n Question 1 (11 marks) L!

g

Fortable heaters need fuel that is both
lightweight and that burms without
producing a lot of smoke. Butane and

| ethanol are both commonly used as fuels
in portable heaters.

u Question 1a (2 marks)

Draw the full structural formulas of butane and ethanol showing all of the bonds.
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u Question 1b (2 marks)

Identify the class of organic compound that butane and ethanol each belong to.

Butane

Ethanol

u Question 1c (5 marks)

W

The energy released on combustion can be calculated using the equation:
q=mcAT

where g = energy released, m is the mass of water heated and AT is the temperature change.

If the combustion of 1.00 g of ethanol releases 30.0 kJ of energy, calculate the mass of ethanol
that is required to heat 400 g of water at 10.0°C to 98.0°C. The specific heat capacity of water
is 4.19 Jg~'°C'. Give your answer to three significant figures.
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D Question 1d (2 marks) B

The molar mass of butane is 58 g mol™' and the combustion of one mole of butane releases
2877 kJ. Use this information and the information from part (c) to identify whether ethanol or
butane is the best choice of fuel. Use calculations to justify your answer.
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U Question 2 (7 marks)

Metallic elements can be combined to form alloys that have different properties from the pure
elements. The video below describes the properties needed for alloys used to build mountain
bikes.

Atomic number: 13 Atomic number: 6 Atomic number: 21

Atomic mass: 27 Atomic mass; 12 Atomic mass: 45

Melting point: 660°C Melting peint: 3500°C Melting point: 1539°C

Number of protons/electrons: 13 Number of protons/electrons: & Number of protons/electrons: 21
Number of neutrons: 14 Number of neutrons: 6 Number of neutrons: 24

Type of bonding: metallic Type of bonding: covalent Type of hum{jig: metallic
Density: (low) 2.70 g cm— Density: (low) 2.62 g cm™ Density: (low) 2.99 g cm™
Characteristics: silvery-white, Characteristics: black, rigid, very Characteristics: silvery-white,
malleable, ductile, soft, corrosion high strength to weight ratio, high hard, reacts in air and with water,
resistant, good conductor heat tolerance, does not react burns easily, good conductor

easily, poor conductor



. u Question 2a (4 marks)

Interpret the data above and state two physical properties of both aluminium and carbon that
make these elements suitable for building mountain bikes.

Property 1 Property 2
Aluminium
Carbon
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Mountain bike cyclists use high

performance bicycles that are light,
<« . strong and adapt to different surface
=, 7 #» conditions.
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Mountain bikes need a frame made |
from aluminium tubing and carbon _ e
fibre. L
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The wheels are made from aluminium
or an aluminium scandium alloy.
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U Question 2b (1 mark) | l

Scandium is added to many different alloys fo increase yield strength. The yield strength is the
pressure at which the material starts to deform or crack.

Use information about the elements to suggest why scandium would not be suitable to use on
its own when building mountain bikes.

> Use the graph to state the effect of

The graph shows the relationship between scandium on the alloys shown.
the yield strength and type of alloy, with oo AT P R
and without scandium. (B I« [y = «|=:az




«+ Use the graph to state the effect of
The graph shows the relationship between scandium on the alloys shown.
the yield strength and type of alloy, with :
and without scandium. LB I+ 2|l % ¥|i= =/|Q 2
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Alloy type .
Key: [ nosc i sc
1 A-1% Mg
2 A-6% Mg [
3 A-Zn-Mg
4 Al-Zn-Mg-Cu
5 Expenmental alloys

Question 3 (6 marks)

Fireworks contain different salts which
emit a characteristic colour at very high
temperatures. The colours are shown in

the table.
copper chloride mmblﬁé-green
calcium chloride mé?éﬁge-red
iron chloride red-brown
" strontium chloride ~ bright red .
barium chloride greenE N




Fireworks contain different salts which
emit a characteristic colour at very high
temperatures. The colours are shown in

the table.

copper chloride

blue-green

calcium chloride

orange-red

iron chloride

red-brown

strontium chloride

bright red

barium chloride

green

Fireworks contain different salts which
emit a characteristic colour at very high
temperatures. The colours are shown in

the table.

