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Unit 1: MATTER

1. THE PROPERTIES OF MATTER.

Estamos rodeados de materia: el suelo, el agua, lo
arboloes e, incluso, nosotros mismos, somos materia
Llamamos a materia a todo lo que tiene masa y volumer,
es decir todo lo que puede ser pesado y apupa un
espacio. También el aire es materia y se puede compro
colocando en una balanza un globo desinflado y despt
inflado.

Podemos caracterizar cualquier objeto material
midiendo sus diferentes propiedades: longitud, superficie,
volumen, masadensidad, temperatura... Cada una de
estas propiedades se mide con un instrumento diferente y
las medidas se expresan con diferentes unidades.

Length is the distance of one end of something to the other. It is measured in metres
(m), centimetres (cm),ilometres (km), etc. You use rulers and measuring tapes for
measuring length.

Surfaceis the space occupied by two dimensions and it is calculated multiplying length
and width. For example, for a room which is 6 m long and 3 m wide:

Surface = length x with =6 x 3 =18 1

Wezmeasure surface in square metred,(syuare centimetres (émsquare kilometres
(km°), etc.

Volume is the amount of space occupied by a body. It is measure
litres and cubic metres (1°m 1.000 I). The volume of liquids solids
can be measured using measuring cylinders (probetas). In the c:
regular geometric shapes we can use mathematical formulae.
example, the volume of a prism is: ik

Volumen del prima = largo x ancho x alto

Mass is how much matter there is abody. Mass is related to hoy
much something weighs. It is measured in kilograms and grams
scales.

Density measures how concentrated the mass is. The density of le &
11 g/cni, the density of water is 1 g/émthe density of cork is 0.2t

glcnt. The lead has a greater density than water so it sinks; the curk

has a smaller density so it floats.

The density of a body is calculated dividing its mass by its volume. For example, if a
stone has a volume of 50 &and its mass is 100 g, the density is

Density = mass: volume = 100 g : 50%m 2 g/cnd
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Temperature is a measurement of how hot or cold an object is. It is measured in
degrees Celsius (°C) using thermometers.

1. Completa en espafiol esta tabla a partir de la informacion de los parrafos
anteriores:

PROPIEDADES DEFINICION INSTRUMENTOS UNIDADES
DE LA MATERIA Y FORMULAS
Longitud

Superficie

Volumen

Masa

Densidad

Temperatura

2. Mide el anchoy el largo de un folio y calcula su superficie.

3. Explica como se puede obtener con precision el grosor de un folio.
4. Dibuja en el papel milimetrado 1mm 2, 1cn?, 1dn?

5. ¢Cuantos 1 mni hay en 1 cnf? oY en 1 dnf? ¢Y en 1 nf?

6. Construye con papel milimetrado 1 cm ®y 1 dm®.

7. ¢Cuéntos cnt hay en 1 dm®? ¢ Cuantos mnt hay en 1 dm??

8. ¢Cual es el wlumen de tu libro de texto?

9. ¢Cbmo se puede obtener el volumen de una piedra irregular usando una
probeta?

10. Estima si son razonables las siguientes medidas:
a) Distancia del Instituto al Ayuntamiento: 5200 km
b) Altura de la habitacién: 300 cm.

c) Tamafio de un organismo microscopico: 0,001 hm.
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d) Superficie del aula: 30 m 2.

e) Superficie del pueblo: 200.000 km 2.
f) Capacidad de un vaso: 30 dm’.

g) Volumen de la habitacién: 25 m 2.

h) Capacidad de una jeringa: 8 dm®.

11. Anota el peso neto de una lata de comida, una bolsa de patatas frit as, una
bolsa de pasta, una caja de galletas y un paquete de azucar o de harina.
Expresa el resultado en gramos, kg (dividiendo por mil) y miligramos
(multiplicando por mil).

12.Infébrmate en Internet sobre unidades de medida tradicionales en el Reino
Unido y su equivalencia con las del Sistema Internacional de Medidas.

VOLUME, MASS AND DENSITY.: LABORATORY GUIDE

13. Get the volume of several prisms using this formula:

Volume = length x width x height

14. Get the vol ume of this cylinder knowing that

Volumen = 3,14 x Radio® x Altura =
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15. Look into four different measuring cylinders and complete this table:

Probetas Capacidad Precision

=
.

