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u Gueestion la (1 mark) u Guestion 1b (1 mark)

The bubbles in cola drinks are caused State the formula of carbon dioxide

by dissolved carbon dioxide. State the

regson why the name of the gas is B I P iz =2 0FE
carbon dioxide and not carbon oxide, Sagd 5 ]
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Ghuestion le (3 marks)

Draw the Lewis (electron dot or dot cross) structure of carbon dioxide.

Draggable items:

OO0
C



Select symbols to drag and drop to form an equation showing the k-}kjllli;il}' ium between the

ar (.'i".-/;'jl- and -rll'_- carbon l:iiZYI-Zi(' in the space :_||||l'.,:'|._l ':I'l" ._'l['i|“|k_

Select symbols to drag and drop to form an equation showing the equilibrium between the
dissolved carbon dioxide and the carbon dioxide in the space above the drink.

Draggable tems:  C0 () CO,ig)  CO,(aq) CO,(s) = 2=




A student opens a cold can of cola and takes it outside on a worm day. Explain what will
happen to the concentration of dissolved carbon diexide in the drink after 10 minutes.

The formula for phosphoric acid is HyPOg Calculate the molar mass of phosphoric acid
and give the unit.




Guestion 2b (2 marks)

In a can of cola, there is 39 g of sucrose. The melar mass of sucrose is 342.3gmol™.
Calculate the number of moles of sucrese in one can of cola. Give your answer to 3
significant figures.
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Question 2¢ (3 marks)

In some varieties of cola, sugar is replaced with alternative sweeteners. One very common
artificial sweetener is xylitol. The structural fermula of xylitol is shown below.

Xylitol

Shider coniral
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~ Determine the molecular formula of =ylital.
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Alcohol
Alkene

Carboxylic acid
Ester

Guestion 3a (1 mark)

= _
For many years, feed and drink have been stered in cans to make them easy to transport

and store. Eighty years ago, most cans were made from tin-plated steel. More recently
aluminium has been used to make cans, As tin and iron become more difficult to obtain, all
cans may be made from aluminium in the future,

Tin-plated stesl can Aluminium can

State the electron configuration of aluminium,

= — alainiel




i in the table below and your wider MYP studies, explain t
cans compared to tin-plated steel cans. '




Guestion 4 (15 marks)

In cocking, and in particular the manufacture of sweets, the mass of sugar in the starting
mixture will determine what type of sweets can be produced., It is important to determine
the maximum mass of sugar that can be dissolved in 100 cm? of water, A student decided
to cellect data te find out the maximum mass of sugar that can be dissolved at different
temperatures. The student's raw data is shown below.

u Guestion da (3 marks)

Present the student’s raw data collected
during the experiment in a table.
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“resent the data in part (o) in o graph
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the investigation and plotted their results in the
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Use the graphs in part (c) to identify the data point that is an outlier. Suggest what the
expected mass of sugar would be,
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Candy floss is mode from pure sugar with added colouring.

p




T, _—_

Te make candy floss, the sugar is placed into a metal container with hales in its wall, The
sugar is heated to 160°C at which point it starts to melt, The container starts to spin at a
fast rate, The melting sugor leaves the container through the holes in the wall and coaols
rapidly. making threads ar long lines of sugar in the collection bowl, When the threods of
sugar are collected, candy floss is created,

Select the correct option for the state of sugar in each location when the candy floss

peyem—

Select the correct option for the state of sugar in each location when the candy floss
machine is operating.

Sugar inside the spinning container Sugar in the collection bowl

State of sugar: | Select g_l

State of sugar: Select ~|

MHJLTIIE |3 QLT UL,

Sugar in the collection bawl

State of sugar: Select -




Based on the state of the sugar in each area of the candy floss machine, select how would
you expect it to behave if placed in another container at room temperature?

Sugar inside the spinning container

Select I

Sugar in the collection bowl

gelect o

Based on the state of the sugar in each area of the candy floss machine, select how would
you expect it to behave if placed in another container at room temperature?

