u Question 1 (9 marks) |

Metals have been used for thousands of years and there are records to indicate they were first
used 7000 years aga by @arly humans o make lools, weapons and ormaments. Copper Was one
of the earliest metals used during this period, known as the Copper Age.

Question 1a {1 mark) Question 18 (1 mark]

Select the area in the periodic table in State which period copper is in
which copper is found. i

iAJI:a.Ii metals

| Alkalline earth metals ' 1

Halogens
Transition metals
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Question 1d (2 marks)
S ——
Using the periodic table, identify the
number of neutrons and electrons in an
atam of Cu-65.

- Copper can form two stable isotopes,
-~ Cu-63 and Cu-65. Outline the meaning of
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Copper can be mixed with tin to make
bronze. Many sculptures have been made
using bronze.




Diesics mol corods aasily

Rasmby corrosion

Mslting psint [ °C

B Corrodes aasily

Bioss nok comcles aavily

gives some data about copper, tin and bronze.

Hardnass | Malaalslity | Duetdity

Sof, malleable and ducos

Sof, mallesble and ductils

Hard, malleable snd dusctibe

gives some data about copper, tin and bronze.

Abilicy 1o cofrods Hardrsss ¢ Malleakilitg | Ductiling

Bof malleabde and duoiils

Balr malealbs and ductils

HMprd, malbsabils ard ductds

Conducter of ehciriciny
High conduscior

Good conducior

High conduoion

i

High conductor



!E | Question 1f (2 marks)

Using the data from part (2), outline why sculptures are made from bronze.
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Bd question 2 (17 marks) ®

Question 2a (1 mark)

Some paints used by artists contain
reactive metals. When applied to a
surface, the metals in the paint will
naturally tarnish over time. The paint in the
image containg iron and in the presance of
axygen, the iron reacts and turns a red-
brown colour,

Select the name of the reaction when iron
reacts with oxygen.

Salect |
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Bd Question 2 (17 marks) F

Question 2a |1 mark)

Some paints used by artists contain
reactive metals. When applied to a
surfacea, the meatals in the paint will
naturally tarrish over tirree. T paint im the
image canfains iron and in the presence of
axygen, the iron reacts and tums a red-
brown calour.

Decomposition
Displacement
Meutralization

the reaction when iron

u Question 2b (1 mark)

Select the Lewis structure (electron dot diagram) of an oxygen molecule.
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pns to balance the chemical equation for the reaction between iron and oxygen

?~Fe +[2+10; —[?+Fes0

1 also react with chionine to form iron (IIl) chloride. The table below gives some
on about the properties of each of these substances.

substance using the information in the table.

Simie &l room temparaiues Scluble in wabar Conductivity ol rocis Eampersune
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3 react with ehlorine to form iron (11} chloride. The table below gives some
1 aboul the properties of each of these substances.

substance using the information in the fable,

Srane 81 FOOM DEEMPETMUNe Solubde in waisr Conducinty af reom empsrabune |
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Explain how iron and chiorine bond to
form iron (I} chloride,
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:l...u' Zh (1 mark)

e

Iron {Il) chloride is stored in bottles labelled with the following hazard symbol.

Select the meaning of the hazard symbol
shown an the bottle.

Select %

&

Pollution to the environment is causing
damage o our planet, Sulfur dioxide can
be produced from burning fossil fuels such
as coal. The sulfur dicxide released o the
aimosphere dissolves in water and
produces sulfuric acid which makes rain
acidic. Acid rain affects plant life, waler
sources and bullding malerials, We can

see the effect of acid rain when we look at
a statue that has been exposed over lime.,




S

Marble is a form of calcium carbonate and i& commonly used for buildings and statues. Calcium
carbonate reacts with an acid to form a caleium salt, water and carbon dioxide as shown in the
word equation below:

Calcium carbonate + acld — calcium salt-+ water + carbon diuﬁ:le

o

& student investigated the effects of three acidic solutions on marble chips, for seven days as
shown in the animation below.

