Quesiion 1 (10 marks)

Cine reason our planset is 0 beautiful is due to the range of colowrs found in nature, Colours in
plants and animals are caused by pigments, which can be affected by enviranmental condibans,

Healthy coral reefs are very colourful, The colour of coral comes fram microscopic plant-like
arganisms called algae that live on the coral.
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Algae carry out phatosynthesis to produce glucose, which is used for food by the coral, The
word equation for the process of phatosynthesis is:

Select the correct coefficients 1o balance the chemical equation for photosynthesis.
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Through phofosynthesis, the algae also provide the coral with cxygen. Select the Lews
{electron dot or dot and cross) siruclhure for O,
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Leaves also produce pigments. Each
pigment is responsible Tor a different
~ colour. The hours of sunlight received
have an impact on how much of each
phyment is being produced by the plant or
tree.,




hy 1o find out which colour pigments are in the




Salect ihe term that best describes ihe keaf stainm used in this animation of chromatography.
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Identify the organic pigments.
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G Question 2 (9 marks) |

Hydrangea flowers are known for changing colour in reasponse to changes in soil pH.

u Duestion 2a (1 mark]

To measune he soil pH, a pH probe or universal indicator could be used,

B 4 5 6 7/ 8lali0 12 .

Select the pH of universal indicalor when added to pure wales
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id (H-S0,) can be used to decrease the pH of the soil, and calcium carbonate
)3) o increase it. Hydrangea flowers are blue in soil with a pH of 5.5 or lower and pink if
..- 7 or higher.

ne how you could grow blue flowers if the soil has pH = 6.
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Calcium carbonate can be used to meutralize sulfuric acid, which produces a salt.
Select the ather two products that are formed when acid is neufralized by & metal carbonate:

2d (2 marks)

Calcium carbonate can be used to neutralize sulfuric acid, which produces a sali.
Select the other two products that are formed when acid is neutralized by a metal carbonate:







% Question 3 (3 marks) 3

Some farming technigques can have a significant impact on nature and can change
environmental conditions. The image below shows a tractor working on a farm.

The heat generated by the engine in a tractor causes nitrogen and oxygen from the air to react
to produce nitrogen monoxide gas as an emission.
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Write down the balanced chemical equation when nitregen monoxide is formed by the reaction
of nitrogen and oxygen.
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n Chuestion b (1 mark)

In the box below, draw a diagram showing the arrangement of particles in a gas.

u Question 3¢ (F marks)

Dutline how particles move in a gas.
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3d {4 marks)

Ewven though a tractor is slow and does not travel far, the emitted nitrogen monoxide can pollute
a large area, even without wind.

Explain why the emission can pollute a large area. You should use scientific 'uérrnlrn-l:ulcluj;u..I in your
answer.
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u Cuestion & (5 marks) i

Chicken eggs are commonly ealen eiher whole or as an ingredient in a recape. When we crack
open &n egg, we are immediately aware of the yolk's colour and make a judgement about
whether the egp is safe o eat.

I the piciure of the three eggs below, the yolks are different colours,




The difference in colour of the yolks is due to the chicken's diet. Farmers use a qualitative
measuring tool called a YolkFan™ to compare the colour of the yolks. Consumers prefer a yolk
colour between 7 and 9. The farmer can change the colour of the yolk by adding yellow and red
organic pigments as additives to the chicken's diet.

D Question 4a (1 mark)

Two students are investigating the colour of eggs laid by the same chicken. One student uses a
colorimeter, the other uses the YolkFan™ scale.

Justify which method gives a better measurement of the colour of the yolk.
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. @ unit used to measure very low concentrations.

etermine how the yolk colour changes with ¢

e how the yolk colour changes with additives. Using the i
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i g Question 4c (1 mark) :

Egags are often used in cooking. They can be used whole or separately as the yolk or white. The
proteins in the yolk and the white have different chemical and physical properties. When they
are heated, these proteins denature and become solid. A student separated an egg into the yolk
and white, heated each one and measured the temperature when the proteins became solid.

The results are shown below.
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Measure the temperature at which the egg white becomes denatured. Add your value to

the table.
r A | Starting temperatura | °C Temperature at which protein is denatured / °C
Yolk . 20 T0
White 20
L
. Question 4d (1 mark) v
T —————

The diagram below shows two different methods for measuring temperature.

Method A Method B

[z




‘method would produce the most valid measurement of the temperature at which
: e, Justify your answer. h




u_ﬂumtinn 5 (B marks)

One method of food preservation is pickling, in which the food is soaked in vinegar. Cooked
peeled eggs can be pickled. When pickling, care has to be taken that the white of the eggs stays
tender and the yolk keeps its yellow colour.

