LT Guestion 1 (8 marks) F

Fuels produce energy when burned. Fossil
fuels such as coal, ofl, and natural gas
supply most of the world s energy. The
reaction these fuels undergo is
combustion, The aufdoor lamp is usad in

camping and uses propanea as a fuel,
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Question 1a (1 mark} Question 1b (2 marks)

Select the term for a reaction that
releases energy.

Select options to balance the equation for
the complete combustion of propane.

Select CaHg + 7~ 05— [7+1C04 + |7 =Hz0

Acid-base
. Endotharmic
Exzothermic
Redox

Propane is an alkane. The structures of some other organic molecules are shiown below,
Identify the family that each molecule belongs to.



ane | J‘“ alkane, The structures of some other organic molecules are shown below.
 the family that each molecule belongs to.

ossil fuel. Coal is commonly used in power plants to generate electricity. Explain why

d coal should be used rather than lumps of solid coal.




n Question 2 (8 marks)

An alternative to the use of fossil fuels is solar power. Solar panels caplure the Sun‘s energy
and convert it into electncity. Silicon (Si) is used in 35 % of the panels sold today. Elemenits like
gallium [Ga), arsenic (As) and tellurium (Te} can also be used in sclar panels,

Question 2a (Z marks)

Uize the periodic table to identify the missing information from the table below
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n Cuestion 2b (3 maks)

Dutline why solar power is considerad better for the environment than fossil fuels.




Sl

'--?.'f' why solar power is considered better for the environment than fossil fuels.
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1 Another common fossil fuel is methane. Methane is one of the main gases used throughout the
world for heating and cooking. Select the Lewis structure (also known as a dot diagram or a dof
 cross diagram) for methane.

B.




g [{SiHy ). Explain why mathane and silane have similar formulas.
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Hydrogen was discovered by Sir Henry Cavendish in 1766 when he reacted metals with acid.
He called the gas produced “inflammable air”. We now call this gas hydrogen. Cavendish placed
three different metals: zinc, iron and tin into acid. He observed that hydrogen was produced at
different rates. Outline why hydrogen was produced at different rates.
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Category of
hydregen

Grey

U Question 3b (3 marks)
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| Manufacturing process

Matural [as ar mizthane are combined
will sbeam and broken down.

Matural gas or methane are combined
. with steam and broken down.

Matural gas or methane ane combined
with steam and broken down.

o

| Elecirolysis of water.

| Matural gas or methane are combined
| with steam and broken down.

Hydrogen is a colourless gas. Even though hydrogen is the most abundant element in the
universe, there is not enough in our atmosphere for it to be used as a renewable energy source,
When used as an energy source, hydrogen needs to be manufacturad. There are several
different processes usad o manufaciure hydrogen. Manufactured hivdrogen can be classified
inta different categores depending on the process used, Grey, blue and green are examples of
categories of manufaciured hydrogen.

Environmental impact
-! Carbon monoxsde is produced.
| Carbon manaxide reacts 1o Torm carban
dioxide.
Carbon dioxide & released into the
almosphers.
Carbon monoxide is produced.
Carbon monoade reacts to form carbon
diowide.
Carbon dioxide = caphred and stored o

rrrarmeb ibe rnlnaes indem dhs ndesesbaes

Carban monoxade 15 FIT'EHII..H:B’U.
Carbon monoxide reacts o lorm carbon
dioxide. .
Carbon dicxide is released into the i
atmosphere. -

Carbon monoxide s produced,

Carbon monoxide reacts fo form carbon

dicmide,

Carbon dioxide is caplured and slored 1o
prevent its release into the atmosphere.

Elecirical energy inlensive.

Grey and blue hydrogen are produced in the presence of a nickel catalyst. Explain how a
catalyst works in a chemical reaction.




late the number of males of hydrogen produced when 8.00 kg of methane react with
5 water vapour when producing grey and blue hydrogen.

CHy{g) * HzO(g) — CO(g) * 3H;z(g)

it Is produced, hydrogen must be transported to where it is needed. To allow it to be
rled safely, the hydrogen is reacted with nitrogen fo form ammania.

gest why it is safer to fransport ammonia rather than hydrogen.




