Questian 1 (8 marks) £

Question 1a |1 mark]

=

The skelaton consisis of bonas, joinls and
carlilage. A diagram af the elbow joind is
shown baloes

| g

U Question 1b (1 mark}

The albow is an exgmple of & hirgs joint.
State the name of one olher hinge joint in
tha hurnan body.

Queation 1¢ (2 marks)

Thae bones provige surfaces to which

ruscles allach. Bomes act as levers, and
riuscles can anly do wark: by pulling an
tha bones fo which thay are atieched.

Belact the name of muscls X

4 ! Cutline how the two musckss, X and Y, in
O Delloid the diagram abode work [ogelher o mowe
o Humerus the sm.
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ﬁ Cuestion 1d {2 marks} )

Energy released by celliar respiration is neaded Tar mosement. Outline ore similasty and one
differance bebasan asrobic and anacrchic celidar resgiration in humens.

wm—._.

Outline 1he skelelon's funclions in the boxes below, The first o boxes heve bean completed
far yau,

Function Function
Support and posiure Storage of minerals
|  How does this happen? How does this happen?

 Muscles sttached o bones in the legs  Minerals such & caicium, iron snd
wark togather fo swapod the body when | DotEESIAT ang Sfarsd i bares and
EfEnding relaased mo the blood when maeced

by the hody
|




Function

Protection

How does this happen?

Function

Blood cell production

How does this happen?

u Cuestion 2 (8 marks)

cal

Standard packaging
e (—Gas

Active packaging

Scientists are looking for ways fo keep food fresh for longer. Active packaging changes the
conditions inside the packaging to extend the time foecd stays in good condition and is safe o

Az bananas ripen, they produce a gas thal speeds up the ripening process. The image balow
shows how active packaging can absarb and remove this gas.




» (Gas absorber
= Coating to prevent growth of microbes

U Question 2a (2 marks)

—nmmP A ——
Suggest two benefits of using active packaging when transporting fruit.

D Question 2b (3 marks) .

Other active packaging solutions wark by keeping temperature constant. Describe why many
foods are stored between 3°C and 5°C.
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n Queslicn 26 (3 rarks)

Before actve packaging was developed, pecple usad athar mathods o keep food fresh for
longer. Histarically, salt was put on maat to kil hactaria and prevent tham from multplying, Tha
micrescops images below show bactena on Tresh and salled meat.

Fraah maat Salted maat

Describe why bacteria on salted meat have changed 1helr form ard no lenger have a smooih
surfacs,



" Ld Cmestion 3 (10 marks)

Lacicse is the majr enargy source for infants and young mammals, Lachesse i feund in milk
and is braken down by an enzyme caled lactase,

Question 3a |2 marks)

Qutline the impartance of anzymes in the body,

n Griesliaon 3B (1 mark)

An arganism that is able to produca lactase s sald bo be factose tolerant. A copy of tha dominand
allele, T, must be inherited. The recessive allel: has the symba 1,

State whether each genotype below is lactose tolerant or not by completing the tabia.

Lacicas
Tkra Rl

2
|







U Question 3e (1 mark)

Lactase production in humans often begins to decrease from around age two. However, lactose
tolerant individuals continue to produce large quantities of lactase as adults. The infographic
below gives some data about lactose tolerance around the world.

This media is interactive
Hover over each of the highlighted countries for more information.

©

Using the data in the infographic, state the relationship between lactose tolerance and milk
consumption.



u Question 3f (1 mark]

suggest why scientists should be cautious when drawing conclusions about this data.
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u Cuesticn 4 (156 marks) I

The agayve plant can be processed bo produce fibres thal can be used in the texlile indusing. The
plant fibres can be removed by hand or using a machine, Onca tha planl fibres hawe been
ramayvad, they can s 1esied 1o measure how EEEIIl:.' ey giratch or bregk

Afler pracesging, the condilians wnder which the plant fibres are stored can be varied o alter
thair propartas.

After processing, the condiicns under which the plant fibres are stored can be varied to alter
their properties.

Some students wanted to study the effects of humidity on the strength of plant fibres. They set
up a preliminary investigation to test their method. The eguipment below can be used to test
how easily the plant fibres break,

This media is interactive

Click on the amrows to move through the experiment.

