
PHYSICS AND CHEMISTRY: 

SUMMER  ACTIVITIES

➔ Scientific activity: scientific method, magnitudes and the laboratory.

1) A group of students wants to discover if the amount of salt that can be dissolved in 
the same amount of water depends of temperature. Formulate a hypothesis and 
follow the steps of the scientific method.  Describe your work using the different 
sections of a research project (EA 1.1.1, EA 1.1.2).

2) Express the following measurements in SI units. Express the result in scientific 
notation (EA 1.3.1):
a) 500 mg 
b) 700 cm3 
c) 3 g/L
d) 40oC
e) 2 atm

3) Indicate the name of the following lab equipment and the meaning of each hazard 
pictogram (EA 1.4.1, EA 1.4.2):



➔ The properties of matter: Matter and its properties, density, states of 
aggregation, the kinetic theory of matter and gas laws.

4) We have found a metal object and you want to know if it is gold or a different metal. 
We know that the density of gold is 19’32 g/cm3.  We put it on the scale and obtain a 
value of 772’8 g. When we submerge it in water, it displaces a volume of 40 cm3. (EA 
2.1.1)
A) Can you use the volume, mass, shape or texture to decide if it is gold? Why?

B) Can you use density? Why?

C) Find out if it is gold and prove it.

D) Can you use another property to be sure? Which type of property? Give an 
example.

5) Calculate the density of an object with a mass of 10 kg which displaces the water in a
graduated cylinder by a volume of 4 L. Will it float or sink on water (density of water 
= 1 kg/L)?  (EA 2.1.3)

6) The graph below shows the heating curve for a substance (EA 2.2.1, EA 2.2.4).

A) Mark the solid, liquid and gaseous states on the graph.

B) Indicate the melting and vaporization point.

C) What state is the substance at a temperature of 150 oC.



7) Why a solid does not adapt to the shape of the receptacle? Use the kinetic theory to 
explain it (EA 2.2.2).

8) What is it happening to the particles of a solid when it is melting? Use the kinetic 
theory to explain it (EA 2.2.3).

9)  When we throw an inflatable boat on a very cold river, it looks like smaller, like it 
has not enough air, why is that? Use the kinetic theory to explain it (EA 2.3.1).

10) What does it happen to a mirror in the bathroom when you have a hot shower 
there? Why? Use the kinetic theory to explain it (EA 2.3.1).

11) A specific mass of a gas is contained in a rigid receptacle. At a temperature of 500 K, 
it has a pressure of 2 atm. What pressure will the same amount of gas reach if we 
reduce the temperature to 373 K? Which gas law did you use?   (EA 2.3.2)

➔ Matter systems: Classifying matter, solutions, types of solutions, 
concentration of solutions and techniques for separating mixtures.

12) Identify if these are mixtures or pure substances and whether the mixtures are 
homogeneous, heterogeneous or colloidal systems: (EA 2.4.1)

a. smoke,

b. air,

c. salt,

d. bronze,

e. granite,

f. coke,

g. mayonnaise,

h. oil and water,

i. paella,

j. salt water.



13) Identify the solute and the solvent: (EA 2.4.2)

a. Champagne

b. Air

c. Sugar water

d. Steel

e. A solution made up of 100 mg of water and 5 g of salt.

14) How would you prepare 500 g of a 2 % salt solution into water? Describe the 
procedure. What amount of salt do you need to weigh? (EA 2.4.3)

15) Indicate the name of the method and describe the procedure to separate the 
following mixtures: (EA 2.5.1)

a) Oil and water.

b) Sugar and water.

c) Alcohol of a wine.

d) Gravel, iron and water


