
Q5) ​BaVed RQ Whe WZR figXUeV, chRRVe ALL Rf Whe aSSURSUiaWe deVcUiSWiRQV fRU Whe bOacN caUbRQ 
SaUWicOeV. 

a) DaUN caUbRQ SaUWicOeV abVRUb PRUe VROaU UadiaWiRQ iQcideQW iQ Whe aWPRVSheUe WhaQ cORXdV 
b) DaUN caUbRQ SaUWicOeV iQ Whe aWPRVSheUe caQ iQcUeaVe Whe EaUWh'V VXUface WePSeUaWXUe iQ 

Whe VhRUW WeUP 
c) DaUN caUbRQ SaUWicOeV caQ caXVe aQ iQYeUViRQ Oa\eU iQ Whe aWPRVSheUe 
d) DaUN caUbRQ SaUWicOeV aUe UaUeO\ WUaQVSRUWed WhURXgh Whe aWPRVSheUe fURP WheiU VRXUce WR 

RWheU SOaceV 
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The XVe Rf fRVViO fXeOV aOVR UeOeaVeV daUN SaUWicOeV Rf caUbRQ iQWR Whe aWPRVSheUe. AfWeU beiQg 
deSRViWed RQ Whe gOacieU, Whe\ iQfOXeQce Whe aPRXQW Rf ORcaO eQeUg\ UadiaWiRQ aQd VigQificaQWO\ 
daUNeQ Whe aUea, aV caQ be VeeQ iQ FigXUe C (beORZ). 

 
FigXUe D VhRZV Whe OeQgWh Rf Whe AOSiQe gOacieU RYeU WiPe (Fig D-3) Zhich haV decUeaVed 
dUaPaWicaOO\ ViQce Whe eQd Rf Whe 19Wh ceQWXU\. IQ RUdeU WR eVWabOiVh Whe UeaVRQV fRU Whe UaSid 
UeWUeaW Rf Whe gOacieU, Whe VcieQWiVWV ZRUNed RQ diffeUeQW SRVVibOe facWRUV VXch aV ZiQWeU 
SUeciSiWaWiRQ (Fig D-1), VXPPeU WePSeUaWXUe (Fig D-2) aQd eVWiPaWed VRRW ePiVViRQV fURP 
EXURSe (Fig D-4). 
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NRWe: JJA fRU Whe Y a[iV Rf Fig. D-2 cRUUeVSRQdV WR VXPPeU: JXQe, JXO\, AXgXVW. BC fRU Whe Y 
a[iV Rf Fig. D-4 PeaQV ³BOacN CaUbRQ´ 
 
Q6) ​BaVed RQ Whe abRYe iQfRUPaWiRQ, chRRVe ALL Rf Whe aSSURSUiaWe iQWeUSUeWaWiRQV UeOaWiQg WR 
Whe UaSid UeWUeaW Rf Whe gOacieU. 

a) The AOSiQe gOacieU begaQ WR decOiQe UaSidO\ aV Whe WePSeUaWXUe iQ VXPPeU URVe UaSidO\ aW 
Whe eQd Rf Whe 19Wh ceQWXU\ 

b) The gUadXaO decUeaVe iQ SUeciSiWaWiRQ iQ ZiQWeU iV UeVSRQVibOe fRU Whe UeceQW UeWUeaW Rf Whe 
AOSiQe gOacieU 

c) The UeWUeaW Rf Whe AOSiQe gOacieU aW Whe eQd Rf Whe 19Wh ceQWXU\ iV SURbabO\ QRW UeOaWed WR 
WePSeUaWXUe 

d) IQdXVWUiaO VRRW SURbabO\ iQfOXeQced Whe UeWUeaW Rf Whe AOSiQe gOacieU 
e) HigheU VQRZfaOO dXUiQg Whe 20Wh ceQWXU\ ZaV UeVSRQVibOe fRU Whe UaSid UeWUeaW Rf Whe 