Conécal flask

Acid solution

Marble chips

Balance




Canical flask

Acid solution
Marble chips

Balance

i B question 3a (2 marks)

The student's processed results are shown in the table below:

=T

Acid Mass of marble chips | g Trial1 | Trial2 | Trial3 | Average
e Initial mass 243,73 41.02 | 3|n —
Vinegar Mass after one week 30.50 38.24 36.24 -
Eh-ange i;1 mass . 314 273 : Ea?
Imitial mass 43.15 20.98 55.73 =
R Mass after one week 43,09 30.81 55.60 3
e —— 0.06 0.17 004 | oo |
Initial mass 26837 23.80 6417 -
Leman juice Mass after one week 2523 22.55 62.01 =
Change in mass 1.14 1.35 2.16 1.55







hed Question 3c (2 marks)
Using the pH data below, identify which acidic solution had the largest decrease in acidity.
Justify your answer.
Acid pH Trial 1 Trial 2 Trial 3 Average
Initial pH 3.11 ' 22 | aqe NN
Vinegar ; pH after one week 5.63 562 5.62 -
e b 252 | 250 2 46 249
Initial pH a7 | 274 | 278 | =
Cola pH after one week 539 542 5.44 | -
'Ehange in pH 261 j 2.68 ; ..'--.-ETEE____E:EE" .
. Initial pH 243 253 | 248 -
- Lemon juice pH after one week 584 | 605 | 6.01 -
%{.a. Change in pH 341 | 382 353 | 349
BEREis alls ~ cliz =in Tl -l

Questhon 3d (17 marks)

Various sizes of marble chips can be used for different types of outdoor decorative paths.

A student wants to investigate the effect of acid rain on marble. They will use sulfunic acid to
model the effect of acid rain.




A student wants to investigate the effect of acid rain on marble. They will use sulfuric acid to
model the effect of acid rain.

Design a method to investigate the effect of 0.1 maldm ™ sulfuric acid on six different sizes of
| marble chips. In your answer you should include:

» the independent, dependent and two contral variables
= a list of equipment that is needed
» g description of how you will collect sufficient data
= g description of the method
sl an autling of how you will make sure the method is safe.

4 (17 marks)

Environmental pollution is causing changes to our climate. Climate change is a key factor in the
increasing risk of wildfires. Early firefighters used waler whereas today vanous chemicals are
alzo used. Firefighting tools such as fire extinguishers have changed over time.

b %, An MYP student is investigating the effectiveness of a home-made fire extinguisher that
produces carbon dioxide to extinguish flames. The video below shows an example of this type of

extinguisher.

- method the student used is given below.
‘ e 100 cm® of vinegar and place it in a teapol.

asure 1 5poon of baking soda (sodium bicarbonate, NaHCOs).



inside the leapol.

to 5 using 2 spoons, 3 spoons, 4 spoons and 5 spoans of baking soda.

- A







4 (3 marks)

e
- Organize and present the student's raw
Another student has completed a similar data collected during the experiment.
investigation. Their raw data is given
below.
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U Question 3 (T marks)

There are many types of modern fire extinguishers. A recent innovation is the fire extinguisher
ball. The animation below shows three different extinguishers that all use dry powder to

extinguish a fire.

The table below gives some data about these extinguishers.

Handheld fire
extinguisher

Weight / kg: 32

Area that can be
extinguished /m® 2

Expiry time:

Meads pariodic: refill and
maintenance
Direction:

Can be sprayed at one
point at a time

Operation:
Manwal operation by trained
LISEr

Hanging fire
extinguisher

Weight / kg: 5.5

Area that can be
extinguished /m* 3

Expiry time:
5 years with peariodc
malrtenance

Direction:
Sprays vartically downwards

ﬂpamtk_m: ;
Automatic operation
cantrolled by sensors

Fire extinguisher

ball

Weight / kg: 1.3
Area that can be
extinguished /m* 35
Expiry tirme:

Gyears L

Direction:

Spreacs uniforrnly inall drections|
Operation:

Can be dropped or thrown
into a fire and oparates after it
is touched by a flame at B5°C




! 5a (3 marks)

A student formulated the following research statement.