Question Je (2 marks)
—_—

Traditional cement manufacture uses limestone which is a form of calcium carbonate. Carbon
diaxide from the blue hydrogen process can be combined with calcium oxide to produce caleium
carbonate,

Cats) + COz(g) — CaCO5 (s}

State one environmental benafil of using the carbon dicxidea in this procass, Justify your
SNEWET,
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Usually eaten after dinner, or just as a treat, frozen desserts come in a variety of types
depending on the country. Some examples are shown below.

India

Kulfi

Boiled mik flovoured with pistochios.

saffron ar cardamom Ly
Counbry: Mexico
Haome: Poaleters

Main ingredients:  Fruif, sugar and milk

Couniry: United Eingdom

Hame: lce cream

Craininege fala%atst ) ]




Main Ingredients:  Bolled mik flovoured with paiochios,

i saffron or cardamaonnm | )
Couniry: hEmico ]
Name: Paletas

Main ingredients:  Fruif, sugaor and milk

i Country: Unifed Kingdam
= . o
| & ,ffff : Hame: lce craam
| o 1
= e
= =" Main ingredients: Crescam, &g, sunor and rmilk
1 [
- Country: Japaon
=
Hame: hochi

Main ingredients: oo cream wrapped in coloured shaeais
rrcache froarm rice Naur

One of the main ingredients of these various frozen desserts is milk. Milk is a sclution of protein,
fats and other substances in water, When the milk and other ingredients in frozen desserts are
cooled, the water inside the milk freezes producing ice crystals which trap the aother ingredienis,

Question 4a (2 marks)

In the boxes below, draw a diagram showing the arrangemeant of at least 10 water molecules
before and after freezing.

EEwE

Draggable Mems: Kay:

. ‘. . Water molecule

Before freezing After freezing




Question 4b (2 marks)
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The size of the ice crystals produced will depend on how quickly they form and this is dependent
on temperature. The structure of a frozen dessert can be seen using a microscope, The
microscope image and a simplified diagram are shown below.

() Water and sugar

. _ @ loe crystals
E () Air bubbles 30

oy Fit

2 Milk proteins






Click to open the measuring tool and measure the size of the e crystal at A. You should give
your measurement in metres using standard form.
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A student used the following method to make ice cream at home

Ingredients

112 milk
1/2 cream




& student used the following method 1o make ice cream at home

Materials

1 small freezer bag
1 large freezer bag

G Cuestion 4c (4 marks)

While the ice cream was being made, the student measured the temperature of the mixture and
estimated the percentage of water that had frozen. Their results are shown in the table below

Tifﬂp’ﬂl‘:.-ﬂum.' Peroentags of ioe cresn frozen [ %
=150 1
=100 211
-4.50 41
=700 a0
=15.00 ao

Present this data in a graph.
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m is affected by the size of the ice crystals it contains. This size is
erature it is made at. The colder the ice cream mixture becomes, the




stigate the mixtures found in frozen desserts. They were interested in
ant frozen desserts containing soda, water or milk medted. The student froze
il with dimensions 2cm = 2cm = 2cm. The student’s hypothesis was:




In the bottom of the bag of
groceries was a bog of salt,

i




In the battem of the bag of

A student passing by noticed that the
ice that was previcushy on the ground
had melted.
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2 regalts for salt and sugar are shown below,




Suggest why salt was used in the invastigation in part (2}

In some areas of the world, temperalunes

drog below 0°C. This causas protlems for
transpor such as cars and airplanas. Tha
infographic below shows a variety of
chemicals that can be usad to remove ice
and the lemperature at which the ke will
mel when each chemical is used.

An airpor which s based above the Arclic
circle uses a vanety of de-icers depanding
wpan tha surtace thal neads o have joa
rermaved. The average bemperalures
duirirg he winber manths range from
—13°C to -2 %C but with the wind it can get
much colder, as cold as -45°C,




drog below O °C. This causes probiems for
transpon such & cans and aeplanes. The
infographic below shows a variely of
chemicals that can be used o remove o
and 1he lemperalure al which the ica will
mell ‘when each chamical & usad.