. Question 3a (1 mark)

State all the colours that would appear if -
only the compounds containing group 2
elements (alkaline earth elements)
mentioned in the table on the left were
selected for a firework.
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. Question 3b (2 marks)

copper chloride

blue-green

State if the reactions happening in
fireworks are endothermic or exothermic.
Justify your answer.

calcium chloride

orange-red

iron chloride

red-brown

strontium chloride

bright red

barium chloride

green
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@ Question 3¢ (1 mark)

Fireworks contain different salts which
emit a characteristic colour at very high
temperatures. The colours are shown in

the table,

copper chioride blue-green |B I+ (U % |=:z|0X

calcium chloride | orange-red
iran chiloride red-brown

strontium chloride bright red
barium chloride green

Identify one fransition metal menticned in
the table on the |eft.

n Cuestion 34 (1 mark)

Magnesium metal can also be added to fireworks fo produce white sparks. Magnesium has
three stable isotopes with mass number of 24, 25 and 26,

State the meaning of the term isotope.




~alc -__-,.:,_::.i':_'.'_ number of neutrons contained in an atom of magnesium-24.

B

R

I || stpm '

Lz the diagram and your knowledge of

the characteristics of gases to explain
why a balloon filled with helium gas will
deflate fasler than a balloon filled with air.




The diagram below shows the composition Use the diagram and your knowledge of
of air. the charactenstics of gases to explain
why a balloon filled with helium gas will
deflate faster than a balloon filled with air.

Thiz media is interastive
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D Quaestion 4b (4 marks)

The hot air balloon was the first successful method of human flight. Hot air balloons are filled
with air and have a basket hanging undemeath with a gas burner attached to it. The pilot heats
the air inside the balloon using the burner and the balloon rises in the sky,

Use kinetic theory to explain how warming
the air inside a hot air balloon makes it rise
in the sky,




Question 4c (2 marks)

Imagine you are on a hot air balloon ride
and yvou have an unopened bag of sweets
As your altifude increases, predict whal
changes will happen 1o the bag of sweels
Justify your answer.
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U CQuestion 5 (23 marks) *

Metals react with acids but they do not all react at the same rate. Some metals are more
resigtant to acids than others and react more slowly.

You need to design a case for a battery This media contains no audio
that contains acid, To help you to decide
which metal o use for the baltery case
you will have to carry out an investigation
using the following metals: iron, zinc, lead,
sopper, tin and chromium. You are also
i Hed with standard glassware, other
iipment and sulfuric acid.




S e s

thod to determine which metal is most resistant to acid leaking from the battery. In
r you should include:;

sendent, dependent and control variables

' how you will manipulate the vanables

‘ recording and processing your data. You should select the number of
bels and list the metals you will investigate.
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Question Ga (1 mark
- The first ever battery was invenied by ! :

 Alessandro Volta. The video contains
~ information about how Volta's battery

! "J'..I-.

When the circuit is complete, charged
particles move through the electrolyte
soaked fillar paper.

State the type of charged particles that
mowve in the solution.

B E|s U« |2 20X

= F

L Y -

i} Duecticn Ga
~ The first ever battery was nvented by AP
. 'I R i w0 Contmins When the circuil is complefe, charged
partiches move throwgh the elecinolyie

soaked filler paper

State the type of charged paricles ihad
micer in the sclulion,
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The first ever battery was invented by Question a |1 mark)

Alessandne Yola. The video conlains
information about how Wolta's battary

Whaen the circut is complete, charged
paricies moee through the elecholybe
soaked filer paper

State the type of charged paricles that
mawe in the salution
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Tha first gver battery was mwanbed oy

Alessandre Yolle. The video contains o

infarmation about how Volla's battery Question Bb (2 rarks)

Describe whal would happen (o The cell it
thee filler paper was nof soaked in
elecirolyhe




A group of shudents used a sirmulation to model the behaviow of eleclrochemical cells using
different metals. They decided fo use the simulation with different combinations of metals and

1 maol dm— sohstions of their ions. The students recorded the vollage. Below is the table for the
data they wanted to record:

e Usang the simutation, build an
1, e S electrochemical call. Measure and record
THTN R the call voltage.