Discuss the validity of the research statement. You should include data from the table to
support your answer,

5b (3 marks)

All of the fire extinguishers were tested indoors in a laboratory. Use the data in the table o
identify which extinguisher would be best for use on a forest fire. Justify your answer,

Question 5c (1 mark)

Dwring forest fires, trees burn in a combustion reaction. Combustion reactions are chemical
reactions that produce heat.

Select the type of reaction in which heat is produced.




U Question & (15 marks) 2

High levels of anxiaty about school work may cause disruption to sleep. The wellness industry
has developed & number of products to help improve sleep.

Weinn Sorpt,

Scientists have suggested that we neead to sleap for 7-8 hours 1o wake up feeling rested and
refreshed

We need sleap for the body to reset its biochemical systems ready for the next day.

If we do not have enough sleep then our understanding of situations, reaction times and
decision making can all be affected.

In studies of some of the worst disasters in recent times, sleep deprivation was identified as a
direct cause.

Some of the effects of lack of slasp might be a reduction in communication skills, difficulty in
critical and creative thinking, a reduction in self-managemaent skills, lower social skills, as weill

Viden  Sonpl

Sciantists have suggested that we need to sleep for 7-8 hours to wake up feeling rested and
refreshed.

We need sleep for the body to reset its biochemical systems ready for the next day.

If we do not have enough sleep then our understanding of situations, reaction times and
decision making can all be affected.

In studies nf_m of the worst disasters in recent times, sleep deprivation was identified as a
direct cause.”

Some of the effects of lack of sleep might be a reduction in communication skills, difficulty in

critical and creative thinking, a reduction in self-management skills, lower social skills, as well
as not being able to multi-task or make decisions.

After a night of interrupted sleep, people may reach for coffee or other drinks containing
caffeine to “wake them up”. In the brain there are molecules such as adenosine which signal to
the body that you need sleep.

Adenosine levels rise while a person is awake which causes the body to want to sleep. Sleep
reduces the level of adenosing, The structure of adanosine is very similar to caffeine. Caffeing
works by tricking the brain to believe there are lower levels of adenosine in the body.




Question 6a (2 marks)

The structures of adenosine and caffeine are shown below.

Adenosine Caffeine
i
N o
s </ ‘ ) N L 2
P </
n N
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CH,
o
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Identify the functional groups that are circled in adenosine and caffeine.

Adenosine: Select v Caffeine: Select -

T.] Question &a (2 maras)

The struchures of adenosing and cafleine ane shown below.
Adenasine Caffaing

S~y L
L s
L T

Aleahol
Alkene
Identity the funclional ¢ Carboxyls acid  tled in adencsing and caffeine.
Esler
Adencsine - Caffeine: |Select ]
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E] Question 6b (15 marks)

ktany adulie have to travel across the world for work. Sleeping away from home may rasult in
inberrupled slesp. Sleep sprays are solutions thad contain exiracis from plams which are spraged
onio your pillow or body before going 1o skeep. The aem is thad the spray will reduce interruplion
ioslesp. This means you will wake up refreshed in the morming.

Hﬂl}l[ﬂpﬂjﬁ]ipurﬂ|5pmrn; Key: W Asep M Restess Awake

Spray A

Cost | UISO: 123

Wil g ' el a0

Cost por slesp / USD: 5038 22:30 0700
Plant extracts: Lavwmnciar, hasl and jasmera

ﬁ!’l‘rﬁlﬁ-ﬂf‘l’ﬂlﬂﬂl‘l’ﬂ]ﬁpmrﬂ. Key: W Asieen W Resiless | Awake

Spray A

Cost | USD: 22

Widusmee | mil: 30

Cost per slesp | USD: 80.38 Z2-30 o7F.an
Plamt axiracts Lavardar, basil ard jasmine