Sugar inside the spinning container

Select I vl

Evaporates
No change of shape when changing container ]
Sublimes




—u Glesestion 5 {12 wearks]

Chemical changes take place when food & cooked The video below gives some information
alxcad the chemigal chandges happening smhen agge are caakad

| ¥ o =g
‘Whan foad is cooked thene can be a change in colour, skabe or even a gas prochuced, all of
wihich ame indicatars that a chamical crandgs has takan place. Th bonds in the food aee Droken
ard rew boncs ans formed eeulting in & chamical dhangs. Tha chamical change is aasiy seen
when we cook an 83g. The egg while will changs from aaliurisas D whils &8 Meal is edded and
the &3] whie changes from waler-soluble 10 rescluble when it has cooied . Chemically, the
poteins Fave Become abersd and nes chamical bonds kave Sarmed.

dnother way 10 cook a0 agg @ 16 placa it in &5 el in Boiing water This s called boiing an
.
Pagple ks o cook Ther a3gs for diffemm kergens of bma based on thair parsonal ohoica.

Derwtian 5a 4 rerks)

A abudent wanted to imvestigate how the appearance of eggs changes depending on the
length of time they are cooked. They placed the éggs into bolling water and ofter o
specilic lime remaved aach one and cul the tap T Fo chserve e inmice, Thio results

procduced are shown below.

Identify the variables o 1he student & irvestigation

Independernt wariable:
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Suggest a suitable hypothesis for the investigation in part (a).

A different method of cooking involves the use of direct heat. There are twe chemical
reactions taking place during this type of cocking, Caramelization invelves the chemical
reactions of sugars, while the Maillard reaction involves chemical reactions between
sugars and proteins.

B Sugars \

Maillard
resaction
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Breads contain sugars and protein.
Bread heated in a toaster is called
toast. Outline why bread turns brown
when toast is made.
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Guestion 5d (2 marks)

A student wanted to investigate what would happen if the temperature of the toaster was
| A new piece of bread was placed in the toaster and heated for the same time as
the t shown in part (c). Predict how the appearance would be different to the teast in
the picture above. Justify your answer.
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—u Guestion & (25 marks) H

U Guestion Ba (2 marks)

——————

When eggs are coocked, the proteins are changed chemically. The same change takes place
when meat is cooked. Depending on the cooking method, the physical properties of cocked

meat will differ,

The equipment below can be used to measure the force needed to break meat fibres.
Force is measured in newtons, M.

A student made the following prediction.

it is cooked for longer, then the breaking force of the cooked meat will be
than uncooked meat because the heat will break the chemical bonds., gl

The student took two pieces of the same meat of identical size, one cocked and the other
uncooked. They placed the meat samples in the equipment and measured the breaking
force.

The results are shown below,

Uncooked meaat Cooked meat

ﬂmﬂ . P



Use data from the diagrams above to state whether the student’s hypothesis is correct.
Justify your answer,
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Guestion 6b (2 marks)

Another method of causing chemical change in food is to use acids from fruit juice,
Ceviche is a dish commenly asseciated with South American cuisine where fish is placed in
lime juice and lemon juice for a period of time and “cooks™, The fruit juice causes a
chemical change to the fish which allows it to be eaten safely. This method of cooking
could be the way of the future as it does not require energy.

A company has developed a new laboratory-based meat substitute called MY-P that is
cooked using lime and lemen juice. The cooking methoed is shown below,

Meal substitule stnps




Meal subsiiute sinps

N

Lemcn sachat

After 15 minutes, the preduct is ready to eat. Before this time. the MY-P is not suitable to
eat as it is not easily digested.

A student wanted to investigate the )| The pH of the fruit juices used in the
best juice to cook MY-P to be sure that investigation are shown in the table
the food was digestible. They thought below,

that ene juice would be sufficient to
cock the preduct. The treated samples

Mame af juice pH

aof the ) Lime 20
MY-P were tested using the equipment j Lemon 26
Cirasge ET

in part (a).

e —

The minimum force required that would allow the product to be classed as cocked is 280
N. Use the data below to identify all the samples that would be suitable to eat.

Sorple Juice used to cook MY-P Ferce to break MY-P /N Suitable samples ba eal
1 Mars 130
7 Lime and lemon F00
3 Crange ] ]
4 Le=en 290
5 Lime 320

Justify your answer.
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State why sample 1 was measured using Outline an improvement to the method
no juice. in part (b).

