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Chemistry in the Kitchen Unit 1

1.1. Strawberry Smoothie

Al. Your teacher is going to explain to you how to prepare a Strawberry Smoothie
through a PowerPoint presentation.. Do you think you are going to be able to
prepare this tasty drink?

A2. Which ingredients do you need to prepare a Strawberry Smoothie?
What is the quantity of each ingredient needed?

7o prepare a Strawberry Swosthie, we reed ... strawberries, ............ il and
.................. of frait yophurt.
o) 7 matl pot 4) 300 n/ ¢) 6 large

Which other fruits could be also used in the preparation of a fruit smoothie?
Before choosing the fruits write down their names. The names of the fruits are
jumbled in the help box.

P
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Chemistry in the Kitchen Unit 1

A3. Which equipment do you need to prepare a Strawberry Smoothie?

Equipment

/

For cutling the strawberries, we need ...........................

For cutling the strawberries we also need o ase ............................ i order not o damage the

work, suface,

For ac/af}(; the S, we eed ...........cc.ooiiviiiinn,
For measuring the mith, we need ..........................
For blording the smoothie, we reed .......................

For serving the smoothie, we need .........................
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Chemistry in the Kitchen

Unit 1

A4. Write a proper recipe for the strawberry smoothie.

E Recipe title:

Ingredients:
Equipment:
Procedure:

2 P

7 the green tops f/‘m 2 it the strawberries.

H the strawberrios ito the £ o, the Wit ad ......... the
blonder. fﬂdd/é«/&b‘ wto the blonder.
G oo fw& 30-45 seconds anti 6. v, o //émw wd ...
smooth,
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Chemistry in the Kitchen Unit 1

A5. o Cooking Survey. Find out who the keen cooks in your class are by doing this
cooking survey. You should ask five people in your class. Write their names next to
the numbers. Add a question of your own in the empty space.

Name 1. 2. 3. 4. B.

Are you a good
cook?

What was the
last meal you
cooked?

Have you ever
had any cooking
disasters?

Who's the best
cook in your
family?

What's your
favourite meal?

Lorena Paya 7



Chemistry in the Kitchen Unit 1

1.2. Laboratory versus kitchen

A6. Can we consider the kitchen as a laboratory? The next substances are substances
that can be found in the kitchen. Circle the ones that are chemicals.

QH (e / ¢

\‘\10 coffee

buttes f[O 1/”/

\)Q}é\?‘% ) Sugar i 0 i }

' ©r

Once you have seen the video, write down the substances that are also chemicals:

............................................................................................................................

............................................................................................................................

Put the words in the right order to make the conclusion:

af /}yﬁea//é/(t awf/}g, w fw//y your made chemizcals v 18,
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Chemistry in the Kitchen Unit 1

A7. So, in the kitchen as in the chemistry lab, we have chemicals. What other things
can be found both in the kitchen and in the laboratory? What about the
equipment? Look for the kitchen and lab equipment that have the following

purposes.

Equipment used Kitchen equipment Lab equipment

For heating.

For holding liquids.

For stirring.

For measuring liquid
volumes.

For weighing substances.

For removing solids from
liquids.

For washing the equipment.

For testing chemical
reactions.

For cutting solid
substances like vegetables.

Item used for heating
substances.

For transferring solids
from one place to another.

For grinding solids and
mixing them.

For holding solids when
being weighed and
transported.
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Chemistry in the Kitchen Unit 1

1.3. Safety in the kitchen and in the lab.

A8. Do you think everything is safe in this kitchen? Draw a circle around the safety
hazards.

'[rillt'.!rs";

(1 B 13
st e, = %ﬁ\__\?\\
s : A M-I
l] bl il [ =
.ol el :
B i
N e

Number the safety hazards in the picture and match them with the possible
consequences:
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Chemistry in the Kitchen

Unit 1

Number

Unsafe things

Why is unsafe?

Lorena Paya
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Chemistry in the Kitchen Unit 1

A9. Indicate if the next Science Lab Safety statements are TRUE or FALSE.

1. Long hair must be tied back, especially when near an open flame.
2. It's OK to have combustible materials near an open flame.

3. When heating a test tube, point it in the direction of your friend so she/he can
see what's happening.

4. Report any accident, no matter how small, to your teacher.

5. Work areas can be left messy, just like your room. After all, you know that the
teacher will clean up after you, just like your mum does at home.

6. Test the smells of the chemicals in order to recognise them.
7. Dispose of waste materials as instructed by the teacher.

8. Clean up spillages immediately, and notify the teacher of spillages involving
chemicals.

9. Hot glassware can be placed in cold water so it cools fast.

10. Always replace the cover on a chemical container after you have removed what
you needed.

11. You are allowed to eat, drink and chew gum in the lab.

12. To speed up lab work, you are allowed to throw things across the room, such as
rubbers, pens or fest tubes.

13. Always use electrical equipment near the sink, it will be easy to clean it.
14. Broken glass must be cleaned up carefully.

15. If you are tired, you may sit on the lab tables, even though concentrated acids,
corrosives or other chemicals may be present.

16. If you catch fire, be sure to run faster in order to put out the flames.

17.If you accidentally get chemicals in your eyes, immediately clean them with lots
of water.

18. Always wear eye protection when you are told to do so by your teacher.

19. Loose clothing, such as sweaters, should be tied or removed before entering
the lab.

20.Along with my teacher, it is my responsibility to maintain and practice safe
procedures in the laboratory.
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Chemistry in the Kitchen Unit 1

A10. Next diagram is a laboratory class where pupils are working. Look for the
safety hazards going on, circle them and number them.

L i =
s L S
L]

. 4 I
o 3
=

It

il
O_

Write down the safety rule that each student is breaking in each situation.

Number Character and position Safety Rule broken

Boy with the !olue sweater at the Don't eat or drink in lb.
left near the window.
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Chemistry in the Kitchen Unit 1

10

11

12

13

14

All. Do you know what the next words refer to? Where can you found them?

corrosive oxidising explosive highly flammable

radioactive toxic harmful/irritant | dangerous for the environment
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Chemistry in the Kitchen

Unit 1

Al12. Complete the next table with the words in the previous box.

Symbol Diagram

Symbol Name

Meaning

Substance that releases harmful radiation.

Substance may explode if it is
e burned
* heated
e left to dry out

Causes a small health risk if it is

e breathed in
e ceaten
e soaked through the skin

Substance that will cause damage to animal
and plant life in the environment. Be careful
when disposing of the chemical.

May burn when lighted (even when colder
than room temperature)

e use ina flame-proof area

May burn skin or wear away solids

Substance will react with other substances
and may cause them to burn or explode.

Causes a serious health risk if it is
e breathed in
e eaten
e soaked through the skin

Lorena Paya
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Chemistry in the Kitchen Unit 1

A13. Draw and colour the items suggested, adding the correct symbol fo the
packaging of each substances. Look for fwo more substances and do the same.

Bleach Insect killer

Can of petrol Rat poison

Lorena Paya 16



Chemistry in the Kitchen Unit 1
1.4. Cutting onions or a scientific investigation
Al4. Write down the investigation report about onions.
What do we know initially about onions?
Which is the problem we want to solve?
Which is our hypothesis?
How are we going to carry out the experiment?
Material needed:
Procedure:
Way to record the observations:
What are your results?
What is your conclusion?
Lorena Paya 17







Chemistry in the Kitchen

Unit 2

2.1. How do we measure the quantity of each ingredient in

our cooking?

Al. How can we measure the quantity of substances in the kitchen?

Write down how we can find the quantity of following substances in a recipe:

Milk:
Sugar:
Water:
Eggs:

Tuna:

Flour:
Qil:
Potatoes:
Cheese:

Salt:

You can use the vocabulary in the following word box.

. S
a pinch a g\‘a‘
a 29 b
le
3‘59
a al®
N unijt a i
a pieCe a teacup

Do you think these measurements are accurate? Why?