Sleep quality: 1 tmz awake, G limeas interupled slesp, 3 mm awabs

Reviewer's comment on waking up: 1 8eil Sisapy an waking bt anergired \aler in e day

& hodel is invesiigabing which sleeg spray should be proviged for long-distance bus drivers io
imgrove fair sleap while giaying ai the habel. Usang ihe inlormation abowve and your wider MY F

Mnd evaluate which skeep spray the holel company showld sefect. In your



A hotel is investigating which sleep spray should be provided for long-distance bus drivers 1o
improve their sleep while staying at the hotel. Using the information abowve and your wider MYP
sludies. discuss and evaluate which sleep spray the habtel company should sedect. In your
answer. you should include:

= an outline of why encugh slesp s importan for long-destance bus drivars

» & comparisan of the impact of each spray on the quality of sleap

» @ discussion of the economic consideralions af wsing different sleep sprays

» an evaluation with justification of your choice of spray that the hobel should choosa.

Ingredienls of sleep sprays oflen include livender and somelimes frankincense extracts. The
ways these exfracts are produced are vary different, Frankincense has traditionally been
producad in @ way that has not changed for hundreds of years, while lavender cultivation has
become big busness around the warld. The video below oullines how each plam axiract is
obiained,



‘Wl sl
Frankincense is harvesied by families in villages.

The frankincansa is formed from cutting the tree by hand. Liguid from the tree collects at the
place where it is cut and hardens into a solid. This solid is ow grade frankincansa,

It takes several cuttings of the tree to make tha bast quality frankincensae.

Each family takes their hanest 1o market 10 e sold. This is called the primary product. The
frankincansse can be usad as it is or it can be further processed,

Before i can be used in wellness products, the frankncense must be distilled to produce a
concentrated axtract with higher purity.

Lavender is grown &% bushes in lislds.

Whan ready the lavendar is harvested by maching, This is called the primary product.
It is sald in bullk and taken o fsctories (o be distilled to produce the lavender exiract.
The lavender extract can now e used in many wellnass products.

The table below gives data about the preduction of frankincense and levendar axiracts.

Frankincense Lavender

s Fram thi boseelia mea, On e From the lavender bush. Easy o
endangered spedes al plangs | replant and harsest

Tamparats climates on land hal codld

Growing conditions n:'”'mt;ﬂlwmﬂ' Vo WOl e wsind o grow food. High volume of
RRE Y il warler nided bo grow

Labaour Farmens in Sl vl Fameed in large agriciliural aress
Samnts Tanmess who have been Large scale faming rethods and

Sockal harnesing this product for centuries. Low  underiaken by lange corporations.

5] wanspart cosls o take o marke Hghly mcusinalized process

Gt of 15 il of exbac] 9067 67

'

Blarss af priimary

product to produce 024 1.5

15 il of exciract | kg



TEREIA ] el WA e

Labour Farmers in small villages Farmed in large agrcultural areas

Supports farmers who have been Large scale farming methods and

Social hareesting this product for centuries, Low  undertaken by large corporations.
transport cosis to take o market Highly indusirialized process

Cost of 15 mil of extract

e 8067 30.67

s

Mass of primary

product to produce 0.25 1.36

15 mil of exiract / kg
Each family fanm will have 1-2 trees, Average yield of a lavender fisld is

H'M.I:IT;JH]H Average yield of a free is 261 g (kw 3264 kg per acre (unlimibed,
mass, family-based production) industrialized commerncial production)

Using the information provided, discuss which plant extract would be the best for the sleep
spray industry o use.

In your answer you should consider:

& the encial imnact af sach svirast

Using the information provided, discuss which plant extract would be the best for the sleep
spray ndustry o usea,

In your answer you should consider:

= the social impact of each extract
+ the environmental impact of each extract
+ the final choice of extract with justification.
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