A student has decided to investigate the effect of vinegars with different pH on pickled eggs.
They read a research paper. In this paper, the taste and tenderness scores were given by a
trained panel consisting of a group of people who gave a score out of 10, where 10 is the best
score. The average of the values for each vinegar was calculated and is shown in the following
table.



A student has decided to investigate the effect of vinegars with different pH on pickled eggs.
They read a research paper. In this paper, the taste and tenderness scores were given by a
trained panel consisting of a group of people who gave a score out of 10, where 10 is the best
score. The average of the values for each vinegar was calculated and is shown in the following
table.

Average starting  Average pH of egg  Average panel A.wrlgi panel
pH of the solution whites after 3 weeks score for taste score for tenderness
Apple cider vinegar, 1.5% salf 3.3 4.0 6.3 6.3
S PH meter not
Red wine vinegar, 1.5% salt 3.0 I 50 T3
working
Destilled white vinegar, 1.5% salt 26 4.2 6.3 52

u Question 5a (4 marks) :

Identify the independent variable, dependent variable and two control variables for this
investigation.

Independent variable:
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Dependent variable:



The starting pH of the cooked egg white was pH = 7. State what happens to the pH of the egg
hites after pickling with apple cider vinegar.

The student was surprised that there was no value for the pH of egg white after being pickled for
“'Il'll-ulmwilh red wine vinegar. Suggest an improvement to the method to increase the

validity of the data.




Vitamin C is an essential nutrient without which the body cannot function. The stability of the
vitamin C structure is dependent upon environmental conditions such as temperature and
oxygen availability. In the presence of oxygen, vitamin C oxidizes, causing it to break down. The
structure of vitamin C is shown below.
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The table below shows the vitamin C
concentration of some juices.

Present this data in a graph.

Title:

I Vitamin C concentration
I'mg 100cm™ of juice
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Oranges are a good source of vitamin C and are recommended as part of a healthy diet. Orange
juice is extracted from the pulp in oranges.

Pulp rich in vitamin C

Peel reduces gas exchange

TR—
Peel reduces gas exchange -

A student was interested in determining if the vitamin C concentration of orange juice changes
over time when kept in a fridge at 4°C over a period of 3 weeks. The following three orange
juices were tested: I

= fresh orange juice

= orange juice that had been heat-treated to 70°C

= orange juice that had been freated with CO» to remove some of the oxygen present.
Effect of ﬁrne an the vitaﬁgﬁuncentration of fresh arang; juice,

heat-treated orange juice and orange juice treated with CO,
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Identify which juice has the lowest vitamin C concentration at the start of the investigation.
Justify your answer using scientific reasoning.

u Question 6¢ (2 marks)

Using the graph in part (b), calculate the rate of change in vitamin C concentration for the CO»-
treated orange juice over the 21-day period.
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The student made the following hypothesis:

Using the graph in part (b), evaluate the validity of this hypothesis.

The four main matenals currently used in can produchon arg sleel, In-coated sheal,
chromium-coated steel and aluminium. These malerials are known 1o react with acidsc soi

drinks. A packaging company has developed a new alloy called can-x aimed at the soft drink
miarket,

Design an investigation o determine the best material from steel, tin-coated steel,
chromium-coated steel, aluminiem and can-x o make the soll drink containers from. You are




The four main materials currently used in can production are steel, tin-coated steel,
chromium-coated steel and aluminium. These materials are known to react with acidic soft
drinks. A packaging company has developed a new alloy called can-x aimed at the soft drink
market.

Design an investigation to determine the best material from steel, tin-coated steel,
chromium-coated steel, aluminium and can-x to make the soft drink containers from. You are
provided with standard laboratory equipment, samples of each material and a sample of the soft
drink. In your answer, you should include:

= the independent, dependent and two control variables
= a list of equipment you will use

» details of the method

« details of the data you will collect.

The global human population has increased from & billion to 9 billion in the last 20 years. The
availability of land to produce food to sustain this increasing population needs to be addressed
before we run out of time. According to a study carried out in 2014, at least 20% of all land used
to grow crops is affected by the increased salinity of the water that is used for irrigation.

Salinity in water is caused by dissolved salts such as sodium chloride, and it is determined by
measuring the water’s electrical conductivity.

Outline why electrical conductivity can be used to determine the salt content of water.
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Outline why electrical conductivity can be used to determine the salt content of water.