Which other ways of more accurate measurements do you know?

Lorena Paya
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Chemistry in the Kitchen Unit 2

A2. How much do you know about quantities of substances in different recipients?
Match the next quantities with the substances. (Each substance can have two ways
to express the quantity)

Quantity of
309 drink in a can 1500 mL
3Kg water in a big bottle 0,004 Kg
49 sugar in a sugar bag 0,330L
33 cL oranges in a bag 3000 g
15L tuna in a tin 0,03 Kg

HOW DO WE MEASURE THE MASS?

A3. What is the basic Unit fOr MASS? ....oeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeenans

What equipment is used for measuring the mass of substances?

............................................................................................

A4. Use an electronic balance to find each measurement.

a. Massofaninkpen____ g

b. Mass of asugarpacket ____ g

c. Mass of apieceof fruit ____ g
d. Mass of waterinaglass____ g

A5. Circle the best unit for measuring each mass:

a. Mass of a pinch of salt: mg g kg
b. Your mass: mg g kg

c. Mass of a coinof 1 euro: mg g kg
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Chemistry in the Kitchen Unit 2

A6. Use the proper equipment to measuring the next masses and write down in the
different units.

a. Mass of a pinch of salt

mg g kg

b. Your mass

mg g kg

c. Mass of a coin of a piece of fruit

mg g kg

A7. Complete the next chart with the name and symbol of the subunits of mass in
the Metric System.

Milligram 1000
Centigram c9
10 dg
Gram 1
Decagram dag
0,01 hg
Kilogram 0,001

A8. Order the next masses from the smallest mass to the biggest one.
60mg 23 Hg 3¢cg 2dg 50 ¢g 2 Dag 3 Kg.
The increasing order is:

Complete the next sentences:

The B...... WaSS 5 ...vvvvvsiririin, (~per / gest)
The swall.... wass s ........................... (~er / -est)
6O My (5 bp....... Chat ............ovovvrio, (~per / ~gest)
50 g is malll..... tha ....................... [~er / -est)
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Chemistry in the Kitchen Unit 2

HOW DO WE MEASURE THE VOLUME?

A9. What is the equipment used for measuring the volume of substances in the
kitchen? And in the laboratory? Make a draw of both instruments:

Which substances are measured with this equipment?

What is the basic unit for volume? .........oooeeeeeeeeeeeeeeeeeeeeeeeeeen

A10. Use the measuring cylinder to measure:
a. Capacity of a glass of water mL

b. Capacity of a tablespoon mL

Al1. Do you know how to measure the volume of a regular solid object?

Which measurements do you need to do to determinate the volume of these
objects?

How do you calculate the volume these objects?

Lorena Paya 22



Chemistry in the Kitchen

Unit 2

Calculate in the same way the volume of the objects that the teacher gives you.
Draw the object, write down the measures you do and the calculations you do.

A12. Which is the relation between the unit of capacity (litres) and the unit of volume

(m3)?

Measure the volume of a tetra-brick:

MK

b

a=1m=........dm

b=Im=.......dm

c=1m=..c......dm
V=(>1mP=(..

=1

1m

Lorena Paya
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Chemistry in the Kitchen Unit 2

A13. Complete the next chart with the name and symbol of the subunits of litre.

Millilitre 1000
Centilitre cL
10 dL
Litre 1
Dekalitre dalL
0,01 hL
Kilolitre 0,001
Al4_ Complete the next equalities:
1L= ... dm?
1dm3=(1dm)®= (... cm)d= ... cm®
Iml= .. (BT dm®= ... cm’
1KL = ... L= oo dmd= . m3

A15. Order the next masses from the smallest mass to the biggest one.

23mL  1lcmd 3kL 2cL 2 dm?3 05L

The increasing order is:

..............................................................................

Y
bigger
23 ML LS oo biggest
smaller
BB 5
smallest
____
0,6 L i

.............................................................................

Lorena Paya
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Chemistry in the Kitchen Unit 2

A16. Do you know how to measure the volume of an irregular object?
Material: irregular object, water and a measuring cylinder.

Method: Complete the steps with the following words.

[ cover cylinder final initial measure }

1. Choose a measuring .......... where the object can be introduced.

2. . a quantity of water with the measuring .......... . It must be enough to
.......... the object and not oo much in order to avoid water overflow.

3. Write down the .......... level in the measuring .......... (VY.

4. Introduce the object in the measuring .......... . Notice that the level of water
has gone up.

5. Write down the .......... level in the measuring .......... (V).

Results:

/[~—N\ /[~

viniTial T VYAinal = .,

Calculations: What is the volume of the irregular object?

Vobjec‘r =

Result: /4e volume is

.....................................................
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Chemistry in the Kitchen Unit 2

Al17. Complete this chart with the relation between the mass of water and its volume.
You have to determine the missing values experimentally.

Mass (g) 10g 30g 50¢g
Volume (mL) 20 mL 40 mL 100 mL

Make a graph mass versus volume.

GRAPH: MASS vs. VOLUME (WATER)

200

180

160

140

120

100

Mass of water (g)

80

60

40

20

0 20 40 (510] 80 100 120 140 160 180 200

Volume of water {(mL)

What do you think is going to be the mass of 200 mL? (Check it and add the point
in the graph)

What do you think is going to be the volume of 1 kg of water?

A18. INVESTIGATION: What is the volume of a drop of water?
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Chemistry in the Kitchen Unit 2

2.2. An Old Scottish Recipe

A19. Shortbread biscuits are a typical Scottish biscuits. We have found the recipe in
an old book.

RECIPE: Shortbread

Ingredients:
For the biscuits:

e 8oz butter.
e 3 o0z.icing sugar.
e 6 oz. plain flour.

Procedure:
Lo the oven to 180°C or gas mark 4.
2. s the butter and sugar together in a bowl.
3. 6radually ....................... the flour and continue .......................

for a further 2-3 min.

4o into thick rounds.
5 e on a baking sheef.
6. e in the preheated oven for 6-8 minutes, until

bottoms are lightly browned.

T e e from the ovenand ....................... to a wire
rack to cool.

The actions in the procedure are missing. Fill the gaps with the correct verb in the
word-box.

Actions-box
to cream to remove to add to beat to roll
to bake to Preheat to transfer to P]ace

Oz. is the abbreviation for ounces. Do you know this unit of mass?
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Chemistry in the Kitchen Unit 2

At the end of the book, we found an interesting page.

EQUIVALENT MEASURES

1 tablespoon = 3 teaspoon = 3 ounce

1 ounce = 2 tablespoon

1 cup = 16 tablespoon = 8 ounces

This can help us quite a lot if we want to prepare shortbread!
1. How many tablespoons do we have to use of each ingredient?

Jo c/%ange the units, using /oro/oortfons 15 very usetul. Write different /Droportfons between

ources 3/70/ taé/eslooon&-

2 tablespoons 1 tablespoon _ ......... tablespoons

1 ounce ... ounce 8 ounces

] he Proport/on is constant and it will /76/P us to find new c}'uant/'t/és,

/“/ow many taé/eslooww Corresponc/ to 3 ounces?

2 tablespoons e tablespoons ~ 3 W | 2 tablespoons _— tablespoons

1 ounce 3 ounces 1 /om’fe
Now, with our lh‘grcc//bnts. [Fow many i'aé/cslooons do we have to use?

8 oz. butter = 8 (ymc/es-M: ........... tablespoons of butter

1 W
. . _ 2 tablespoons _ . .
3 oz. icing sugar =........ OUICeS T E . tablespoons of icing sugar.
1 ounce
6 oz. flour =........ ounces - ————= ..o tablespoons of flour.

Wirite the number of fa/)/es,ooons of each /h‘grcc//cnt in the reapc.