AOSiQe gOacieU 
 
IQWURGXFWLRQ WR TXHVWLRQ Q7: 
The RceaQ aQd Whe aWPRVSheUe aUe cRQVWaQWO\ e[chaQgiQg heaW, aV VhRZQ iQ Whe figXUeV beORZ. 
FigXUe (a) VhRZV Whe diVWUibXWiRQ Rf Whe PeaQ aQQXaO iQcideQW VROaU UadiaWiRQ (VhRUW ZaYe). FigXUe 
(b) iV Whe OaWeQW heaW ORVV fURP Whe RceaQ b\ eYaSRUaWiRQ. The diVWUibXWiRQ Rf QeW heaW fOX[ (c) caQ 
be RbWaiQed b\ VXbWUacWiQg Whe WRWaO aPRXQW Rf heaW ORVW dXe WR eYaSRUaWiRQ b\ iQcideQW VROaU 
UadiaWiRQ (a SRViWiYe VigQ UeSUeVeQWV a WUaQVfeU Rf heaW fURP Whe aWPRVSheUe WR Whe RceaQ, Whe 
UeYeUVe cRUUeVSRQdV WR a QegaWiYe VigQ). FigXUe (d) VhRZV Whe OaWiWXdiQaO diVWUibXWiRQ Rf each Rf 
Whe WhUee SaUaPeWeUV (a) (b) (c). The diVWUibXWiRQ Rf Whe QeW heaW fOX[ iQ Whe eTXaWRUiaO Pacific 
OceaQ iV UeOaWed WR Whe EO NixR SheQRPeQRQ Zhich UeVXOWV fURP Whe chaQge iQ PeaQ RceaQ 
WePSeUaWXUe becRPiQg PRUe iPSRUWaQW. 
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Q7) ​ChRRVe ALL Whe cRUUecW VWaWePeQWV. 

a) The aPRXQW Rf (a) (VROaU UadiaWiRQ) ZiOO iQcUeaVe if a hXge YROcaQR eUXSWV 
b) The PaMRU PechaQiVP Rf heaW WUaQVfeU fURP Whe RceaQ WR Whe aWPRVSheUe iV eYaSRUaWiRQ aV 

VhRZQ iQ figXUe (b) 
c) IQ addiWiRQ WR OaWeQW heaW, WheUe aUe RWheU SURceVVeV b\ Zhich Whe RceaQV ORVe fURP heaW WR 

Whe aWPRVSheUe 
d) The VaOiQiW\ Rf Whe Vea aW Whe VXUface aW 20�N aQd 20�S iV ORZeU WhaQ Whe VaOiQiW\ iQ Whe 

eTXaWRUiaO UegiRQ 
e) A hRW aQd VaOW\ cXUUeQW ciUcXOaWeV iQ Whe aUea PaUNed ³X´ 
f) The QeW heaW fOX[ iQ Whe aUea PaUNed ³Y´ ZiOO iQcUeaVe ZheQ Whe SheQRPeQRQ EO NixR 

ZiOO WaNe SOace 
g) ³Y´ haV Whe ORZeVW VXUface WePSeUaWXUe aPRQg PaUiQe aUeaV ³X´ ³Y´ aQd ³Z´ 
h) The RceaQ cXUUeQW aURXQd Whe ³Z´ ]RQe SOa\V aQ iPSRUWaQW UROe iQ Whe WUaQVfeU Rf heaW 