0% humidity '

| S



7% humidity

1

8% humidity

1

- _
50% humidity -h

I |

Cusston 4a (1 merk|

Farmulale & retaarch quastian far this immesbgalion

- E;:: gy .m
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Bebeantify the independent and dependen? vaniabkis n this irosigalion
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| wh',r confrol variables are impartant in an investigation.
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5 dl-l:l not collect sufficient data to draw a conclusion. Mntﬂn‘dmrﬁl‘rh&nh
ould be improved to collect sufficient data.




D Question 4f (4 marks|

Anather group of students (Group 2) followed a sirmdar methad bul used 2 59 masses instead of
10g masses, Their dala has bean added 1o the fable below:

Mass neaded to break the plant fibre / g
Hurmidity ! % |
Group 1 Group 2
: 0 a0 27 5
. 25 40 Az2h
| 50 40 37.5

Present tha data for both groups in e graph

Draggable itams Growp 1 Group 2
and key- * .

State the patharns shown in each group’s data

Growe 1 Group 2
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. Cuastion 4h (2 marks}

The twa groups of sludenis companed fheir data. Qe group claimed thad the different data were
due bz the plant fibres having different strangihs. The other group argued that the different dala
wera due bo the diferent massas used by each group

Suggest ane reason ko support the clam made by each group.

n
Different sfrengths Differant masses
[ TN TS N
B ] !-
. Cuieslion 5 (10 marks)
E————

The students used microscopes with the same magnification to look at the calls in plant
fibres after changing the humidity from 25% to 75%. The diagrams below show what they saw

25% Humidity 75% Humidity

Gaps
babwaen
cells

Call wall

B0 micromeiras

a0 1[|I] 150 200 250 300 330 400
mu:mrmtnu

Draggable item:




Measure the diarmeler of the highlighted Calculate the percenfage increase n
oell al 75% hurnadity. diamater for the highlighied cell from 25%
to TH% hurnidity. You should give your
answer 1o the neares 1%,

bow = =a R

(B I e+ uw|E=(0E|

The diagrams above show changes in the plant fibres whean the humidity changes. Lisa the
diagramss b explain how the movement of waler causes the plant fibfes 1o incresse In 82 &5

humidily increases,

A sludent wanled lo exiend their knoviedge of the effect of hemidity on the streclure of the plant
fibres and cell diameter, Suggest differant measuraments the student could take and justify
how these measurements would benefit the investgation.




R 0 [F wewri)

Flant fibres can also be treated wilh sadium hydroxide solution 1o change (heir praperies.
The flow chart below brefty oullines the procass used by a growp of students to freaf their plan

fibras.
"I":i'-'l |I'r1 i
Inuarsion wnhmg ,i Drying k‘, i
-7 ?-.1.- —"J
Flant fibres of Sadum hydraxide Flant filre ireabad with
the same digmater solusian sodivm hydrooode solution

and length

Question Ba (1 mark)

State one confrad variable shown in the flow char.

H: ;|+.';r'||'u B MLE EUGD L o - |

ﬂ | Question 6l (1 mark)
The students discussad whathar the flow chart was an appropriate way 1o present & scientific
method.

One siudent supgesied thal the lengih of lime the fibres are immersed in the sodiom hydnxide
soilufion should be included. Suggest why this would improve the methed.
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1) :'._'- & planned o investigate the effect of sodivm hydroxide on the properfies of the plant
fibres planned to measure how kong the plant fibres would become before breaking.

b=l

_" & makng their measwements, the studens suggested the following hypothesia:

suggest how the siudents could smprove the hypothesis to make i testabie.
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s 10 15 20 25 30 354
Concentration of sodium hydroxide / %

o Tow

5;}':_:-..-_:"': 5

‘;:.?ﬂ'lﬁ graph to discuss whether the students’ results suppmf the hypothesis in
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can be combined with other fibres to change their properties. The percentage of
bre:s in & rope can be changed fo vary the stretching characteristics. You are provided
lard laboratory equipment and a range of diferent ropes conlaining bebween 0% and
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Qe of the Uinited Mabons (UN) sustainable development goals is thal cities should be inclusive,
gafe. resibant and sustainable. In response fo migrabion o large oties, planners must consider

the sacial, econamic and environmental imgact of urbanization. The videds balow shows some
impachs of urbanization,

For mast of history, human populations have Ieed in naral satbngs. Ower the past fiee
cenburies, urbanization has accumed, Lirbanization is a frend where people migrate
from rural Bo urban areas, Since 2007, around half of the world's population ive in
whban areas, Cilies hawve greater access 1o goods and sanvices and bring many benefils
for soci_ty.

