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Assignment for Week 3 

Please do this work in your practice section of your binder.
1. Use the glossary of your textbook to define the terms covalent bond and ionic bond.
2. Write a balanced chemical equation for each reaction. Include the state of matter for each. (HINT: Use a pencil!)
a) Propane, C3H8, burns in the presence of oxygen gas to form carbon dioxide gas and water vapor.

b) Carbon dioxide gas, liquid water, and an aqueous solution of sodium chloride form when hydrogen gas is bubbled through a solution of sodium carbonate and chlorine gas.

c) Solid ammonium chloride is formed when hydrogen chloride gas reacts with gaseous ammonia.

d) Solid potassium chlorate breaks down to form solid potassium chloride and oxygen gas.

e) Solid sodium metal reacts with liquid water to form an aqueous solution of sodium hydroxide and hydrogen gas.

f) When aqueous solutions of silver nitrate and sodium chloride are combined, the reaction produces an aqueous solution of sodium nitrate and a precipitate of silver chloride.

g) Solid aluminum and gaseous fluorine form when solid aluminum fluoride breaks down.

3. Barium hydroxide can react with phosphoric acid to form barium hydrogen phosphate and water:
Ba(OH)2(s)     + H3PO4(aq)  ( BaHPO4(s)   + H2O(l)

a) Identify the polyatomic ions in the reactants.
b) Can each polyatomic ion be treated as a unit when balancing the equation? Explain why or why not.
c) Write the balanced chemical equation.
4. List the following elements in order of increasing atomic radius: Ba, Cs, O, Sb, Sn.
5. Are the following examples of atoms or ions? Explain by illustrating simplified atomic models for each. If something is an ion, give its charge. Identify the element for each.
a) 20 protons, 20 electrons


d) 4 protons, 2 electrons

b) 19 protons, 18 electons


e) 8 protons, 10 electrons

c) 15 protons, 18 electrons


f) 18 protons, 18 electrons

6. Explain what periodicity is as it applies to the elements. That is, how are they periodic?
7. Refer to the table of data below. Suggest the property (or properties) that might be responsible for the trend in reactivity of the halogens. Explain your reasoning.
(Note: Ionization energy is the energy required to remove the outermost electron from an atom.)
Properties of Halogens
	Halogen
	Atomic Radius

(x 10-12m)
	Ionization Energy

(x 10-18J)
	Electronegativity
	Reactivity

	fluorine
	72
	2.79
	3.98
	Highest

	Chlorine
	100
	2.08
	3.16
	(

	Bromine
	114
	1.89
	2.96
	(

	Iodine
	133
	1.67
	2.66
	(

	Astatine
	140
	1.53
	2.2
	Lowest


8. Draw the Lewis notation for the following elements:
a) Atomic number 3 
b) Atomic number 7
c) Atomic number 5
d) Atomic number 19
e) Which two elements are similar in terms of the Lewis notation? Explain.
9. The alkali metals are banned from many classrooms. Based on their properties, explain why they are banned. Which would be the most dangerous?
10. Explain why noble gases are some of the very few elements that are found in nature in their elemental form.
11. For each of the following pairs of elements, use the periodic table to decide the charge on both the cation (positive charge) and anion (negative charge). Write the ions in the correct order, that is, put the cations first. Determine the formula of the compound formed in each case. Name each of the compounds formed.

	i.
	Mg
	Br
	v.
	F
	Zn (+2)

	ii.
	K
	S
	vi.
	O
	Co (+3)

	iii.
	Cl
	Al
	vii.
	Aluminum
	oxygen

	iv.
	S
	Cu (+1)
	viii.
	Calcium
	iodine


12. Read pages 124- 131 on radioactivity. Do NOT take notes on this section.

Assignment for Week 3 Answer key
1. Use the glossary of your textbook to define the terms covalent bond and ionic bond.
Covalent bond – between two non-metals, electrons are SHARED
Ionic bond – between metal and nonmetal, electrons are TRANSFERRED from metal to nonmetal
2. Write a balanced chemical equation for each reaction. Include the state of matter for each. (HINT: Use a pencil!)
a) Propane, C3H8, burns in the presence of oxygen gas to form carbon dioxide gas and water vapor.

C3H8 (g) + 5O2 (g)  ( 3CO2 (g)  + 4H2O (g)
b) Carbon dioxide gas, liquid water, and an aqueous solution of sodium chloride form when hydrogen gas is bubbled through a solution of sodium carbonate and chlorine gas.

H2 (g)  + Na2CO3 (aq) + Cl2 (g)   (CO2 (g)  + H2O (l)  + 2NaCl (aq)
c) Solid ammonium chloride is formed when hydrogen chloride gas reacts with gaseous ammonia.

HCl(g)  + NH3 (g) ( NH4Cl (s)
d) Solid potassium chlorate breaks down to form solid potassium chloride and oxygen gas.

KClO3 (s) ( KCl(s)  + O2 (g)
e) Solid sodium metal reacts with liquid water to form an aqueous solution of sodium hydroxide and hydrogen gas.

Na(s)  + H2O(l) ( NaOH(aq)  + H2(g)
f) When aqueous solutions of silver nitrate and sodium chloride are combined, the reaction produces an aqueous solution of sodium nitrate and a precipitate of silver chloride.

AgNO3 (aq) + NaCl(aq) ( NaNO3(aq)  + AgCl(s)
g) Solid aluminum and gaseous fluorine form when solid aluminum fluoride breaks down.

