Demonstration [15 pts]
Reactivity of Metals and Non-metals

NAME______________________________
Period _________
Date_____________

Introduction: Chemical reactions involve the interactions of electrons. The purpose of this demonstration is to make a
connection between periodic trends and chemical reactivity of metals and non-metals.
Observations:
Metal
Observations in water
Observations in acid
Nonmetal
Observations when heated in the
(Halogens)
presence of iron
Al
Cl2
Mg

Br2

Ca

I2

Li
Na
K
Analysis: The elements in this demo have been arranged below in the manner of a partial periodic table.
1) [0.5 pt] Use your observations concerning the reactivity of metals
Periodic Table
to answer the following questions:
I
II
III IV V VI
a) As one moves vertically down the table, the reactivity of
Li
metals (increases, decreases).
Na Mg
Al
b) As one moves across to the right, the reactivity of the metals
K
Ca
(increases decreases).
Rb
c) Thus, (smaller, larger) metals are more reactive.
Cs

VII
F
Cl
Br
I

VIII

2) [0.5 pt] Use your observations concerning the reactivity of non-metals to answer the following questions:
a) As one moves vertically down the table, the reactivity of non-metals (increases, decreases.)
b) Thus, (smaller, larger) non-metals are more reactive.

3) [0.5 pt] Using your reactivity trends determined above,
a) …of all the metals listed, what metal would be the most metallic (the most reactive)? ______________________
b) …of all the non-metals, what non-metal would be the most non-metallic (the most reactive)? ___________

4) [3 pts] For the following reactions show how reactants are transformed into products. To do so…

• write Lewis Dot Structures (either covalent or ionic) for each of the substances in the reaction. (Make sure covalent
bonds are shown in covalent substances and separate ions with charges are shown for ionic substances. All valence
electrons must be shown.)
• write in any needed arrows from one reactant to another to show how electrons are transferred.
a) 2 K (l)
+
2 H 2O
→
H2 (g)
+
2 KOH (aq)

b) Ca (s)

+

c)

+

Fe (s)

2 HCl (aq)

Br2 (g)

→

→

H2 (g)

+

CaCl2 (aq)

FeBr2 (s)

5) [0.5 pt] In each of the reactions above, metals reacted with non-metals to form ionic compounds.
In each reaction, the metals (gained, lost) electrons and the non-metals (gained, lost) electrons.

6) [1.5 pts] As you stated in question #1c, (Smaller, Larger) metals are more reactive than other metals. Explain why.
(Your explanation must discuss the location of electrons, their attraction to a nucleus and their ability to be gained or lost.
Do NOT use the specific terms radius, ionization energy or electronegativity.)

7) [1.5 pts] As you stated in question #2b, (Smaller, Larger) non-metals are more reactive than other non-metals. Explain
why. (Your explanation must discuss the location of electrons, their attraction to a nucleus and their ability to be gained
or lost. Again, do NOT use the specific terms radius, ionization energy or electronegativity.)

8) Read the article about Halogen lights on the next page. Answer the following questions:.
a) [1 pts] The basic reaction that takes place in a halogen bulb is the following: W(s) + I2 (g) → WI2 (g)
Draw Lewis Dot Structures of each substance in rxn and draw arrows to show how electrons are transferred. (Do as in #4)
Tungsten (W) is a weak metal with two valence electrons, and forms covalent bonds to each I atom.

b) [4.5 pts] A halogen light functions so well because of this tungsten/halogen cycle that occurs. There are three basic steps
in this cycle. Explain each of the three steps in your own words. (For each step you must include, what happens, where it
happens and why it happens.)
Step 1:

Step 2:

Step 3:

c) [1.5 pts] Compared to conventional lights, halogen lights have the following three advantages. Explain why halogen
lights have each of these three advantages.
1. Brighter:
2. Smaller
3. Last longer