2. And how can we calculate the ounces in a certain amount of tablespoons?

JFwe want to do the oloposftc calculation, then wcjust use the inversed /oroporﬁon.

1 ounce
16 tablespoons =........ tablespoons - ————————— = ounces
P lesp 2 tablespoons
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Chemistry in the Kitchen Unit 2

A20. This can be used for many conversions of units.

Imagine that we have teaspoons instead of tablespoons in our kitchen. Calculate
the number of teaspoons for each ingredient?

1 tablespoon = .......... teaspoons
Butter:

Icing sugar:

Flour:

We can also use it to change units to the metric system. Look for the equivalence
between ounces and grams and calculate the quantity of grams for each ingredient
of our recipe.

lounce= ... grams

Butter:

Icing sugar:

Flour:

INGREDIENTS FOR THE SHORTBREAD (complete)

Units Ounces Tablespoons  Teaspoons Grams
Butter
Icing sugar

Flour

Lorena Paya 29



Chemistry in the Kitchen Unit 2

2.3. Does one kilo of sugar weight the same as one of rice?

A21.Your teacher is going to give you have equal recipients completely full with
different substances. Can you order them by terms of sensation of heaviness?

Sugar Flour Pasta Lentils

ke thereasing order af sensation 0f heaviness rs:

The mass of each reospiont ié:
w (sugar) = . (flor)=
n (pasta) = n (tentits) =
Complote the newt conclusion;
The b g9 r the w_ss, the h_gh r the sexsation of h o x_ss.

[he sernsation af 4 v_n_s§ (s pr_p rt v U to the m ss.

A22. Now, your teacher is going to give you different recipients all with the same
mass of the different substances.

~ AN\ A~ AN A~ A A

Sugar Flour Pasta Lentils

e Ihereasig order af hearness /s

............................................................................
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Chemistry in the Kitchen Unit 2

The volume of each substance is:
V (ugar) = V (ftor)=
V (pasta) = V (tontite) =
Comptete the next conclusion;
Th su W rth v ln, th haohrth ot n« fh o+ ass

Th ¢ 1 ¢« 0‘4 v on s8¢ /mm’é/ﬁ/ft c lt th ol n .

A23. Now, you are going to have different volumes and masses of the four substances.
How are you going to order now the substances in ferms of sensation of heaviness?

N~ I~ AN NN~ AN A

Sugar Flour Pasta Lentils

[ he thereasing order af heaviness [ think, it s

,,,,,,,,,,,,,,,,,,, S S R
Sugar Flour Pasta Lentils
Mass | ... g | g | g | g
Volume | ... cm® | cm® | cm® | cm’®

............................................................................

The telalion ........ooosese ée//%’ b compare the heaviness,
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Chemistry in the Kitchen Unit 2

A24. Lightness is the opposite of heaviness.

Which will be the order of sensation of lightness?

ke Ihereasing order af sensation 0f /ZML‘/{&&S’ 8

.........................................................

What is the relation between the sensation of lightness and the magnitudes of
mass and volume?

1f volume is Kept constant, the ..., the mass, the higher the sensation of lphtness,
The sensation of GPhIHESS 1§ ...............cocovivivvisiirisiirisinrisinrsinn) lo the mass,

/f mass (s &/ﬂf constant, the

The sensation of lphtuess is

the vobume, the éyéeﬁ the sensation of /?}éb‘/(e&s’,

to the volume,

..................................................

What relation can help to compare the sensation of lightness of substances?

Sugar Flour Pasta Lentils
Mass | ... g | g | g | g
Volume | . cm® | cm® | cm® | cm?®
The FOORUIN .............covoveviviriirrirsirinn, hetps o compare the lphtress,

A25. The relation calculated in activity A23 is characteristic of the substances?

Calculate the same relation with the results of activity A21.

Sugar Flour Pasta Lentils
Mass | ... g | g | g | g
Volume | ... cm® | cm® | cm® | cm’®

Lorena Paya




Chemistry in the Kitchen Unit 2
Calculate the same relation with the results of activity A22:
Sugar Flour Pasta Lentils
Mass | ... g | e g | e g | g
Volume | .. cm® | cm® | cm® | cm®
The relution between mass and volume 9f @ SUbSIUCE (& ...............ccoiviviivisiirissrissivininins,
Thie FOORUION 18 ...\ 00 sseses st s oot s s, and is abso called /M&/?f
A26. Which is the density of water? Look activity A17.
Calculate the density for each situation:
Mass (g) 10g 30g 50 g
Volume (mL) 20 mL 40 mL 100 mL
Density
(g/mlL)

Which is the value of density for water at ambient temperature?

pa/(&’/?y / watzﬁ/ =

A27. Work in small groups and think which can be the end of the next sentences.
Then, your teacher will read them, listen and take notes to complete the
sentences.

[ he name of the new m;/z/(/?«a{a et
ﬂe/(‘s’/fy & a measare 0f ...............................
ﬂe/{&’/?y =

éf mass 1s measwred ix grams /;// and voblume in cabrc centinelres /mj/, the anit af /M&/K; wit? be

............................

Unit af a/e/(‘s’/fy o{e/ﬂw{/ Oh e i
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Chemistry in the Kitchen Unit 2

2.4. Fresh or old eggs?

A28. We have found the next tip to know if an egg is fresh or old.

s this egg fresh or not?

There's an easy way to tell if an egg is fresh or not and you don't
have to breale it open either! Cavefully Lower Your eggs tnto fresh
cold water using a spoow. If the eggs sink they've fresh; if the eggs
float, however, they're olol and best avoloed.

According to the tip, decide if these eggs are fresh or old?

....................................

..................................

A29. INVESTIGATION: What is the scientific fundament of this tip?

Looking for information. What is the scientific fundament of this tip? Read
the next scientific text about floatation.

/ : Water can only hold up things if they are\
“ lighter than water. Such stuff is described

‘ ' as being less dense than water and it floats

(for example, a piece of cork).

T Alternatively, stuff heavier than water is
%' described as more dense than water and it
sinks (for example, a coin).

§ t«ff that f/mt@ i, / Yoss/ more / dense than water,

St t«ff that siks is ............. / /e&s%m‘e / dense Uhan water.
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Chemistry in the Kitchen Unit 2

A30. 9 Hypothesis. Why fresh eggs sink while old ones float?

Fresh e99s sk because they are ... //e&’&’/rm/‘e / dense than waler.

Ol e99s f/mt because L%af e ., i / /e&s%mce / dense Chan waler.

0 Design your experiment.

Can we determinate the density of old and fresh eggs?

Which magnitudes we need to know? How can we measure them?

W Do your experiment.

Material needed:

Method to follow:

B Results:

Density (g/cm®)

Fresh egg

Old eqg

&5 Conclusion:
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Chemistry in the Kitchen Unit 2

A31.If a fresh egg sinks, how can I make it float? (and no, leaving a fresh egg long
enough to go off doesn't count!)

- Hypothesis.

Fresh egp witl float f its .............. //w&/mﬁe ) dense than the lguid, Therefore, we car
nake the fresh egg flat ...................o....., ﬂ)(a/vea@/}g///{w/‘w@/}y / the density of he //7406{,

@ Design your experiment.
HHow o YO ......ooovisirii, [inerease/decrease) the density of water?

W Do your experiment.

Material needed:

Method to follow:

Results:

Before the fresh egp floals, you need to add ....................cccovcovivriviiriniisrissiriniinssiiin,

&5 Conclusion:

A fresh egg sidks in pure water because it is ... //a&r%m/va/ dense Chan the water, but
can f/mt when the //7«/&/ /Kf@%f has ................. //é&/‘&d&’&//}w/‘é&%// Ve a/amly,

When salt is dissotved ix the water, the AASLY ................ /dwﬁaa&w/}wmaw@/, Loentually
ewceeds that 0[f the 99 and it /f/mf%’/)(&’/

Gou nay have noticed yaaﬁfe/f that Jou f/mt ,,,,,,,,,, /mw//e@s’/ i the m/ty water 00‘ the sea

aom/ﬂaﬁea/ with the water in a @W/);(m}y /wo/ or fﬁwéwatef like, That & because the &a/tff water 1§
............ (nore/tess) dense and heths you to float.
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Chemistry in the Kitchen Unit 3

3.1. Cheese is a solid, milk a liquid and steam a gas.

Al. Enumerate substances that we can find in the kitchen and classify them as
solids, liquids and gases.