AlF3(s)   (   Al(s)    + F2(g)
3. Barium hydroxide can react with phosphoric acid to form barium hydrogen phosphate and water:
Ba(OH)2(s)     + H3PO4(aq)  ( BaHPO4(s)   + H2O(l)

a) Identify the polyatomic ions in the reactants.   OH-1  hydroxide; PO4-3 phosphate
b) Can each polyatomic ion be treated as a unit when balancing the equation? Explain why or why not.  Usually yes, though in some cases as in the above the ion breaks apart. 
c) Write the balanced chemical equation.
Ba(OH)2(s)     + H3PO4(aq)  ( BaHPO4(s)   + 2H2O(l)
4. List the following elements in order of increasing atomic radius: Ba, Cs, O, Sb, Sn.
(remember: radius decreases as you move along a period; radius increases as you move down groups because there are more shells and each shell gets larger).
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O, Sb, Sn, Ba, Cs
5. Are the following examples of atoms or ions? Explain by illustrating simplified atomic models for each. If something is an ion, give its charge. Identify the element for each.

(Draw simplified model for each.)

a) 20 protons, 20 electrons


d) 4 protons, 2 electrons

  +20, -20   = 0



  +4, -2 = +2


Ca atom




Be ion    Be+2
b) 19 protons, 18 electons


e) 8 protons, 10 electrons

+19, -18 = +1



+8, -10 = -2

K ion   K+1




O ion     O -2
c) 15 protons, 18 electrons


f) 18 protons, 18 electrons

+15, - 18 = - 3



+18, -18 = 0

P ion     P-3 



Ar atom
6. Explain what periodicity is as it applies to the elements. That is, how are they periodic?
There are trends or patterns of properties in the periodic table that repeat regularly along the periods or down groups. 

For example, group 1 metals are very reactive. Their reactivity increases as you go down the group. However, the reactivity of metals decreases as you move along the period of metals.
7. Refer to the table of data below. Suggest the property (or properties) that might be responsible for the trend in reactivity of the halogens. Explain your reasoning.

(Note: Ionization energy is the energy required to remove the outermost electron from an atom.)
Properties of Halogens
	Halogen
	Atomic Radius

(x 10-12m)
	Ionization Energy

(x 10-18J)
	Electronegativity
	Reactivity

	fluorine
	72
	2.79
	3.98
	Highest

	Chlorine
	100
	2.08
	3.16
	(

	Bromine
	114
	1.89
	2.96
	(

	Iodine
	133
	1.67
	2.66
	(

	Astatine
	140
	1.53
	2.2
	Lowest


Atomic radius has nothing to do with reactivity of elements. It only refers to its size with respect to the strength of the nucleus holding electron shells. 

Ionization energy refers to the energy required to remove outermost (valence electrons).

The property responsible for the reactivity of fluorine is:

Electronegativity refers to the ability of an atom to attract electrons to form a bond. Fluorine has the highest value because it has a strong desire to be stable since it already has 7 val. electrons. Each element in the group 7 has 7 valence electrons but as the number of shells of these elements increase, their desire to attract another electron is not as high. The unbalance is not as severe in the other elements of the group.
8. Draw the Lewis notation for the following elements:
a) Atomic number 3        Li = 2 e-, 1 e-            Li with one dot 
b) Atomic number 7
N = 2 e-, 5 e-            N with five dots                                  
c) Atomic number 5
B = 2 e-, 3 e-            B with three dots
d) Atomic number 19
K = 2 e-, 8 e-, 8 e-, 1 e-
         K with one dot 
e) Which two elements are similar in terms of the Lewis notation? Explain.
Li and K are similar because each is from group 1 with 1 valence electron so 1 dot.
9. The alkali metals are banned from many classrooms. Based on their properties, explain why they are banned. Which would be the most dangerous?
The elements in group 1 are too reactive because they each lack one electron to be stable. The reactivity increases as you move down a group, Fr would be most dangerous.
10. Explain why noble gases are some of the very few elements that are found in nature in their elemental form.
These elements have a full outer shell of 8 electrons, except He which is stable with 2 valence electrons in its 1st and only shell. Therefore these elements do not need to form compounds to become stable. 

11. For each of the following pairs of elements, use the periodic table to decide the charge on both the cation (positive charge) and anion (negative charge). Write the ions in the correct order, that is, put the cations first. Determine the formula of the compound formed in each case. Name each of the compounds formed.

	i.
	Mg
	Br
	v.
	F
	Zn (+2)

	
	Mg+2  Br-1          MgBr2
   magnesium bromide
	
	Zn+2  F-1          ZnF2
zinc (II) fluoride

	ii.
	K
	S
	vi.
	O
	Co (+3)

	
	K+1  S-2          K2 S
   potassium sulfide
	
	Co+3  O-2          Co2O3
   cobalt(III) oxide


	iii.
	Cl
	Al
	vii.
	Aluminum
	oxygen

	
	Al+3  Cl-1          AlCl3
   aluminum chloride
	
	Al+3  O-2          Al2O3
   aluminum oxide


	iv.
	S
	Cu (+1)
	viii.
	Calcium
	iodine

	
	Cu+1  S-2          Cu2S
copper(I) sulfide
	
	Ca+2  I-1          CaI2
   calcium iodide



12. Read pages 124- 131 on radioactivity. Do NOT take notes on this section.
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