. Question 1 (10 marks)

Some birds migrate every autumn, some fly to cooler countries and some fly to warmer
countries. The bar-tailed godwit in the photograph can fly for nearly 11 000 km without
stopping. During the eight-day journey that it takes to cover that distance, the bird doesn’t stop
for food or rest. This makes the bar-tailed godwit the bird with the longest recorded non-stop

flight.
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. Question 1a (1 mark)

S
S

One bar-tailed godwit flies 1200 km in a
day. Calculate the speed in km h™"
(in kilometres per hour).
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D Quastian 1a [1 mark) '

Qne par-taded godwit flies 1200 km in &
day. Calculate 1he speed i km b
vin kilometres per hour),
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Photograph of bar-maled godeil
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q-llun 1k (2 marks]

Soentists fit satellile ransmetiers 1o 16 godwils at two Iocations in New Zesland. Latar the
scientisls use the information from the satellite ransmillers and calculate that the average

spead of the bad is 56 km b7,

Outline two faciors that may effecilihe average speed achieved by the bardaied godwit,
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o Question 1c (1 mark]

The graph below shows parl of & dfleran
migrating bird's joumney.

Select the appropriabe diagram which
represents the frces acling betwesn
ponts B and C on the graph.

This media s ImMEractive
Horear over the paints to reveal dala.
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The graph below shows par of a different
migrating bird's joumey.

Thim meia Ik inferactive

Hower over the points fo reveal dala.
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Question 1d 4 maks)



The graph below shows part of & different
migrating bird's poumey.

Thes media ls inleracive

Honeer avear the painds b renveal data.

Question 1d |4 marks)

Explain what is happening wih respect to
e force, velocily and acoelsration of 1he
bird bebwaen points G and 0 on the graph,
Inchude in Wodr explanalion which of

Mawton's laws is being cbheved as the
graph changes.
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The graph below shows part of & different
migratineg Dird's joumey.

This mesia is imeracive
Howver aver the points b reveal data.
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Queston 1& (2 marks|

Use the graph to calculate the distance
fravelled by the bird while decelarating.
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Qisestian 2 (10 mar kAl |x

These animations shaw the two different typas of wave maving along springs. r

Thick reavdia conls e e aodis | This madia conlains no suSic




Chsestion 2o {2 marks)

Label the two diagrams below 1o show wavelength, amglilude, compression and ranelaclion.

Mlm Ciagram 1
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Infrasaund is a ke frequency longitudinal wave thal elephants, whales, rhinoceros and alligalors
U= o commurecate wish aach other. The frequancy of Infrascund waves is kawer ihan 20 Hz.
Infrasound waves can travel very long distances through air 6t & speed of 330 m 7',

Question 2 (1 mark)

e ———————
¥

Calculate tha fraguency of wave A
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Sound waves can be represenied on @
compuler Bekiw are some wases
recorded on a computer from four difarent




. Quaston 20 (1 mark}

Sound waves can be represenied on a
compiter. Balow are some Weves
recorded on a compuier from four differend

Calculate the frequency of wava A
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. Aueslicn 2 (1 k)

Identify which two waves have the samie
frequency.

Tirme in secnnds




Sound waves can ba represanied on &
compuler, Below are some waves

recarded on a computer Trerm Tour different

Question 2 (1 mark)

Identity which two waves hawa tha same
frequency.
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Sound waves can be represented on &
compuler. Below are some ‘wavas
recorded cn a computer from four diffarent
SOUrCES,

Quastion 3d {7 marks)

Calculate the wavalengih of wava ©.




Sound waves can be represenied on a
compuler. Below are same waves

recorded on a comguter from Tour difensn

Infrasolnd waves have a freguency of less

than 20 Hz. Lise your answers above 1o
identify which wave does nal shaw

infragounid.
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Guesstion 3 {3 marks)

Animals use infrasound as the waves fravel long distances. This is becauss low frequency, long
wavelength nfrasound waves |lose liflle energy in iransmission










D Question 3a |2 marks)

Use the data ard diggram o identity each | Dreggahka iteme
ol the materials the ray passas through
Drag and drop the label bo the correct
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¥ Question 4 (A madks)

Clupston 43 (1 meark )

Select an appropnate charge for each particle bedaw.