Salids PLiquids Gases

A2. Are all these substances matter? Order the words to make the definition of
matter.

has mass anything that Matter is and takes up space

/%f e e

Are solids matter?
[ think that solids ................ ﬂme/zfe/( /L‘/ MALLer BeOUSE ..., . \...0'ssseesesseeeeeeeiis

.................................................................................................................

Are liquids matter?
[ think that /?'ya/df ,,,,,,,,,,,,,,,, /aﬁe/a/w( /t/ MALTer BOCRUSE ,..............¢¢¢eeeessesssiiiiiesieses

.................................................................................................................

Are gases matter?
[ thirk that 2 /aﬁe/a/‘e/( /f/ MALTer BECRUSE ...\ .. 00ussssiseseeeeeeeeeeessiiiis

.................................................................................................................
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Chemistry in the Kitchen Unit 3

A3. Does the gas have mass? We are going to compare the mass of an uninflated
and an inflated balloon with a balance.

First of all, set up the balance. Label the diagram.

ord-bo
/—A W bx\

meter ruler
fjtring
Sticky tape

Procedure (Uninflated balloon
- N

Palance the structure. Firmly knot

> { lntie the balloon with the Ioosely knot. This will Q—Ooselfd knot /

unbalance the system, dor’t worry in this stage.

> |nfate it or blow it up.

> Jieitsoit stays inflated in its Place.

)

¥ predict: What will happen? Make a drawing and write down your prediction
using the expressions in the box.

— Predicting

If we do this, then this will
happen.

Unless we do this, this won’t
happen.

...............................................................................................................

..............................................................................................................

Lorena Paya 39



Chemistry in the Kitchen Unit 3

D Observe: Make a drawing and write down your observations using the
expressions in the box.

— Describing the observation

If we do this, then this

happens.
When we do this, then this
happens.

...............................................................................................................

..............................................................................................................

425 Explain: Write your explanations using the expressions in the box.
Explanation

This happens because of this reason.
This happens due to this reason.
This happens because ............ (verb)

..............................................................................................................

..............................................................................................................

A4. Does the gas take up space?

We want to add water to a flask with a funnel. Label the lab equipment in this
diagram:

Word-box
Bcakcr
Y:UHHCI

Watcr
Erlenmeger flask
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Actions-box

> Four water into the funnel very ciuicklg.
> Four water into the funnel slow]y.

> [ourwaterinto the funnel while holding the funnel above the flask

9 predict: Will the water go into the bottle? Write and make a drawing of your
predictions.

...............................................................................................................

..............................................................................................................

 Observe: Write and make a drawing of your observations.

...............................................................................................................

..............................................................................................................

425 Explain: Write your explanations.

...............................................................................................................
..............................................................................................................

..............................................................................................................
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A5. CONCLUSION: Is gas matter?

Conclusion
My conclusion is ....

This makes me think that ....
This means that ....

...............................................................................................................

..............................................................................................................

..............................................................................................................

A6. Look at the bottles containing solids, liquids and gases. Without opening the
bottles investigate the following properties of solids, liquids and gases. Record the
results using a tick (v') or a cross (%)

PROPERTY SOLIDS LIQUIDS GASES

Substances that
change shape easily

Substances that
change volume
easily

Substances that
can flow

Substances that
can be compressed

To answer the last question, you can use a syringe and check if these substances
can be compressed.
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A7. Use the word blank to complete the following sentences.

Sollile
Tle shape of a solld does ot charge
Gl ....vvorrrrro
Gl ....vvorrrrro
Gl ....vvrvvrrrre

.........................

move wnless Jou move Lhem,
04«/{/@ Lheir volume.

be compressed,

v

Word-box

easily
can

cannot

o

/ ﬁ'ya/%s'

The shape of a fyuil can chagge
Lipaids
Lipaids
Liguids

..........................

.....................

........................

.........................

/

Gases

o

:::::::

..................

J
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3.2. Why gases have this behaviour?

A8. The other day while washing the dishes something strange happened. We are
going to investigate this strange phenomenon with water and glasses.

1 You have the pictures in the correct
order and the jumbled instructions.

2
°O a. Wait until all the air has bubbled
ouft.

b. Bring the glass almost completely out
? of the water.

9

(9}

Introduce the glass in the water.

d. Raise slowly the bottom out of the
water.

e. Turn the glass upside down.

1 2 3 4 5

Using the sequencing phrases, write
down a small text of the instructions in
the correct order:

Word-box
Following this  First of all
The next step is to Finally
After that Then

Match the instructions with the
[—] pictures

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................
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8 predict: What will it happen when the glass is bring almost completely out of
the water? Complete the predictions with the future tense of the correct verb and
choose one:

Word box
rfo flows out to stay to go down }

o) Water ..............ccoccvvovivriviiriviiirrinn, of the plass.

b) Water ...................c........ in the plass,

a/ The /we/af WATCS ,\\\\0sssssiiisiiisiiisiiiiiiinninn,

LGB CRAL ... ...

.........................................................................................................................

.........................................................................................................................

425 Explain: Write down your explanations.

T ki has é@ﬂ/e/(e/ BEORUSE |, e e,

.........................................................................................................................

A9. Brainstorm: What do we know about air?

Imagine what is happening on a very small scale inside of a gas, the air. Draw a
microscopic model of the gas.

................................................................................................................
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A10. Does this model explain you the ability of gases to be compressed?

.................................................................................................................

.................................................................................................................

Al1.Using your model try fo answer the next questions about smells.

Why can you smell the toasted bread in the kitchen from a different room?

5SS
- ﬁe??\‘
o)

Why can you realise before of the smell of a hot meal like a soup than the smell of
cold meal like salad?
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A12. Complete the postulates of the new model to explain the properties of gases.

MODELTOEXFLAIN
THEFPROFERTIES OF GASES

(Fostu]ates}

. A” Particles are

. Far’cic]es are con’cinuouslﬂ

. Speed of Par’cic]es clePencls on

theﬂ have.

i
\

=

How far is the validity of this model? We are going to study now more properties
of gases. How this model is going to explain these new phenomena?

First, we are going to learn some vocabulary.

Vocabulary box
[ Match each action with the opposite onex

to expand to disinflate
to cool to decrease

to inflate to contract

fo increase to pull

to move faster to heat

to separate to move slower

\ to push to approximate /
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A13. What happens to a gas when is cooled or heated?
1. Attach a balloon to the neck of each of three empty 1-qt soft drink bottles.
2.Put one bottle in a cold place as a fridge (bottle A).
3.Leave other bottle at room temperature (bottle B).

4.Heat the last bottle in a saucepan half filled with water until it starts to boil

(bottle C).
A B C
Cold bottle Room temperature Hot bottle

8 predict: What will it happen? Make a drawing of your predictions.

Use the future tense to write your predictions.

1f we cool the bottle £, the Balloon .................c.cooviviiiivisisiiriiisissivisisiisisiisisisiisinsinn,
1f we loave the bottle B at room tomperature, the balloon .....................coovcvivivrrviriniin,

1f we heat the bottle C the Balloon ....................cccoiorisiviviiisisiisisiriiisisissisisivississsinns

Lorena Paya 48



Chemistry in the Kitchen Unit 3

 Observe: Make a drawing of your observations:

Use the present tense to write your observations.