fURP Whe IQdiaQ OceaQ WR Whe AWOaQWic OceaQ 
 
IQWURGXFWLRQ WR TXHVWLRQV Q8-Q9: 
AOWhRXgh acWiYe, Whe SXQ aSSeaUV VWaWic iQ Whe UegiRQ Rf YiVibOe ZaYeOeQgWhV. FigXUe A VhRZV 
iPageV Rf Whe SXQ iQ Whe YiVibOe (a) aQd XOWUaYiROeW (b) ZaYeOeQgWhV. IPage (c) iV a VROaU 
PagQeWRgUaP fURP OcWRbeU 28, 2003. The daUN VSRWV iQ (a) aUe VXQ VSRWV. IPage (c) VhRZV Whe 
VWUeQgWh Rf Whe PagQeWic fieOd iQ Whe diUecWiRQ Rf Whe OiQe Rf VighW. HeUe, Whe UegiRQV ZiWhRXW a 
PagQeWic fieOd aUe iQ gUa\ aQd WhRVe ZiWh diffeUeQW SROaUiWieV aUe iQ bOacN aQd ZhiWe. The bUighW 
SaUW iQ Whe ORZeU ceQWeU Rf (b) iV a VROaU fOaUe. A VROaU fOaUe UeOeaVeV aQ eQRUPRXV aPRXQW Rf 
PaWWeU aQd eQeUg\. The OighW ePiWWed aQd chaUged ZiWh SaUWicOeV UeacheV Whe EaUWh aQd iPSacWV 
Whe eQYiURQPeQW aV ZeOO aV hXPaQ Oife. WheQ a OaUge VROaU fOaUe aSSeaUV, OighW aQd eQeUg\ ZiOO 
WaNe VRPe WiPe WR Ueach EaUWh. 
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FigXUe B VhRZV Whe WiPe Rf aUUiYaO, Whe WiPe Rf e[SRVXUe WR diffeUeQW ZaYeOeQgWhV Rf OighW, 
chaUged SaUWicOeV aQd VROaU ZiQdV fURP Whe SXQ UeachiQg EaUWh. If RbVeUYaWiRQaO daWa fURP Whe 
SXQ iV VhaUed iQ UeaO WiPe WR VSace ZeaWheU fRUecaVWiQg V\VWePV, daPage WR Whe EaUWh cRXOd be 
UedXced. 
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Q8) ​SeOecW ALL Whe cRUUecW VWaWePeQWV Zhich caQ be dedXced fURP figXUe A. 
a) The PagQeWic fieOd iV VWURQg aURXQd VXQVSRWV 
b) The PagQeWic fieOd iV ZeaN aURXQd VXQVSRWV 
c) The Vi]e Rf Whe VROaU fOaUeV iV iQdeSeQdeQW Rf Whe Vi]e Rf Whe VXQVSRWV 
d) If Whe SXQ haV VeYeUaO OaUge VSRWV fRU a ORQg WiPe, Whe aYeUage WePSeUaWXUe Rf Whe EaUWh 

ZiOO iQcUeaVe 
e) WheQ a VROaU fOaUe aSSeaUV, Whe gaV deQViW\ iV ORZeU cRPSaUed WR aUeaV ZheUe WheUe iV QR 

VROaU fOaUe 
 
Q9) ​ BaVed RQ figXUe B, chRRVe ALL Whe cRUUecW VWaWePeQWV. 

a) ViVibOe OighW WaNeV abRXW 8 PiQXWeV WR Ueach EaUWh 
b) ViVibOe OighW WUaYeOV faVWeU WhaQ X-Ua\V ePiWWed b\ Whe VROaU fOaUe 
c) EQeUgeWic SaUWicOeV ZiWh a gUeaWeU PaVV aUUiYe fiUVW RQ EaUWh 
d) MRVW high eQeUg\ SaUWicOeV Ueach EaUWh iQ fRXU da\V 
e) The high eQeUg\ SaUWicOeV ePiWWed b\ Whe SXQ diVWXUb Whe eaUWh'V PagQeWRVSheUe, 

geQeUaWiQg PagQeWic VWRUPV 
f) LRQg ZaYeOeQgWh eOecWURPagQeWic eQeUg\ ePiWWed b\ Whe SXQ diVWXUbV Whe EaUWh'V 

PagQeWRVSheUe, caXViQg PagQeWic VWRUPV 
g) The PeWeRURORg\ Rf VSace aURXQd Whe EaUWh dXe WR VROaU acWiYiW\ caQ be SUedicWed b\ 