Eleciron: | Select :hEE .
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Proton: Select charge

_ Question 48 (3 marks)

Most materinls are electricaly neairal, they
conlain equal numbers of chargpad
particies. The animation shows that f a
clath 5 used to rub a plasbc rod, the od
betomes pasilively changed.

to explain the process

Meutron: Selec chage -

Thia misdia in inisraciee
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| I...- Quastion 4t {3 marks)

klast materials ane Emw neuiral; IhE'r This media i Imieracire
contain equal numbers of charged
paricles, The animation shows that d a
chath is used o rub a plastic rod, e od
Decomes positively changed.

Use (e animation to explain e process
that has occumed betwean tha clath and
the rod, leaving the rod postivedy charged
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n Quastion 4 (4 marks)

Using the concepd of induction, suggest
why the polystyrens pellets alick ba Harmy

Harry the cat is rolling around on the
carpet on a very dry day when ha

nolices a cardboard box rearby full of
palystyrene. Wanting to play, he jurnps nba
the Bos! 'When Harry is pulled out of the
box, the polystyrense peliets are sluck o
his fur.
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Lising the cancepl of induclion, swggest
wihvy the palyabyrars pellats shck o Hamy
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This question is about baat transfer,
List ihe three ways ihal beal & ransfered.
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' I1 ¥ & hypathesis for this expenment.




e that Zeina needs to control, Describe haw and why this variable should be
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gt results Zaina needs o colect to ensure thad she has sufcent relavan data
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Question & (B faa)

Anather studenl, Gareth, finds that his cup of coffes cools down too guickly when laking # horme
fram his local coffee ghop. He wanders if the thin cardboard cup is the reason for the coffes

Caoln g oW boo guickly.

Gareth formulaies the hypothesis: “The thicker the coffes cup. the kengear the coffes will iake 10
caol dawn becavuse (he heal will lake langer ba transfer through the thicker material of the cup™
He hings cups of different thickresses in his Kilchen.

He fills each cup with coffee to the same level and fimes how long it inkes for the coffee to coal
down fram 75 °C 1o 50 °C in each cug

veollrw




State and justify whether the results of
Gareth's investigation sugport his
hwpothess.
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L .

lour weaknesses in Gareth's method. For aach of the weaknesses, explain how

i;_'_‘_ was affected, Uise sciendific knowladge and undarstanding in your answer.
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Develop % in the understanding of atomic physics have led 1o many usaful applications in

dustry, medicing and technology

hreugh understanding patierns in the propertees of alpha (o), beda (B8] and gamma {y} radation,
antists have developad ways n which the specific properties may be usad.

ful property is the difference in the penetration of slpha, beta and gamma radiation. The

N comparnes 1he penetration of the Hies types of radiation,




N LS

The amaunt of beta radiaticn absorhes
depends on the thickness af the materias.
This propery of beta radiation s used 1o
manior the Shickness of alumireumn #oil

produced in an aluminmum faciory,

E-'—'ﬂ.ﬂrﬂull:-ﬂ:l
om dala from delecion

L Alumireum fal

P soume

Your task is to design an investigation o
determine how the thicknass of aluminium

foil affects tha amount of bela radistion
ab=nrbead,

State the independant and depandan
vanables in your nvestigaion.

Independant warnable



The amount of beta radiation absorbed

depends on the thickness of the materials.

This property of beta radiation = used to

marsor the thickness of aluminium foil Dependent variabie
produced in an aluminium factory.

Eensor adusis rollers based




The amaunt of bela radiation absorbied

depends on the thickness of the materials.
This property of beta radiation s wsed to
manior tha thickness of aluminium fodl
produced in an aluminium factory.