16. Get the volume of this stone and draw two measuring cy linders: first
showing the water level before throwing in the stone and then a drawing
with the stone inside the measuring cylinder.

17. Get the volume of the coloured liquids. Express your results in ml, I, cm 3
and dm®.

18. Make a solution of wa ter (128 ml) and a purple liquid (34 ml) using a
measuring cylinder, a funnel and a glass. Make a drawing of the experience.
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19. Get the volume of a water drop using a syringe (jeringa).

m 20. Get the mass of some objects using a one dish -
vl scale:

I 1 Rubber:
1 Sharpener:
| 1 Coin:
L = . 1 Pencil:
- T .

21. Make a solution of water (216 ml) and copper sulphate (0.65 g) using a
measuring cylinder, an electronic scale, a spoon and a glass. Make a drawing
of the experience.

~—1

&

22. Find out the density of a stone using a me asuring cylinder, an electronic
scale and this formula:

Density = mass : volume =

Here you can see how to ask questions and answer about measuring and weighing:

1 How long is the street? The street is 150 m long.
T How wide is the window? The wind ow is 120 cm wide.
1 How high is the chair? The chair is 1m high.
T How tall is the basketball player? He is 2 m tall. (Note: tall is used for
people and high is used for objects).
1 How far (away) is the door from the window? It is a metre away.
1 Howwarmisit inthe bathroom? It is 16 degrees Celsius.
1 How heavy is the suitcase? The suitcaseis 12kg. ( Not e. you dondt

in the answer. You can say: the suitcase weighs 12 kg).

say
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220 cm

K~

23. Answer the following question looking at the picture above:
a. How wide is th e table?
. How high is the ceiling?
How heavy is the bag?
. How high is the door?
. How high is the tree?
How far is the bag from the door?
. How heavy is the board?
. How wide is the board?
How heavy is the boy?
How heavy is the tree?
. How warm is it outside?

O

XTI oK o a0

24. Ask your own questions:
a. Ask about the bag.
b. Ask about the table.
c. Ask your partner about the door.
d. Ask about temperature.
e. A question about the length of something.
f. Ask about the distance between the boy and the door.




1°ESO SCIENCE ACTIVITY BOOK

2.PURE AND MIXED SUBSTANCES.

There are rany substances but we can classify them into two groups: pure
substances and mixed substances.

Water, gold and oxygen arepure
substancesbecause they have one compone

substances. Sea water is a mixtureabee it & =
contains water and salt. The air is also a mixtgs =

picture is a mixture because it has many differ
fruits. B o " a .
X IR V.

Si somos capaces de distinguir facilmente sus componentes la mezcla se
denominaheterogénea (heteregeneous). Otras veces, como en el agua de mar, no
somos capaces de distinguir sus componentes; en este caso estamos ante una mezcla
homogénea(homogeneous) dlisolucion (solution). Solemos hablar de disoluciones
para referirnos a sélidos disted en liquidos, pero también el aire, que es una mezcla
de gases, es una disolucion; incluso se pueden llamar disoluciones a las mezclas
homogéneas de solidos, como las aleaciones de los metales. En toda disolucién

podemos diferenciar el disolvente o campnte mas abundante y el soluto, que es el
componente minoritario.

25. Are these mixtures homogeneous or heterogeneous?
a. Salad.

Toothpaste.

Strawerry and cream.

Chocolate with nuts.

Yogurt.

Shoe cream.

Sea water. —

@ "o oo0CT

26. Entre las siguientes sustancias, agua, alc ohol, aceite, arena, azucar y sal,
elige componentes para preparar mezclas de los siguientes tipos:
a. Homogénea de liquidos.
b. Heterogénea de sdlidos.
c. Disolucién de soluto sélido y disolvente liquido.
d. Heterogénea de liquidos.

27. How can you separate them?

a. Wate r from oil Boiling

b. Sugar from iron particles. Decanting

c. Sand from water. Using a magnet

d. Sugar from sand. Filtration

e. Salt from water. Pouring water and filtration
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SEPARATING MIXTURES: LABORATORY GUIDE

28. Filtration.
1 Aim: separate a mixture of a solid and a liquid.
1 You need: water, sand, a glass, a receptacle for the mixture of water
and sand, a funnel and some filter paper.
{ Process:
A Put the funnel into the glass.
A Put the filter paper into the funnel.
A Pour the mixture.
A Only the liquid passes through, the solid is collected on the
filter paper.
1 Drawing of the material used for the experiment:

29. Decanting.
1 Aim: separate a het erogeneous mixture of two liquids.

1 You need: water, oil.
{ Process:

A Leave the mixture to rest until the liquid with the least density
(oil) settles on top of the liquid with the highest density (water).

