5. Essential science for engineering and manufacturing
Worksheet 6: Chemical structure (tutor)
1. Read the following information on elements, compounds, and mixtures. 

Fill in the blanks where necessary.

Elements:
· A pure substance containing only one kind of atom.
· An element is always uniform all the way through (homogeneous).
· An element cannot be separated into simpler materials (except during nuclear reactions).
· Over 100 existing elements are listed and classified in the Periodic Table.

Compounds:
· Compounds are a pure substance containing two or more kinds of atoms.
· The atoms are chemically combined in some way. Often (but not always) they come together to form groups of atoms called molecules. 
· A compound is always homogeneous (uniform).
· Compounds cannot be separated by physical means. Separating a compound requires a chemical reaction. 

Mixtures:
· Mixtures contain two or more elements or compounds NOT chemically combined.
· No reaction occurs between substances.
· Mixtures can be uniform (also termed homogenous). 
· Mixtures can also be non-uniform (called heterogenous).
· Mixtures can be separated into their components by chemical or physical means.



2. Classify each of the following as elements (E), compounds (C) or mixtures (M). Write the letter X if it is none of these.

E Diamond (C)	C Sugar (C6H12O6)		E Iron (Fe)
M Air			C Sulfuric Acid (H2SO4)	X Electricity
E Krypton (K)		E Bismuth (Bi)			E Uranium (U)	
C Water (H2O)		C Alcohol (CH3OH)		C Ammonia (NH3)	
C Salt (NaCl)		X Energy			E Gold (Au)
M Wood		M Bronze 			M Concrete		
C Dry Ice (CO2)	C Baking Soda (NaHCO3)	E Titanium (Ti)	 
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3. 
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4. Match each diagram with its correct description. 

Diagrams will be used once.
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A = 4		   B = 3		         C = 1		    D = 5	          E = 2

1. Pure element – only one type of atom present.

2. Mixture of two elements – two types of uncombined atoms present.

3. Pure compound – only one type of compound present.

4. Mixture of two compounds – two types of compound present.

5. Mixture of a compound and an element. 


5. Ionic substances conduct electricity when molten or aqueous. Which of these statements correctly explains why?


a. Electrons can move and carry charge.

b. Ions can move and carry charge.

c. Isotopes can move and carry charge

d. Protons can move and carry charge 

6. Which of the following statements about alloys is false?

a. Alloys are hard because the different sizes of metal ions mean that layers cannot slide over each other easily.
b. Alloys are mixtures of two or more elements, one of which must be a metal.
c. Alloys have non-metallic properties.
d. Alloys have the properties of both materials 
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