Eensor adusis rollers based

o data from delecics

=1t

“oe Alumimium ol

Qutline the nature of bata rediation
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ey -

Formulate a hypathesis that would be

A el i s ir i v -a i didiros il



Formulate a hypothesis thal waulkd be
bested by your investigaton wsing scientific

knowdedge and understanding.
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The following video shows haw the abscrphion of radiation can be measwred with a Geiger
Puller tube

Ihig f.'il".-l'!]ﬂf-b-"-“"."' fuba 15 bnked 10 a digital rate meter. The rate meater g'es readings In counts
per secand, which is a measure of the number of ionizations delecied by the Geger-Muller tube
A SO0
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The following videa shows o (e absorplion of radishion can b= maasured willh & Gaiger-
| futliar fube

| The Geger-fMuler lube = linked o a digital raie meser, The rata mater greas readings in counbs

Each secomd




You ane provided with the following equpment;

# A gource ol bata radialion. In this case slronbum=-90 will B used. The radoaaclive gaunce &

in & sealed leaddined containar and produces a beam of beta radation
= & rumber of sheets of alminiem fol, with & thickness of 004 mm

« Slandard labaralony equipment (melre rules, damps and clamg stands, ale ).




 the method you would use to collect data to fest your hypothesis from part (o).
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: -::-_'_.": ig all amound us.
kground radkabon doas not come
am the source; it is natwrally occurnng,

af the background

L Guestion 71 {2 marks)

Describe how the data collected could be
correcied for the possible effects of
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e
Fa o’

Pardr precaubons you would take to ersure that the method was carmed out
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a perform exactly lhe same experimental method as the one yau planned but
me, You =8 an alpha source instead of the bata sounce.

Ll '_Mhhhmmuﬂmﬂnﬁﬁcwm:nd
slanding in your answer.
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U Cunstion # {12 erarka) x

WWa hawve saan that stronhum-80 hes usedful applications in indusiny bt uncontralied release of
strontium=30 inlo the envronment has negative consequences

In 2011, there was & dizaster al the Fukueshima Daschi nucleas power plant in Japan. Thes
disaster resulted in the release of large amaounts of radioactive water into the local envronemenl;
soientists think thal this process = shll occumng. The waber comains many

diferent radicisatopes including strentium-30. Soime of This material macs iIts way Inie the: 5ea
and has bean spread globally as a resus

The map below shows & model of how the redicactse matanal redessed from Fukushima might
spread across the warld in seawater, The darker colour shows where the readings of radiakian
are predcied 1o be 1he highest




The map balow shows 8 model of how the radicactive mataral released from Fukushima meght

spread across the world in seswater. The darkar colour shows whare the readings of radialion
are predicted o be the highest
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Two years after the Fukushima Daiichi
disasier, scenlists wanbad to investigata
what was happanng inssde the reactor.
Radiation levels insade the reaclor wera
bae hagh Tor humans 1o invesbgate dracty
50 thie sciantsts used a probe specially
designed o work in radaactive conditions.

The scientists found evidenca of highly
radicachye water leaking from the reacior.




desigred to work in radicactive condilions.
" The scienbisis found evidence of highly
radicactive water leaking from the reactar.

re geing o colleet data to enable you 1o plol a decay curve. You need 1o knaw how the
| um-80 nuckel varies with bme, Time: is your ndependent variable and rumber of

he |aft balow shows the data that wou will record during the simulation.



This media Is interacttoe Identify six times ad which you il
recond data. Run and pause the simulation

]
Hiiden | o codlect this data.
AUTBars Trial 1 Trial Z Trial 3 |

Faww dipin  Trial1  Tiald Tisld  dewregs

Calculate mesan averages and anter iham
in the column headed “Average™ You

should give yaur vahies to an appropriaie
number of significant igures.




e % 2% a% s 8T e,
"
o B . et Identify six limes al which you wil
= ot 8,y "' ar record dala. Run and pause the simulation
B T o collect this data.
* s R g
i 100 Tava 1l i M i Bl 7 Bl L e

Ko =

e ®Sr 0 oy Calculate mean averages and ender them
i the column headed “Avwerage. Yo

O bete partice should give your values o an approgriabe
number of significant Sgures.



i
digisolope thal was released in the Fukushima Daiichi nuclasr disastar was

- 137 4 & shudent used a simulation 1o collect decay data for carsum-137.
e in the graph below where me is on the x-axis and average percentags
remaining is an the y-axis,

weer the points io reveal data
: L



da 20 220 W0




Some of the data is also presanted n tha graghs below. Click on the tabs o wew the diferent
graghs.