An garport which is based above the Arclic
circle uses a vanety of de-icers depanding
upan Bhe susce that needs 1o have ice
rermiasd. The sverage termparatures
guring the winter months range from
—155C bo — 2°C bul with the wind i can gel
much calder, as oald as -45C,




g contaming chlorides can damage ainplanes by comagion. Using information from pard
which substance could be used 1o de-ce nanways and also could be used to remove
rom airplane wings before flight. Justify your answaer,




Question Sh (3 marks|

Mabural snaw is produced when waler droplets fall a1 specfic lemperaiures, As ihey fall, the
watar dropleds form crystals which grow mbo dfferent patterns. Machine-made snoww used in
laborataries o madel he effects af de-icars has & diferent foerm. Machine-made snow |5
produced by Tarcing water droplels inlo the air, The water dropleds then become coated with
mare wabar and fonm smiall balls of ioe. The physical differences Babeean natural and machine-
made snow are shown in he mages. below.

Matwral snow flachime-made snow

Discuss the validty of using machine-meds snow to compare the effects of different de-icers

B L=+ 4w =




b X is leoking 1o provide a local community with a befler de-icer Tor roads. You are
prowvided with the following salts and asked to determine which will e the bast one for de-icing
reada: lithium ehloride (LICH), potassium chioride (KC1), magresum chiedde (MgClz), calcium

chlofide {CaCl;), strontiurm chlonde (SrCly),

bedow shows a bottle of strontium chlonde, SrCl,. Select the hazard represantad by




-.."I!-;- eriment to imvestigate which salt would be the best de-icer for roads. |n your
r, you should include:
e independent, dependent and conlral variables
&l of eguipment you will use
e method you will follow %
« detalls of measurements you will take te collect suflicien data
» any safety precautions you need bo take.
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' d in weaatherproal clothing. The purpose and properties of each type of matenal
k. As new materials are developed, we need o consider (heir sustainability comparad

g syrithetic fibre made when an slcohol and & carboxylic acsd react to form
plcohal m this simplfied reaction.

B. C. D.

o a
OH  + nHO—EE—OH —= {5—-—!4—-—::-}‘ + HE
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in the fallowing table, you can find some of the common propartes of different majenals
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Eveathabiity T Comlt
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*Brealhability: ability of a Tabn: o sl sweat 1o evaporabe

Mo Wrinkle resslan|
IFuncion Warming Function Warming
actine was- Ma Wacture wash ey
 Cosl High JL Cost Low
-

Global warming causes our planel’s lemperature 1o increase, Mearetore light and breathablbe
matarnials are needed for clothing. Using mfommation from the table and your wider BYP studies,
discuss and evaluate the suitability of dfferent types of fabnc for sports clothing. In your

answer you should include

= properies for fabrics suitable for sports clothing
= & comparson of ab l=asi thres different fabrice




N -ﬁgll‘nl-'lﬂ'lhrmlmh.lmtuhmaaﬂ. therafors light and breathable
aged for clothing. Using information fram (he lable and your wider MYF studies,
uate the suitability of different types of fabric for sports clothing, In your
culd include:
2 for fabvics swiable Tor eports elothing
on of al leas! three different fabnics
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The mfographic bedow gives some informalion comgaring the use of cotion io the use of fibres
P g anmng

trorm reclasmed clothing

Cargin corthain

Transported o
spinning facifties

d, puikad, siredched

and bashed Dy machires

Irenspnred ko
spinring facilities

Uaed clothing s colagsled

Sooting indo types of fabnics

Chye ramaws

DOiye ramova

Fabrics are brokan down
reschanically into hbras

warkers in faciories




Lsing information from the video and the infographec, discuss and evaluate reusing clathing as
8 solution b the wasie created by the fasheon iIndustry. In your answer you should include:

& Advaniages o the envircnrment of redaiming compared 1o manufacturing nesw dathing

= impacts on the economy of reciaimng
= choicas of an individual when considenng how fo reuse clothing
= & fanal apl:x'ﬂil.li on reuging rather Than manufaciuring néw clathing.
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in the nineteenth century, sewing machnes were first developed. By 1876, alrmaost a milion
homes in the LS owned 8 sewing maching. Nowadays, ownng a sewing machine is again
growing in populanty