A Use a spoon or a syringe to separate the liquid thatis  on the top
of the beaker. You can al so us
de decantaci - -noé.

1 Drawing of the material used for the experiment:

30. Separating by magnetism.
1 Aim: separate a heterogeneous mixture using a magnet.
1 You need: sand, iron, magnet, a piece of paper
1 Process: If you use a sheet of paper it will help you to separate iron
particles from the magnet. After that you can determine the percentage
of sand in the mixture:
0 Mass of the mixture: grams
0 Mass of iron: grams
o Divide la masa de hierro entre la masa total de la mezcla y lo que
resulte lo multiplicas por 100
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1 Drawing:
31. Distillation.
1 Obijetivo:

1 Explicacion del proceso:

<— thermometer

condenser

A
]
cold water inlet  distillate

32. Smoking bottle.

1 Obijetivo:

i Materiales necesarios:
1 Proceso:

91 Dibujo:

1 ¢ Qué conclusiones obtienes de este experimento?

10
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33. Cromatography.

9 Obijetivo: separar una mezcla que contiene varios tintes.
i Materiales necesarios:

1 Proceso:

91 Dibujo:

34. Investiga: El suelo es la capa superficial de tierra fértil que encontramos

en el campo. Es unamezcla que incluye restos de seres vivos y particulas de
diverso color y tamafio (grava, arena, arcilla). Tu trabajo consiste en
recoger un pufiado de suelo y separar sus componentes usando los
procedimientos que consideres adecuados. Después puedes pegarlos
separadamente en una cartulina con los rétulos correspondientes. También
seria interesante pesar toda la muestra y luego pesar cada una de las
fracciones para mostrar en qué proporcion se encuentra cada una de ellas.

3.ATOMS AND MOLECULES.

Una sustana pura no se puede descomponer aplicando procesos fisicos (filtrado,
magnetizacion...) pero ciertos procesos quimicos si pueden hacerlo y el resultado es que

obtenemos algunos de los 109 elementos quimatwsr(ical elementys que existen en
la naturaleza.

compuestos quimicoscliemical compound}. El = O

agua, por ejemplo, es una sustancia pura formad

muchas moléculas de,8, es decir la agrupacion o | "’ {‘“}
dos domos del elemento quimico hidrégeno con ?’3 “i
atomo del elemento quimico oxigeno. = 4

Algunos elementos quimicos se pueden enco
aislados pero la mayoria se encuentra form:

Recuerda que tanto los elementos como los compuestos quimicos se consideran
sustancias purablo debes confundir compuestos con mezclas.

You can recognise elements, qumunds and mixtures taking into account that:
- An element contains just one type of atom.
- A compound contains two or more types of atoms joined together.

- A mixture contains two or more different substances that are not joined together.
- The different substeces in a mixture can be elements or compounds.

11
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35. Observa las siguientes preguntas y respuestas referidas a la molécula de
agua y haz ta lo mismo con la molécula de amoniaco (NH3):

T How many elements are there in a water molecule? There
are two elements: o xygen and hydrogen.

 How many atoms are there in a water molecule? There
are three atoms.

f How ¢&

f How ¢&

36. Match the drawings and their names:
Pure element (oxygen)

Pure compound (carbon
dioxide)

Mixture of elements (oxygen
and helium)

Mixture of com pounds (alcohol

and water) C’)

Mixture of elements and \ 2 QO

compounds (air)

From http://www.bbc.co.uk/schools/ks3bitesize/scie

37. Every chemical element is on the periodic chart (see next page).

How many groups (vertical columns) are there?
Name the elements belonging to group Il
How many periods (horizontal rows) are there?
Name the elements belonging to period 3.

oo op

38. Cada elemento se caracteriza por su numero atbmico caracteristico que es
mayor cuanto mas compleja sea la estructura interna de sus atomos:

a. What is the atomic number of oxygen?
b. Which group does oxygen belong to?
c. Which period does oxygen belong to?

12
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