When we cool the botthe ﬁf O
When we loave the bottle B at room lemperature, the BallIoh ...........\eecissecsessees e

When we heat the bottle 6, Che BaIIOK ...........\eeeeeeeee e

425 Explain: How do you explain this behavior of gases using the particle model?

That we observe | That we imagine That we observe
... then particles move ............ Therefore, as the recipient
When the gas (faster/slower), they collide is elastic, the volume
femperature | . (more/less) often to | oo
increases ...

the walls of the recipient. (increases/decreases)

When the gas e Then oo, Therefore, as the recipient
temperature | . IS elastic, v
deCreases ... | s
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Al4. The teacher is going to show you the dancing coin. Observe and listen carefully.

Using the sequencing words, write down a tfext with the instructions fo repeat the
experiment.

ke dancricp coir

Materiad ]

lstractions:

...............................................................................

Write down what has happened:

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

..........................................................................................................
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How can you explain it using the particle model of gases? Remember the structure
of the explanation in A13.

That we observe That we imagine That we observe

A15. Revise again activity A8. Do you remember your explanations? Revise it and write
again an explanation for this phenomenon with the concepts your have learnt until
here.

What is the atmospheric pressure?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

....................................................................................................................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Make a drawing that represents your explanations:

Lorena Paya 51



Chemistry in the Kitchen Unit 3

A16. DEFINITION BINGO. Choose nine of the keywords and write each one in a
square in any order

Word-box

To contract
To expand
Gas
Liquid
Solid
Mass
Motion
Particles

States of matter
Volume

To compress
To diffuse
Gas pressure
Matter

- /

Al17.We have proved that our model is valid because it is able to explain the
properties and behaviour of gases that we know. This model corresponds to the
KINETIC MOLECULAR THEORY OF MATTER, also called the PARTICLE THEORY.

Now we are going to make a revision of all we learned about it and properties of
gases. Write down the list of properties of gases that we have learned
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We can check and observe all this properties directly, because they happen in our
scale. We call them macroscopic properties.

The KINETIC MOLECULAR THEORY OF MATTER gives us a microscopic model. It
explain us how can be gases in a very small scale, so that it explains the
macroscopic properties.

Work in small groups and choose one of these properties or behaviours of gases to
study them. You are going to prepare a poster where you have to explain which are
these macroscopic properties and give the microscopic reasons using the Kinetic
Theory of Matter. You can make drawings or diagrams that helps in the
understanding.

Particle Theory
TITLE

Macroscopic Property

Examples and applications

Diagram to help in
explanation
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3.3. Boiling water for the tea.

A18. Can you tell processes where a change in the states of matter is taking place?
Give examples.

A19.Listen to your teacher naming the different process of changing states. Ask to
your partner for the name of the process and he/she will give you the answer. Then
swap the papers with your partner.

@ [hich is the name of the process where ize tuns inlo water?

I® [ provess where fee turns into water is called melling

Your teacher is going to give you slips of paper with the names of the changes of
states. But the letters are jumbled. Each of you takes one slip. You have to order
the word. When you have finished, you will explain the changing state and write

down in the correct place of the diagram. Then you can take another slip. Who does
solve more jumbled words?

R /s is melling. /%/K/)(Z i the process where ize turns o water,
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A20. Is heat added or removed for the change of states to take place? Complete the
next table.

HEAT
CHANGES FROM TO (added/removed)
Melting or
liquefaction
Freezing or

solidification

Vaporisation

Condensation

Sublimation

Inverse
sublimation

zz/eaf A
Hoat s removed e

//eat & f/ms’ ffﬂm one substance Co other. //eat £ a way o f/‘d/(&fé/‘ the eneryy.

A21.In many recipes in the kitchen, the Maria Bath is used for heating without
passing certain temperature.

Look for a recipe where this technique is used:
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A22. How does the temperature of water change when we heat it?

Word-box

Watcr
Thermometer
Bunsen Burner
Beai«ar

Tripoc{

200
180
160
140
120
100

’ Predict:

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

.................................................................

Temperature (2€)

N oA O
© oo o o

.................................................................. Time (min)

O Record the results: Start heating the water and write down the temperature
each minute. Record the femperatures in a chart and draw a graph.

Time (min)

Temperature (°C) ‘

200
180
160
140
120
100
80
60
40
20
0

Temperature (2C)

Time (min)
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1) What happens at the beginning when we heat the water?
a) Temperature decreases
b) Temperature increases
¢) Temperature is constant
2) When water starts boiling?
3) What happens with temperature while water boils?
a) Temperature decreases
b) Temperature increases

c) Temperature is constant

45 Explain: Order the next phrases to make an explanation:

the temperature is | During the boiling | is used for the state | because the
constant point change. heat

..............................................................................................................

..............................................................................................................

A23. Different fats are used for cooking depending on the cooking process and also in
the cooking traditions of an area.

Enumerate different fats used for cooking:

The main difference in the cooking between Spain and Unit Kingdom has to be with
fats. Do you know which fat is most used in each place?

/n gaa/)( & most ased ..., G s eessssssssesssnnn,

I Uit /{;W/I( R 7

The use of one fat or another also depends on its characteristics. Do all fats melt
at the same temperature? How can we check it?
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A24. We have found the diagram and the steps to determinate the melting point of
each fat. First, label the lab equipment in the diagram.

Word-box
G\lcohol Bum;
Wﬁﬁpod
74hcmﬂomctcr
Wﬁesttubes
VVatcr

\ FScakcr /

The text with the steps to determinate the melting point have mistakes. Look at
the diagram and correct the mistakes. (The steps with a tick (v) are correct)

Determination of the mclting Point of fats.

. Add 5 g of each fat to investigate to each small beaker-.

2. |ntroduce the small beakers in a beaker without water.

5. Put allin the fridge until the fats are comPIc’cely solidified. v/
4. Put the beaker below the triPocl.

5. |ntroduce the thermometer in the water and hold it touching

the bottom of the beaker.
6. chord the first ’ccml:)craturc. 4

7. Start hcating slowlg. v

8. Recorcl the temPerature when each fat starts to melt and

also how long it takes to be comp]etelg melted. v/
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A25. We are going to compare the melting point of three usual fats in our kitchen: oil,
butter and margarine.

o vour hypothesis: Which substance has the highest melting point?

T he substance with the ég}é@a’b‘ /r(e/f/}g/ /M/}(f will welt ..................... / the f/}‘&f/ﬂe %z&f/

[ think, that the f/}c@t tomelt willbe ................. wd the bast to melt witl be................

S$a, the substance with the hiphest melbing poict with te..................... ad the lwest welling poit
will be .........occivvvvviii

W Do the experiment and observe. Write down a small paragraph describing
the experiment and the observations you did. (Write it in the past tense)

..............................................................................................................
..............................................................................................................
.............................................................................................................
..............................................................................................................
.............................................................................................................

.............................................................................................................

@ Record the results: Write down in the table the dates you want to record.

Test tube | Substance
A
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45 Conclusion:

Mebling ordor: 7° - ;2 P A

Melting poit: ............. <o, <o,
The substunce that melbs the first has the ........................ (tighest/brwest) nellixg poit.
The substance that mells the last fas the ........................ (highest/buwest) melting porit.

- New questions:

When the substances cool back down again, which fat would you expect to be the
first or the last to freeze back to a solid again?

Does the temperature change during the melting of these fats? Why?
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3.4. How does the pressure cooker
and the coffeemaker work?

All processes and equipment in the kitchen has a scientific explanation. What about
equipment like the pressure cooker and the coffeemaker? How they work has to be
with the changes of matter and their properties. A microscopic model for these
changes will help us to interpret how they work.

Is the model we used for gases valid for the matter changes? And for liquids and
solids?

A26. Do you remember the model for the gases? Decide if the next statements are
true or false. If they are true translate the statements. If they are false correct
them.

> Gases are made up of very small particles.

..............................................................................................................

..............................................................................................................