RbVeUYiQg chaQgeV iQ VXQVSRWV 
 
IQWURGXFWLRQ WR TXHVWLRQ Q10: 
The MaUV e[SORUaWiRQ URYeU "CXUiRViW\" haV aVVePbOed a daWabaVe ViQce iW OaQded RQ MaUV iQ 
2012, cRQVWaQWO\ PRQiWRUiQg Whe eQYiURQPeQW VXch aV WePSeUaWXUe aQd SUeVVXUe RQ MaUV. FigXUeV 
A aQd B VhRZ Whe WePSeUaWXUe aQd SUeVVXUe chaQgeV PeaVXUed aW GaOe CUaWeU (QeaU Whe MaUWiaQ 
eTXaWRU) WhaW "CXUiRViW\" e[SORUed fRU 1,300 VROV afWeU OaQdiQg. ³SRO´ cRUUeVSRQdV WR Whe aYeUage 
MaUWiaQ VROaU da\. The chaUWV VhRZ bRWh Whe Pa[iPXP aQd Whe PiQiPXP Rf each YaOXe b\ daWe. 
FigXUe A aOVR cRPSaUeV Whe WePSeUaWXUe chaQge iQ MaUV ZiWh Whe aQQXaO WePSeUaWXUe chaQge iQ 
LRV AQgeOeV. 
The MaUWiaQ aWPRVSheUe iV PaiQO\ cRPSRVed Rf caUbRQ diR[ide. TheUe iV a 'SROaU caS' ZheUe cROd 
caUbRQ diR[ide e[iVWV iQ Whe fRUP Rf ice. The 'SROaU caS' iQcUeaVeV RU decUeaVeV iQ YROXPe 
accRUdiQg WR Whe VeaVRQV. 
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FigXUe A: SeaVRQaO WePSeUaWXUe YaUiaWiRQV aW GaOe cUaWeU 

 
FigXUe B: VaUiaWiRQ Rf aWPRVSheUic SUeVVXUe aW GaOe cUaWeU 
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Q10) ​ SeOecW ALL Rf Whe cRUUecW aQVZeUV fRU FigXUeV A aQd B. 
a) A \eaU RQ MaUV cRUUeVSRQdV WR aSSUR[iPaWeO\ 350 SRO 
b) The daWe 900 SRO cRUUeVSRQdV WR Whe MaUWiaQ VXPPeU iQ GaOe cUaWeU 
c) The diXUQaO WePSeUaWXUe diffeUeQce RQ Whe VXUface Rf MaUV iV gUeaWeU WhaQ WhaW RQ Whe 

VXUface Rf Whe EaUWh 
d) The aQQXaO WePSeUaWXUe iQWeUYaO RQ Whe VXUface Rf MaUV iV gUeaWeU WhaQ WhaW Rf EaUWh 
e) MaUWiaQ VXUface WePSeUaWXUe iV ORZeU WhaQ EaUWh'V VXUface WePSeUaWXUe becaXVe MaUV iV 

VPaOOeU WhaQ EaUWh 
f) MaUWiaQ aWPRVSheUic SUeVVXUe iV ViPiOaU WR WeUUeVWUiaO aWPRVSheUic SUeVVXUe. 
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LLQNV WR WHVW (IESO 2019 KRUHD, LQ FUHQFK) 
hWWS://ZZZ.VcieQceVaOecROe.RUg/ZS-cRQWeQW/XSORadV/2019/09/WT1_FRENCH_VERSION_VF.Sd
f  
hWWS://ZZZ.VcieQceVaOecROe.RUg/ZS-cRQWeQW/XSORadV/2019/09/WT2-FR-VF.Sdf  
hWWS://ZZZ.VcieQceVaOecROe.RUg/ZS-cRQWeQW/XSORadV/2019/09/WT3_FRENCH_VERSION_VF.Sd
f  
hWWS://ZZZ.VcieQceVaOecROe.RUg/ZS-cRQWeQW/XSORadV/2019/09/WT4_FRENCH_VERSION_VF.Sd
f  
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