The student wanted to know the minimum pH that would cook the new product. From the
results in part (b), they suggested that the minimum pH was somewhere between pH 2.6
and 3.8. They decided to use HCl to model the behaviour of fruit juice.

~ Suggest a research question for the student's investigation.




Guestiaon 6F (17 marks)

Several different solutions of HCl were available, as well as several samples of the MY-P.

Design a method to identify the pH that would cook MY-P. In your answer you should
include:

* the independent, dependent and two control variables

* a list of equipment you will use

= details of the method you will use

» details of the measurements you will take to collect sufficient data
= safety considerations.

O Question 7 (9 marks) l

~ Many people around the world, for a variety of reasons, are choosing to reduce the
amount of meat they eat. The video below shows some data comparing food production of
different diets.




Widea Ecripk

Protein is an important part of our diet. Many people get their protein from meat and fish, but
more and more paople are choosing meat-free diets. Many people want to reduce the amount
of meat that they eat and vegetarians and vegans eat no meat at all. They get the protein from
pulses and nuts instead.

Environmental concerns are just one of the reasons why people turn to meat-free diets.

Greenhouse gases are emitted in production of all food. Different types of food emit different
masses. The effects of greenhouse gases, or the carbon footprint, are measured in units of
kgCO.e. This mass includes all emissions of greenhouse gases, such as methane and
dinitrogen oxide, in addition to carbon dioxide.

In an average American diet, most carbon dioxide comes from protein production, with dairy,
fats, oils and sugar also contributing significant masses.

In vegetarian and vegan diets, carbon dioxide is also produced but at lower levals.

The grophs below show mass of corbon dioxide. volume of water and grea of formiand
needed for the production for three diets: on average American (UIS) diet, a vegetarsan
diet and a

wegqan diet.
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U Question 7a (2 marks)

Using the graphs above, calculate the carbon footprint from the production of protein in
the average US diet.

et ol x elliz =i T suges -] .
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Due to increasing demand for meat substitutes, there is a growing industry that provides
Fﬂm‘l-l:-bmd mieat |‘u|:|||;||;~||Tuanls such gs plant-based hl.ﬂ'gm‘:'.. Some rﬂ-ﬂ-l'l-‘t—hn!-l!-d products
are designed to have a similar appearance, texture and taste to meat-based products,
such as beef burgers and chicken nuggets. Recently, several companies have done a lot of
research into creating a hlrglilr that looks and tostes like meat, even to peaple that are
accustomed to meat. Food scientists add soy sowce, mushroom extract. or yeast extract to
replicate the meaty flavour,

Fiant-basad burger Maat-based burgar




The table below shows nutritional information for a plant-based burger that is designed to
taste ke meat in comparison to a beef burger.

Plart-based burger (patty wndy) Bawt burger (patty oyl
Energy castent /b3 1000 1000
Taiel 1ot £ 14 (]
Cerisa i g 2 a
Braisin / g 19 29
Fibrn i/ g 3 ]
Added nugar 1 g Leun than 1 o
Sxdvar | % of revorerwsded daily volue 13 1
Wit HED L% F rintinmimrachind diadly vk 130 an

Using the graphs in part (a) and the data in the table above, discuss and evaluate the
advantages and disadvantages of plant-based burgers compared to beef burgers. In your
answer, you should include:

* the advantages of the production of plant-based protein compared to meat-based
protein

= a comparison of the nutritional data

= your opinion of why people may choose plant-based burgers rather than beef burgers.

e M B TR e L T —




n Question B (15 marks) |

In the effort to reduce the environmental impact of the meat industry and to meet the
demands for protein from a growing global pepulation, companies have developed a
process to grow meat in a lab uging a small samgle of animal cells.

Intensiee farming of animals for meal requings large ancss of Bnd, large volumes af waier and
produces gresnhouss gases One way 10 mave away from imersive larming would be fo grow
maat in laborabories. Corsumers are choosing a plam-based diet which has & lowar
envircnmantal impact. Growing mesat in laboratones would allow protein 1o be produced on &
large scake to fead A growing global poputation.