..............................................................................................................

..............................................................................................................

.............................................................................................................

.............................................................................................................
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A27. What happens when is changed the state of matter? How are liquids and solids
at a microscopic level?

Gases are Made 4p Gf .........cocovcoviviiririsririirisiirisiriis wd gases can easity chage it

/?'ya/&{e o solide,

a) When a gas is cooled, it turns into a liquid. What happens at a microscopic scale?

When a gas is cooled, partioles move ....................... acter/Stower ). The forces botween
2 4

/Mﬁt/a/w QFC iiiiiiiiiiiiiiiiini, ﬂr’tﬁwyaﬁ/wa&/‘/, 7h éeﬁafa/%, the /Mﬁt/a/w start o
approach

b) What we can say about the microscopic structure of liquids?

//74{/%? are made up af ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

¢) When a liquid is cooled, it furns into a solid. What happens at a microscopic
scale?

When a /?'7«/2{ & cooted particles move ..................... ﬂfa&te/%f/me/‘/, The foroes between
/Mﬁt/a/w QFC . uuiiiniiiniiininins, ﬂr’fﬁwyeﬁ/ma&/‘/, e /aa/‘f/a/w take a fmf/ position and lose

their motion, From now, /a/‘t/a/w w/y vibrate,

d) What we can say about the microscopic structure of solids?

&///J’ are ml(/e 6}0 001 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

A28. The next diagrams represent the different states of matter according to the
Kinetic Molecular Theory of Matter. Label each one with the state of matter than
represent: solid, liquid or gas.

Seeecs B
soccee NS

=0
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The next explanations correspond to the different states of matter according to
the Kinetic Molecular Theory of Matter. Match them with the three states of

matter.

* Forces between particles are very weak.
- Particles are in constant motion.

- Space between particles is larger than the
size of particles.

* Forces between particles are strong, but
not enough to keep them in a fixed
position.

- Particles are in constant motion.

- Particles are touching each other (empty
space between particles)

- Forces between particles are very strong.

- Particles have a fixed position but they
vibrate continuously.

- Particles are touching each other (empty
space between particles)

o

2

s3388s

A29. When a solid or a liquid is heated, what happens to the particles?

HEAT )

SOLID e,

HEAT )
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Can you explain the changes at a microscopic level?

/%/f//(; process when olld Carns o ...

When a solid is ...................... | particlos vibpate ....................... %f@%4W&P/. [he
fam%’ between /M/‘f/a%w WFC .\ uuiiniiiiiinniiii, /ff/‘wye/‘/uea&/‘/, 7k ée/‘efo/‘e, the /afb‘/a/e&
start to move and Che /aﬁt/a/e/@ AP .., ﬂm‘e//e&&’/ ordered,
Vaporisation: process wher ...................... 2 (7
Whet @ ............ccvivii, & healed] partites move ... ﬂﬁm‘e//f/mw/, The
fafaw belween /aa/‘t/'a/w AFC \iiiiiiiiiiiiiinii, ﬂf’tfwgze/%ma&/‘/, 7k ée/‘efw‘a, the /aamf/'a/e/&’
nove very quiokly and they SCrt G ... [ gﬂ/maaé/fe/aﬁata/

A30. We know that Kinetic Molecular Theory of matter provides a valid model for
gases. But is it valid for liquids and solids? It will be valid just if it explains the
properties of solids and liquids. Give a microscopic reason for the next phenomena
using the model that we proposed in the last activity.

//’7402/@ can f/m/ BOCRUSE ..., ... s,

Solidls have a fm/ fé@ae BECAUSE ,......... 0 e

é’yw&{f cannot be am//‘e&s'e/ BECQUSE ,...... ..,

é’yw&{f don ¢ have a f/wc{ @é@w BECAUSE ,........ . ssssseeeee e
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A31. We arrive to our first question. How do a pressure cooker and a coffeemaker
work?

First, investigate at home. How are these utensils? Make a diagram of them.

/\

The coffeemaker The pressure cooker

Look at the diagrams. In pairs, try to make up an explanation for both kitchen
equipments using the Kinetic Molecular Theory of Matter.
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3.5. Making ice-cream

A32. Have you ever done an ice-cream or ice pops? What do you need?

A33. Ask at home how they used to make ice-cream when no freezer where at home.

A34. Do you think we can prepare ice-cream at the classroom? We have the recipe, so
we will try.

The instructions are not completed. Match the beginning of each instruction with
the endings.

1. Add the milk, the sugar and vanilla to ......
2. Close zip lock carefully and .....
3. Surround the small bag with .....
4. Carefully check that the small bag is ......
5. Shake the bag system for 5 minutes until ......
e ... the mix hardens into ice cream.
e .. iceto1/2 large bag full and add the salt on ice.
e .. perfectly closed and close carefully the larger one.
e .. the small bag and mix.

e .. place the small bag in the larger bag.
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Write down the ending of the instructions for prepare the ice-cream.

RECIPE: Ice-cream

Ingredients:
e One cup of milk

* One half-teaspoon of vanilla
e One teaspoon of sugar
e 6 tablespoon of salt

e C(Crustedice

Equipment:

e Two zip lock bag (one of half litre and a smaller one)
e A plastic spoon

Procedure:

7. Add the mith, the swar wd vanitla @ ...

Prepare your ice-cream and enjoy it!

Lorena Paya 67



Chemistry in the Kitchen Unit 3

A35. Can you make the temperature of melting ice lower than 0°C? How?

In small groups plan your experiment. Show the planning to your teacher and then
you can carry out the experiment. After finishing it, remember to write down your
results and conclusion. Present the final report to you teacher

Hypothesis

Material needed

Method

- What you are going to
do?

- How are you going to
record the results?

Results

- Use tables and graphs
to record the results.

Conclusion
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Al. We can have many different combinations for breakfast. You have some of them

A2.

here, can you think of anymore?

- m‘m
Crang, . Coneals with

Cettee
Mitg With ey, bt Geor

Think about how we can classify these mixtures. Classify them into two or three
groups according to their properties, taste, colour, ....

I made the classification QCCOIAING TO ... eeveesses s

Scientists classify mixtures in homogeneous and heterogeneous categories. Now,
your teacher is going to read a text about mixtures. Your teacher is also going to
give you some key words. You have to decide which ones belong to homogeneous
mixtures and which ones belong to heterogeneous mixtures. Write down the
keywords.

HOMOGENEOUS MIXTURE HETEROGENEOUS MIXTURE
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A3. Classify again the different mixtures of Al according to the text you have
listened in the previous activity. Write down the mixtures you don't know how to
classify.

Homogeneous mixtures Heterogeneous mixtures

I cannot classify them (Write down the reason)

A4. Read the text again and complete the next comparison diagram with the
characteristics of homogeneous and heterogeneous mixtures.

Homogeneous mixtures Heterogeneous mixtures

Similarities

Differences
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A5. Write two paragraphs about the similarities and differences between
homogeneous and heterogeneous mixtures.

1. Comparing

..is like...,
..is similar to..., because both are .....
.. and ... are similar,

............................................................................................................................
............................................................................................................................

.....................................................................................................................

2. Contrasting

..is unlike... (1) but (2)

..is different from... (1) whereas (2)
..differs from ... (1). However, (2)
One can distinguish...from...

............................................................................................................................

............................................................................................................................

...........................................................................................................................

..........................................................................................................................

............................................................................................................................

.........................................................................................................................

.........................................................................................................................

............................................................................................................................

............................................................................................................................

........................................................................................................................
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A6.

diagram of your observations and decide if they are homogeneous
heterogeneous mixtures.

Hypothesis: Which of the following mixtures do you think are homogeneous and
which ones are heterogeneous? Why?

[ think that salt and water form an .........................0...... misture becasse ,...................
[ thidk that flowr and water form an .............................. mislare becasse ....................
[ think that ol and water form an ................................ misture becasse ......................
[ think that abeokol and water form ax ............................... misture becasse .................