Lirban developmant, howaver, has had senous envinonmenial consequencas.

Just 3% of tha Earth’s land is occupied by cites, bul these are responsible for G0—80%
of global energy consumption and 75% of carbon emissions.

Urbanization also has a negative effect on biodiversity. Land s ceared o bulld mone

housing, which permanently destroys nalural habitats and reduces opparunities Tor
people o connect with nature.

Cities have their own mecmoclimate. The Sun's heat and light hit urban and rural aress
in fhe same way, bud the buill ensironment of a oty absorbs and retains morne haal han
surfaces in surounding nural areas. This i knosn as the Teal =land afect”.

Cilies use significani amaunts of resouncas, produce lange quanbbes of waste and
cause ar and waber palluiion. To become mone sustainabie, ciies must plan to eddress
thesa IssUBE.



E’ Ba {1 mark}

Plants have a cooling effect when waler avaporates fram ther leaves Select the name of this
process,

1 OBMOSIS

0 photosynthesis

O respiration

o tranapiration

 ees———

A consaquence of bangation s lowel biodvensity,
Explain howa reductson o thi populabion of pallinelors, such as tees. will furthel reduce

‘l'll‘ﬂ]
. There are a Aumber of actions needad for exisbng cties to becoma more sustainable, Some
actions can be taken by an individual, some are needed al governmental level. Explain how an
exigting cty can become more sustainable. In your answer, you should include:

# @ justification of one action an individuad can take

= a justification of one action a government can lake
= g staternent of why each action might be difficult to imglement

~ + & canclusion,
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Cities can enhance biodiversity by crealing addibional green spaces. Uvban Qreen Spaces can
reduce fleading, reduce air pallulan and remove carbon dioxide from {he air, Geean ggaces also
condribute to the wellbhaing of paople. Green roofe are a type of green space found in some
ciies. This type of roof is made by adding a layer of soil 1o a reaftog and then planting it with
vegeiation. Green rools are heayy and expensive o construct and 5o are nol approgriate for all
buildings.

Solar panels ang a sustanable source of energy. They conver the Sun's anergy into electncal
energy. Solar panels can be placed on rooftops of can be incarporated inta raof tiles. If the solar
paneks gel oo bol, howewes, their eflicdency decreases. Solar panels vse rare elements and ane
expansiva 1o produce; however, over bme they can produce savings and decrease the reliance
an fossll fuels.

More recently, scienlists have invesligated the polential benefits of combining both green reafs
and solar panals to create a new technology called bosalar roofs

: _ Solar panels




Soil layer®

*+ supports plant growth

» provides insulation 1o the building

+ absorbs water to reduce fooding

+ reduces polluticon from rainwabern
runaf

"‘?-,.‘ -1 -
i Solar panels

Solgr panels § .

- are angled to mammize efficiency !

S - are a source of renewable energy |
B+ become less efficient when they |
get too hot




remaye pollution fram air

have a cooling effect

can be grown lo produce Tood
provide grean spaces to improva

wellbeing of peophe
* INCregss urban tlm'l"Elrﬂ-ll'ﬁ'

Lising information from this tesk and your wider MYF sbudies, discuss and evaluate the wse of
iMoedlar technology b improse the sustanabibly of urban areas. In yowr answer, vou should
mchude:

= gnvironmenial impacts of green roofs and solar panals

= goonomic impects of green roods and salar panels

additional benefils when green roals and solar panels are combned in biosolar 1echnokogy
one faclor ko consider when deciding whene 1o place biosolar bechnology

a concluding slatement
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