T grow maat in a lebonaion: cells ane harmiessly remowed from a lve animal and are then
g im & nuiresnt-rich afilicial @nvionment.

The lab-gron cells comiiing 1o form muschs tissue During tha growth phase, the cells could
b gemnstically madiied 10 ncrease protein levels, For Tood satety, the lab-grown cells can be
teshsd for arsmal-borns digedses

The rruscl lissus i then comprassed o iorm burger patties and additonal nutrients could be
added. From one lissue sample, B0 D00 burgers can ba grown companed fo 1200 burgers from

DTS SO

The cost of a lab-grown bunger has reduced sgnificantly 1o $10 per burger in 2020, In the
future, it is anticipated that mone Geope will choosas lab-grown Durpers and they will Dacomsa
wighaly avaanie.

The farmiand and waler reedad Tor focd production wil ba greathy reduced Tor lab-growT mesat
compared to farmed meat. Large farns wioukd ng longes be resded. nalead food could be
grawen In small aboratorins. Mow jobs would be created and there would be opportunities for

I‘B-‘Ira'l"l!ﬂ



The cost of & Wab-grown burger has reduced sigrificantly 1o §10 per bunger in 2020, In the
future, it is anlicipabed that more people wil choosa lab-grown burgers and they will bacomae
widely availabie.

The farmland ard water nessded far food production will be greatly reduced lor EE-grown meas
compared io farmesd meat. Large farms would no longer be needed, insbead food could be
groean in small laboratories, Mew jobs would ba craated and thers would be opporiunities for
r@-brasrereg.

The lab-grown mesat produced is palkss and has less 1asha,

BEsagrchens hops 1hal & less attractive appedrance and tasle ane fair compromises far
supplying prodein o a growing population. Food scientists ans developing additives bo make the
lab=grown hurgers more acoeptabie 1o the mass market.

The interactive graphic below is o summary af the infarmatian in The vides,

Thin media i nletetlive:

Environmental
factors

Ethical and
health factors



/Enﬁmmmlalfamm (X))

* Intensive larming of anmals for mesl requires large areas of land large volumes of waler and f
produces greenhouse gases. Oneway bo move aeay fom inlensie Tanming would be 1o gres
meal in laboralories. This would be more erwirenmantaily friendly and would sllew prolein io
be produced on & bngs scale lo [eed & growrg glekal populalion

= The farmiand and waler nesded for food production will be greatly reduced for lab-grown reead
compared o frmad meal Large larms weuld /s langer be needed, inslaad food rodld b
groree iy amall Baralories Mew jobs would be created and Thare waipld B opporhsnities far re
training.

| B cuthured maat
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/Social and economic factars IR
» The lab-grawn cells combine In form muscle I,

» The muscle tesue s Ihen comgressed io brm berpar patiss and sddilianal sulrienis Lould be

afded. From one st Samphe. B 000 Bungers can be prown campanes 1s 1300 Burgers lras
%4 LW

# The canl al & lat-groem burger Bas reduced signifcantly o $10 gef burger in 20 By the end
of the decade, il m anhicpales ot lh-graws burgers wil te widely avaiable

& Thi [p-groswn maal pradecsd & paler ard s less tagle

+ Rasearchers hepe ihal a liss Jiaoive appearance and fashe are fir comgramises for
wepplying gralin o a growsng papulalion Foid scieniists are developing addires iv make e
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Social and
eConoImic
faciors.

Ervironmenial
faciors

P — <
r rn a | \V"—“*ﬂ_
{” Ethical and health factars (X}

| * Togrow meal v g labsratlory cills ara hanmlisly rimosad irem @ b anrmal asd ars than
grasn in a nuinesl-rch artfizial ermenrant

® Dipwrireg T qramih phase. the cells cauld Be genelically modiled lo inonease pretein levils. Far
e salety, ihe labi-gramsn oels can e wesied far ardmal-bome dseasis.

N A

Lksing your experience from your wider MYP studies and the nformation obove. discuss
and evaluste the impact of lals-gromn meal & o repacement for meat. In your answer you
should inglude:

= enwironmental impocts of production

ethicol factors around balr-grown meat

socikl and economic focters arcund lab-grewn mieat
Feeaitths Denefits

& senchadrg cppraial
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