...................................................................................................................

Procedure: % %
@( @( oil vineagar
salt flour

— water — water —% water — water
\J U V) U
Test tube 1 Test tube 2 Test tube 3 Test tube 4
Complete the instructions to prepare the four mixtures:
7, Coblect ... test tubes and a test tube rack,
2. [l each test tube with ... lo a depth of Zem
3, Add @ spatala of .................cocoooien. lo test tube 7, and shake the lest lube,
7. Add @ patall of ................ooovvinn, lo test tube 2, and shake the Cest tube,
5 A ... wp to a depth of 2om Co lest tube 3, and shake The Cost tube.

Follow the instructions for making the four different mixtures. Then make a

or
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6. A ............c..ocovveni, wp t0 a depth of 2om Co lest lube 4, and shake The Cost tube.
7. Leave the test tubes standing wdisturbed] and record your observations.

Results: Draw and describe the mixtures you have prepared. You can use the
words in the box o describe them:

clear white cloudy is made up of many small bubbles
soluble insoluble  miscible immiscible

Jest tabe 7. The mivture of water ad salt s

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, When it is loft standing andisturbed,

........................................

Jest tabe 20 The witare 0f water and 0%«/‘ &

....................

............................................ When & ie /eff J’fa/(a//}g/
WAGCRrBed. ... .. ..

N

Jest tabe 3 The  mistare 0f water ad ot s

...............

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, When it is left stading

..........................................

,,,,,,,,,,,,,,,,,,

Jest tabe 4 [he mivtare af water and 0-/;(%//61/‘ 8

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Wher it i /eff standing wdistarbed,

....................

Conclusion: Decide if these mixtures are homogeneous or heterogeneous.

T he mivtare of water and salt /s

.............................................
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[ he mistare 00‘ water and 0%«/‘ 18 e e s
[ he mistare 00‘ waler anrd o018 .....000e e

[ he mistare 00‘ water and VHOPAI 1§ ...

A7. The teacher is going to give you a set of cards with the definition of different
kinds of mixtures. Each student will read one definition aloud and ask the next
student of the group to identify and match the definition with the corresponding
mixture prepared in A6.

‘ Which af the mivtures is a solution?

[ think that a mictwee of ............... /& @ solution because ...................

A8. Ask your classmates the following questions about the mixtures in order to
complete the table.

, Solution . .
o/ Solution of liquids Suspension Emulsion

What is this mixture

made up of?
(liquid and solid / two liquids)

If it's a mixture of a
solid and a liquid, is the
solid soluble or
insoluble?

If it's a mixture of two
liquids, are they
miscible or immiscible?

Is it a stable or an
unstable mixture?

Does it change when
left standing
undisturbed? How?

Is it a homogeneous or
heterogeneous
mixture?

Can you give me an
example?
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A9. Some of the mixtures in Al couldn't be classified because we couldn't find out
the size of the particles that formed the mixture. These are a different kind of
mixtures, they are called colloids. The teacher is going to give you a sheet with
some information about colloids and how to recognise them. Answer the next
questions. You won't be able to answer all the questions because you don't have all
the information. Pair up with one of your classmates that has read the other ftext
and ask him or her the questions that you couldn't answer.

o Who first described the Tyndall effect? When?

o Why can we see most things?

o Why can't we see atoms and molecules?

o Why can you see the beam of light when it is passing through dusty air?

o When can it be seen the Tyndall effect?

o What is the size of the particles in a colloid?

o What characteristics do a colloid and a solution have in common?

o What material do you need to differentiate colloids and solutions?

o Which mixtures demonstrate the Tyndall effect?

o Which mixtures are cloudy and which ones are clear?
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A10. Which of the liquids listed are colloids and which are solutions: tea,
orangeade, coffee, milk, salt water, jelly, consommé, vinegar, egg white,
apple juice, peach juice? Design your own experiment. When you have finished,
show it to your teacher, then do the experiment and complete the report.

Material needed

Method

(you can make a
diagram of what
you are going to
do)

Results

(you can draw a
table to record
the results)

Solutions are

Conclusion

Cotloids are
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4.2. Rock candy

All.

Two students are discussing what happens when a sugar cube is placed in a cup
of tea. Which student do you think is right? Give your reasons.

Why has the sugar
cube disappeared
when added to the
water?

It disappears because
sugar dissolves in teg

No, I think that the cube
melts in hot tea because
heat melts. sugar.

Al2.

We found the next instructions on the web to prepare a Rock Candy, but they
are not in the right order. Order them.

Read the instructions again carefully and find out the equipment and the
ingredients we need to prepare the Rock Candy. Underline them in different
colours.

Once you have checked the order of the instructions, the equipment and the
ingredients with the rest of the class, write down the recipe.
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Recipe title:

Ingredients:

...................................................................................................

..........................................................................................................................

...................................................................................................

..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
..........................................................................................................................

..........................................................................................................................

..................................................................................................
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Al13. Carry out the steps to prepare the Rocky Candy and answer the questions:

STEPS 445

o  What happens to the sugar?

o How can you tell that the sugar is still present?

o Where does the sugar go when it is dissolved?

o Is the solution homogeneous? How can you tell this?

STEP 6

o How many spoonfuls of sugar did you add until it was saturated (no matter how
long you were stirring)?

o Why does some sugar lie on the bottom of the saucepan?

o What is the name of this solution now? Why?

STEPS from 7 onwards

o After heating the solution, how many spoonfuls of sugar did you add until it
became saturated (no matter how long you were stirring)?

o Does it mean that the solubility of the sugar has increased or decreased?
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Al4. Read the next text about the solutions.

A solution has twe components: the solute and the solvent,

The solvent co the sabotance in greater amount. ¢ o wsually a lguid,
although it doee not have ts be. Tt o wsually water, but it does uot thave to

Tthe solute o the substance in lesser amount. Tt o usually a solid, althougl
¢ does wot have To be. The panticles of the ¢olute anc deparated by the

soluent panticlee.
7~

A15. Complete the next diagram with the characteristics of solute and solvent.
Write in the square boxes at the bottom which will be the sugar and which the

water.
Solution
S_L_T_ S_L___T
¢ In..... amount. ¢ In.... amount.
o Ttisusually ... e Ttisusually ...
e Particles .......coee..e. e Particles ...
N by the solvent ) N each other always. )
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Al16. Now you have more information about what a solution is and what their
components are. Draw an accurate microscopic view of the solution.

—
4

N e I e

1] | —

Al17. Read the next keywords. Decide what they refer to and complete the map:

Supersaturated solution Saturated solutions
Unsaturated solutions Solution
Solute Aqueous solution Solvent

—, Types <

» Components
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A18. Put the words in the right order in order to make the correct sentence, and
match the sentence with the word it describes.

of two or more pure substances A clear and
homogeneous mixture.

the the amount of by lesser component dissolved in
The is solution solvent that.

solution a of component The solute the dissolves
that amount greater in.

have solute Solutions amount and the are more
dissolved that of can normal unstable than that.

water.
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Al19. Observe the vegetable soup that your teacher shows you. Shake the jar. Draw
your observations and answer the questions. (Remember what you learned about
mixtures)

After a while >

- / N /

1- Can you see more than one colour or type of matter? YES / NO
2- Has the mixture more than one phase? YES / NO
3- Has the mixture a uniform composition? YES / NO
4- Do the soup particles settle at the bottom
when the mixture is left standing undisturbed? YES / NO
5- Is it a homogeneous or a heterogeneous mixture? ...

6- Write down a small paragraph justifying your answer.

[ Chink Chis 18 @ ...ovooooooo mitare because

::::::::::::::::::::::::::::::::::::::::::::::::

.....................................................................................

7- Shake the soup again. Use your watch fo time how long it takes for the
particles to settle at the bottom.