Select the most apprapriale graph 1o
prasant the data.

et e

P i E-bo-paind
Siraighl lire
Smenalh curve

The hall-lfe = characisnafic of a partcular
isologe.
Lsirg fhe graph, calculate (he aversge




The half-life is characlenstic of a particular
isotopa.

Usirg the graph, caleulate the aversge
half-life for caesum-137. You should use
at least three data pairds in your
calculation.




~ Select the mast appropnate graph ta

e present the data,
[Select <]

Quastion Be {3 marks)

The hal-lée s charactensiic of a parbcular
isoiope.

Lising tha graph, calculate the avarage
half-life far caesaum-137. You should wse
i at least three data points in your

MY OYR YR LYY LYY calcation.
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Question Bc | marks)

Tha hat-Ide s charactarnstic of a paricular
isolope,

Lising the graph, calculate the sverage
half-life for cassum-137, You should use

at least three dala painls in yous
calzidation.
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A different isclope of caesium,
caesm-134 was alsd ralegaed.

aesium-134 has a half-life of two years.
If the Fulkushima Daiichi disaster relesased

1 600 000 atoms of caesum-134 indo the
ooean, calculate how long it would lake
for this nurmber 1o decreasa b 100 000,
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This queslion is about 1he generalion and ransmisson of elecinoty. In many developed
Souniries, elachicity s generated in lange power stations, tar away from where the people who
usa the elecincty live and wark

The energy sources that pawer the generators in large ndusinal cowsntnes ane coal, gas and
nucledr (hsslon) reaclors, or a mix of these










.ﬂiqr:ud-ludutl nuckear power stalions ane bull rear large rivers or the sea.




-'-'Z‘_:j:.‘a- some electrical power as i ransfers Trom the power slation to the city. One
uticn is 1o reduce this power loss by increasing the voltage of the elecincty in the cables
i energy braveds long distances.

if &= IV, when the secondary voltage
doubles, state whal happens (o the
secondary current,

curmant and

B




If P = ¥, when the secondary vollage
doubles, stabe whal happens i the

L= =L E
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hy inGreasing the voltage reduces the power losd during fransmission.
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ource of energy that is found in many parts of the world, When coal is burned, i
0ases: Waler vapour (H;O), carbon dioxide (C0;) and sulfur dioxide [S05).

two of the gases listed abave and describe a prablem associated with each.




argy that s found in many parts of the world, When coal is bumed. it
water vapour (HzO), carbon duoxide (C0:) and sulfur dicxide [S0,).










—_

oparate continuously, 24 hours a day, and il afen akes many days 1o urm

generalion company might sel eleciricity mare cheaply at raght than
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Questman 10 (15 maia|

The animation below shows a sustainable solufion ta trafc management in an Afncan oty

Map of city
06:00 morning

Key:
B power off
" | power on

-
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I anmahon BRicd shodes 5 suUslaimabke sadbon 1o Fahe rtardgesmand in & African oy

Battery

s station

e vep hav & Solar 5 1
==
liy caphing e gy ol thie Sun




suggest a different application where a constant source of electnaoty is

o -__"-._. -



from the animation and your wider MYF shudes, discuss and evaluate the
solar elecirical pawer supply ta salve the problem idertified in part (a). In

pe of elecincity is imporiant ;m your appication

if using a small-scale power supply n this Situabion

s of uging & smal-scale power supply I this situation