Ewctrode o Electrodeon
e ket J ke righe o il
I T E—
My Agiap
Py By )
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This mudia ks riwrecive Using the simulation, build an
& o an ol T i riohi o | electrochemical cell. Measure and record
ey the cell vallage.
Elecimde a0 right:
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Using the simulation, build an
elecirochermical cell. Measure and record
the cell voltage.

Lrsing the simulation, build an
alacirachemical call. Measure and reoond

the cell vollage.



Llsang the simulation, build an
elecirochemical cell. Measure and record

the cell vollage.

U=ing ihe simulation, build an
elecirochemical call. Measure and recard

the cell volage.
Elscirzds oa El—raode on
o i wollage | ¥
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Chaestion Ti (1 mark}

Using the resclivity series an the &, slals
@ suilable hypaothesis thal could be tesied
using the data in the table in

part {a}
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ldentity the variables.

Independent variable

o

Dependent variable

Mone of the vakes recorded from Ehe
simulation agreed with publshed daba
values. Reder o the validity of the method
to discuss possible reasons for the
different values,
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B d to repeat this expariment in thair own schoaol laboratory. Thasa
1 tD check the data given in the simulabon so they needed to 5e1 up he same

for this experirment.
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Cluestion 3a (1 mark)

State how the cell vollage changes as the

copper on splution becomes less
cancantreted.
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Predict how you woukd expact the colour
of the copper solution 1o change as the
solubon becomes |egs conceniraied.
Justify your answer.
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State how the cell voltage changes as the
silver jon solution becomes less
concentrabed,

(B I+ +/Umw| z:=|0X



zh half-cell are shown below,
Ag'(ag) +e = Agls)

Cuis) = Cu®*{aq) + 2e~

i o fTormulate the overall reaction whean the half-calls ane
hols iR pour answer,

soriable compuders are powered by lithium ion batteries. Lithium won batteries are small
] d have a long life. To reduce the loss of charge when not in use, itis
ded th they are stared in & fidge.




ry will maintain 98 % of its charge for an antire year at a temperature
O, 64 % at 30°C, B2 % at 45°C and 75 % &t 60°C.

- Percerags chargs | %

Select a suitable graph to display the data
of peroentage charge agains] lemperalure.

i Scatter graph
o Bar chart

i Pe chart




. Suestion % |1 mark]

Select a suitable graph lo display the dala
of percentage charge agans! lermperalure.

i Scatler graph
o Bar charl
o P chart

Lise the graph to astimate the percentagpe
of the charge maintained at a temperature
of 50°C.

50°C) |

. Question 8b (1 mark)]

Select a suilable graph o display the daia
of percentage change agains] lemparaiure,
iv Scatter graph

o Bar chart

i Foe chart

@ Cluestion 3¢ (1 mark)

Wasc Mesoc
Lize the graph to estimate the perceniage
of the charge maintained ai a {femperatura
of B04C.




Lse the: graph o estimate the percenlage
of the charge maintaned al a lemperature
of 50°C,

Use the graph to estimate the percantage
of the charge maintaned &t 8 lemperature
of BOPC.

Lise the graph io estimale the parceniape
of the charge maintained al a lemperalure
of BO™C,




Compare the validity of the estimations in
your answers to paris (¢) and {d).
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There is one host country selected for every Olympic Games. The host country is given money
to make arrangements for the Games. This gives an economic benefit to the host country and
provides employment for many people.