[ he /ﬂa/‘f/b/&f af the soup seltl at the boltom affa/‘ ,,,,,,,,,,,,, mikates,

8- Do some particles stay suspended longer than others? Which ones?

............................................................................................................................
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A20. We want to separate the suspended particles in the soup.

’ Predict: What will the difference be if we use a sieve or if we use a sieve and
a coffee filter?

[ predict that, usigy Uhe Siove alE, ................ccccovivivriiirisiiiisisiisiesiss s,

.............................................................

.........................................................................................................................

S Observe:
1. Pour about a cup of the settled soup through a sieve into a glass jar.

What is the size of the particles that pass through the sieve? Are they smaller
or larger than the holes in the sieve?

.........................................................................................................................

2. Wash the sieve. Put a coffee filter in the bottom of the sieve and place it
over the second glass jar.

3. Pour the liquid you have just strained from the first glass jar through the
filter paper and let the mixtures drip through.

What evidence do you have that the filter paper has holes even though you can't
see them?

.........................................................................................................................

Are there any vegetable particles on the filter paper? Are these particles
smaller or larger than the holes in the filter paper?

.........................................................................................................................

.........................................................................................................................

What can you say about the size of salt particles compared to the size of the
holes in the filter paper?

.........................................................................................................................
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425 Explain:

[ he /aaft/'a/e@ retamed /y Lhe Slove Qre ,,............vvvsssevssin, than the hotes iy the sieve because
[he /aaﬁt/b/e/@ retaned /y the 0‘//5&/‘ PO QFC i, than Che hotes in the
filter PAPOS BOORUSE .............oovivvsissiiisisisiiiisiies s

The partictes that pass throgh the filter paper (for cxample ............ Jare i,

Lhan the hotes iy the f//fe/‘ paper BECAUSE ......... . s e

A21. Suspended particles settle on the bottom after a while.

# Predict: What can you say about the relation between the settling rate and
the particle size?

[ predict that the ................. //éﬂ///e/%?/fm//e/‘/ the size of the particles, The ...
(tigher/bower,) the settliyy rate,

 Observe:
1. Remove the filter paper from the strainer.

2. Take two large spoonfuls of vegetables from the bottom of the jar of the
vegetable soup. Push them through the sieve with a spoon into the liquid in
the glass jar.

3. Be sure to scrape the vegetables off the outside of the sieve. You can use
some liquid from the jar you are using to wash the vegetable residue through
the sieve.

4. Stir or shake the vegetable residue into the liquid.
How long does it take for these particles o settle at the bottom?

The partivtes of the pareed vegetables soup settle at the botton after ............. minates.

Do they all settle eventually? ...,
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25 Explain:

The partites of the soup setthe on the bottom ....................... (faster/cluwer) than
because the /aaﬁﬁb/e& 0f the soup are

.............................................................................

............................

A22. From the results of these experiments, can you explain how settling rates and
filtering can be used to find the size of the particles? Order the particles of the
next mixtures according to their size.

Ay 0O QO

v 00 0 o0
©099 NGRS
Suspension A Suspension B Suspension C

Fact 1. Suspension C settles faster than suspension A, but suspension B is the
fastest.

Fact 2. Suspension B can be filtered with a sieve, suspension C can be filtered with
a filter paper but suspension A can't be filtered.

Compare the size of the particles in these suspensions:

partictes ... > partivtes ... > partivtes ...
Particles ....... BFC .\siiiisiiiiiiiiissiiiiisin, (bigger/smaller) thex partiches .......,
Furticles ....... QI sttt it st tst st et st et e st n et e e e e a e et r e aiatans
Furtiotes ... Wre the SHAIESE BeCaUSE ...............\'s s,
FPutictes ... are the /%d/e@t BECAUSE ... ... s

A23. What can we say about the size of the particles of solute in a solution? Are
they bigger or smaller than the particles of a suspension?

............................................................................................................................

............................................................................................................................
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A24. A salad dressing recipe.

()

Vinacqrette salad dressing Q}

Ve cap Uingin Olive Ol l. Combine all the ingredients exceppt the
Ya cup Balsamic Yinegar ol
Z talllesppoons of chopped fnesh Basd 2. Add half the oll.
3 tablespoons of Parmesan (Cheete 3. Serew the lid and shate.
Salt and Fresk Black Pepper 4. Add the remaining oil and shake all
wigornoudly.
5. Poar é ; on the alad,

Will it be a homogeneous or a heterogeneous mixture? Why?

..........................................

A25. Do you remember what the behaviour of oil and water is when they are mixed?
As vinegar is a water-based substance, the same will happen when we mix oil and
vinegar, so it will be the same when we prepare vinaigrette. Complete the next

sentences.
M){d/}/‘en‘a sabad dressing is a mitare of ... et and seasoning. M}(Qyza/‘ /g a
water-based substance and s aleo ..o ﬂrr/[fﬂ/%/a/hm&’aﬁ/e / with o M}(Q;wv

........................ (dissolives/doesn t dissothe) ix water, lx ordor for ol flavours of the dressing
to be wwr{y s;aﬁaa/ ﬁm«;é the sabad /% must be MJM«/%Z? nived, [0 wse the vinagretie, you
have 00 ...........cocviviin, it vigorously and inmedialely .................. on a saled before the

two //’7«/&& have a chance 10 ,,.....................ccciiuiiii,
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A26. Does the size of the droplets of two immiscible liquids affect the rate of
separation into layers? Design an experiment to answer this question. When you
have finished, show it to your teacher, then do the experiment and complete the
final report.

[ thik that [ you shake the misture luper, the deqplots witl be

Hypothesis (snaller/bpger)  and  separatin  witl  be
/fa&’fe/%s’/awe/‘/

A jar with a L‘/}ét cover,

Material needed , A watsh with a second hand
A m//@fy/}r; //me

Method

(what you are
going to do)

Results

(you can draw a
table to record
the results)

Conclusion
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A27. Text: EMULSIONS AND EMULSIFIERS.
EMULSIONS AND EMULSIFIERS
Question:
Answer:
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A28. You are working in a food technology laboratory. You are asked to find out
which of the following things found in a kitchen are emulsifiers: Washing up liguid;
Sugar; Flour, Mustard, Salt; Egg white and Egg yolk.

You need to plan what you will do to find out which of your test substances are
emulsifiers and how you will record your results. When you have decided, let the
teacher check the design of your experiment and carry it out.

Hypothesis

Material needed

Method

(what you are
going to do)

Results

(you can draw a
table to record
the results)

Conclusion
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When you have finished, write down the results of the report and answer the
questions below.

1. Which of the substances you tested are emulsifiers?

2. Which of the substances you tested is the best emulsifier?

3. Is there enough evidence to make a firm conclusion? If not, what further
experimental work could you carry out or how could you change your experiment to
make your results more reliable?

4. A salad dressing is made of oil and vinegar. Which of the substances you have
tested would be best to use in the dressing? Explain why you have chosen this
substance and not any of the others.

5. At home, look for foods that contain the emulsifiers you have identified today?

6. What other emulsifiers can you find?

7. Which types of food contain emulsifiers?
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A29. Mayonnaise is an emulsion of oil in vinegar or lemon juice. In the process of
making mayonnaise, you disperse five parts of oil into only one part of water (the
vinegar or lemon juice). The water forms a thin coating around the oil droplets.
Look for a recipe of mayonnaise sauce.

[ Recipe title: Mayonnaise sauce ]

Ingredients:

........................................................................................................................

..........................................................................................................................

..........................................................................................................................
..........................................................................................................................
..........................................................................................................................
............................................................................................................................

.......................................................................................................................

..........................................................................................................................

.......................................................................................................................

1. Which is the emulsifier?

2. Why is the oil added drop by drop while beating constantly?

3. Why does the mayonnaise separate if you add the oil foo fast or you add too
much oil at one time?
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