L ———

The table below containg some information about the salinity of water from four different
locations. Electrical conductivity is measured in units of Sm™" (siemens par metre),

. Alemo Colerado Mages Pacific
Bl congutivny | 5 ndn nil 3.5 ki
Dimssclved nslly | pgam 0% 5 AP0 14 00

Using the infarmation in the table, identify the location of water with the highest salinity.
wm angwer,




High salinity affects plant growth and crop ; +

yield. The high concentration of salls 140

prevents most plants from absorbing water

from the soil. Researchers have

developed plants and crops thal can grow
~in envirenments with high salinity,

The graph shows the crop yield of three

types of plants grown with different
concentrations of salt in water, compared
with how the plants would graw with
fresh water.
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Determine the optimum concendration of salt for a maximum crop yield for plant C.
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Compare how salinity affects the percentage crop vield of plant A and plant B. You should
imclude data from the graph in your answear.

n Question 3 (17 marks)

Maost of the drinking water consumed in the world comes from eilher surface water (streams,
rivers, lakes, reservoirs} or ground water Sources (Spaces between rocks). This waler has a low
concentration of salt and is known as fresh water.

One other source of water is saline water from seas and oceans. Through the process of
desalination, saline waler is converled nta waler suitable for human consumption or irrigaton of
plants and crops.

While desalination is very cosily and requires a lot of energy, it iIs necessary in places where

fresh wates s nol available, How efficient a process is can be determined by how much enengy
or resources are needed io produce fresh water,

The images in the tabs below show the number of desalination systems per region and a map of
the availability of fresh water acroas the world,
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u Question 9a (3 marks)

Use the data in both tabs to identify the region with the highest number of desalination systems
in the world and justify why this is the case.
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Question Ob (14 marks)

There are vanious syslems used Tor desalination such as thermal-based, membrane-based and
solar-based gystems.

This media is interactnre
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Thermal-tased sysiems use successive avaporafions and distilations;

Desalination
procCesses
Thearmaal-
based

Solar-Dased

« Simgle io buld and operaie
« Mo dangerows maving pars
« Trealed waler canlains md dissolved mineraks

"o Minerals have o be re-added to make the water IR for consumpiion

» Wabar is haaled bo 115°C

» Energy needed for condensation

= High efliciency

« Due ba the high operabng temparabures, some salts such &6 calcium sulphaie
deposil on lhe tubes, causing clogging

» High-energy procass

« Operaling GOy emission = 24 kg C0y m™

« Suilable Tor large-scake indusinal use

Membrane-based

Prassure

2
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Diiresction ol
weler ey

In membrane-basad syslems, the saliwater is passed through a membrans ha
remowes chilorine, saks and dirl. Depending on e sioe of the pores in e membrane,

the wales mighl require a pre-reatment 1o remove the Biges mpurities

« Expensie W husld

s pa@n and sale

= Trested waber conlans alequals concamralion of dissslyved mirserals
= Water & suitable Tor human corrsumplon

m = peraies at room emperaline



In membrane-based systems, the sallwater is passed through a membrane that
remcves chiong, salts and dit, Depending on the s@e of the pones in the membrans,
the watar mighd require @ pre-treatment o remove the larger impuities,

= Expensive o buikl

= Clean and safe

« Trepted waler contains adeguate concaniration of dissolved minerals
Waler & suilable Tor human Sonsumpian

‘» Ciperates at room bemperature

= Condensalion is nof required

Lowy efficincy

High cests of mainienance due fa the membrane change
Lo -Brargy process

Operating CO,; emission = 5.3 kg CO; m™*

« Builable for larpe-scale industrial use

"

Solar-basesd

I solar-based sytems:

&

Simple conslruction - glasshouse

Clean and saie

Treated waler contains i dissolved mirerals

Minerals io be re-added io make the waier it for corsumpsian
Wales is heated by salar energy

= Mo anangy nesded for condensation
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In salar-based sysbems:

+ Simple constnuction — glasshause
« Clean and safe

« Treaied water conlains no dssolved minerals

= Minerals o be re-added ba make he waler 7 for cofsum plan
= Water is heated by Solar enengy
“» No energy needed for condensation

= Medium efficiency

 Low mairiensnce cosis

 SyElEr uses renewable enangy directy

« Operating GO emission = D kg CO; m™

o Builable for small-scale domestic use

Using the infarmation provided and your wider MYP knowledge, discuss and evaluate the
systems avallable for water desalination. In your answer, you should include:

= @ comparison of the efficiencies of the three systems
= the economic impacis of the three sysiems

= the environmental impacts of 1he hied Systems

= an appraisal of the three systems.
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