The inleracive map below shows looabons of coundies &ho hove hosed the summer Olympics

Clak ek bumoes 12 revedasd ned Hiede 23108

Horsiod baso timas




D A R R AT S SO SR SRR 04 S SRS SR T R RA R R VAN FHE B8 R R S SRR AR AR R R EANA iR

Chick the butizre: fo reveal ard bidy daia,
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Hosted two times Hfﬂ:.‘.'t‘l thres times or marg

1896 Greece — Athens 1804 USA - 5t Louis
Belgium — Antwerp j 1900 France — Paris T 1508 UK - London
Metherlands - Amsterdam - 1924 France - Parls 1833 USA — Los Angeles
Finland = Helsinki 1936 Germany = Bedin 1948 UK = London
Italy — Rome 1956 Australia — Melbourne r 1984 USA = Los Angeles
Japan - Tokyo 1972 Germany — Munich 1996 WSA — Allanta
Mexico = Mexico Cil 2000 Australia — Sydney g 2012 UK — Lomson
Canada - Maonire 7004 Gresce — Alhens |
Russia - Moscow
South Korea = Saeoul
Spain - Barcelona
China — Baljing
Brazil = Rio

Cuestion 10a (1 mark)

Suggest & comman feature linking the countries that heve not yet been chosen o host the
Games. -
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| &aniry builde #he infrasiuciure (or the Games, ior sxample sladerms, ssamming poeclts
ing kenike, scionvmcdalion and bansporsion eyefeme.

of thees rewy sysiems is mod only wery sdpensive bul also requices & langs
G malerals such as concrele and ofter matenals 1o buld roade G and el
¥ acke &0 sladears, The ron used n the corslpchen B axiracad rom

Eflate the cffect of the on oxde on e
hydrogen ion concentration of lakes and
rivers ancund ppen-pit mines. Jusbfy your
AnswEr by using scieniific knowledge and
understanding.
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D ahisgation 10k 4 mans|

Discuss how the changes i the water in the lakes and rivers in pad (b could hae
COMBEUENCES on T IMIng organsms in Ihe wines
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. uestian (17 marks)

The Image shows Carapés, an open-pil mire wiech @ in & remale ocation of the Amazon
ranforest in Brazl. Terroced layers of red earth rereal fow mirscals ane remaved from the
surface, one layer at a ime. The red-lan ssposed sacth condraets with the deep gresn ramiorest
whicdh 5 S0 inlocinsd

Cpen-pil mreng GRerahons ank
sooormpaereed by fdy buldo?ens 1o break
e racky soil and Inucks in tha ares tharl
camy away the mined ore. Thes mining
cperatons producs & ol of dusl which
causes poluban

Im 2007, 296 milion metric tons of ron ore
wera mined. The ming is eslimated 1o
canain about 18 billion fons of inon ofe,
plus gold, manganese, copper and nicke



Open-pit mining operations are
accompanied by heavy bulldozers to break
the rocky soil and trucks in the area that
carry away the mined ore. The mining
operations produce a lot of dust which
causes pollution.

In 2007, 296 million metric tons of iron ore
were mined. The mine is estimated to
contain about 18 billion tons of iron ore,
plus gold, manganese, copper and nickel.

Referring to the satellite image shown above and the information provided in this task, discuss
and evaluate the positive and negative consequences of iron ore mining. In your answer you
should consider;

= the impacis on the environment

= the economic impacts on the local community

= the wider impacls of industnal processes al the mime

» two suggestions of how future scientists could reduce the impact of mining processes
+ a concluding appraizal of all of the issues you have discussed
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use and recycle are the three Rs of sustainability. For decades, the steel industry has
ing the need for raw materials and encouraging reuse of existing products. Steel is
ost recycled material.

elow show information about how steelmaking has become more sustainable over

in energy used in Mass of raw materials needed to produce
ing in North America, Japan 100 kg of steel in North America, Japan
ope compared to 1975 and Europe 1975-2005

in enengy usad in Mass of raw malerials needed fo produce
n Morth America, Jagan 100 kg of stesl in North America, Japan
and Europe 1975-2005
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froem this task. outline how greater use of the three R of sustainability could
of nasfural resources and could benefil the wider global communty.



