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Unit 3 Review

Things you need to have a thorough understanding of (all topics covered in Honors Chemistry and so far in this class are fair game):

· Atomic Properties 
· Periodic Law 
· Elemental Properties 
· Types of Bonds 
· Metallic Bonding 
· Properties of Group One 
· Properties of Period Two 
· Metals vs. Non Metals 
· Multiple Oxidation States of Transition Metals 
· Ionic Bonding 
· Ionic Bonding and Potential Energy Diagrams 
· Energy of Formation of Ionic Compounds 
· Lattice energy 



Questions 1-3

a. O	c. Rb	e. N
b. La	d. Mg

1.	What is the most electronegative element?
2.	Which element exhibits the greatest number of different oxidation states?
3.	Which of the elements above has the smallest ionic radius for its most commonly found ion?

4.	The correct name for Na3[CoF6] is __________.
A. trisodium hexakisfluorocobalt(III)
B. trisodium hexakisfluorocobalt(II)
C. trisodium hexakisfluorocobalt(IV)
D. sodium hexafluorocobaltate(III)
E. sodium hexafluorocobaltate(IV)
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Answer the following questions related to sulfur and one of its compounds. 
(a) Consider the two chemical species S and S2-. 
 (i) Write the electron configuration (e.g., 1s2 2s2 …) of each species. 
 (ii) Explain why the radius of the S2− ion is larger than the radius of the S atom. 
 (iii) Which of the two species would be attracted into a magnetic field? Explain. 
(b) The S2− ion is isoelectronic with the Ar atom. From which species, S2− or Ar, is it easier to remove an electron? Explain. 

1985 D
Properties of the chemical elements often show regular variation with respect to their positions in the periodic table.
(a)	Describe the general trend in acid-base character of the oxides of the elements in the third period (Na to Ar). Give examples of one acidic oxide and one basic oxide and show with equations how these oxides react with water.
(b)	How does the oxidizing strength of the halogen elements vary down the group? Account for this trend.
(c)	How does the reducing strength of the alkali metals vary down the group? Account for this trend.


Here’s a good review question.  I wish I had found it before the last test.
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1985 D Answer:
(a)	Oxides at left are basic and become less basic / more acidic as one moves to the right.
	Basic oxide: Na2O + 2 H2O → 2 Na+ + 2 OH-  or: MgO + H2O → Mg(OH)2
	Acidic oxide: any one of the oxides of Cl, S, or P
	SO2 + H2O → H2SO3 (or equivalent for another oxide)
(b)	Oxidizing strengths of halogen elements decrease down the group. Since atoms get larger down the group, the attraction for electrons decreases and oxidizing strength decreases.
(c)	Reducing strengths of alkali metals increases down the group. Since atoms get larger down the group, loss of outer electrons is easier and reducing strength increases. 
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(iii) Which of the two species would be attracted into a magnetic field? Explain.

The sulfur atom would be attracted into a magnetic field. Sulfur
has two unpaired p electrons, which results in a net magnetic
moment for the atom. This net magnetic moment would interact
with an external magnetic field, causing a net attraction into the
field. The sulfide ion would not be attracted into a magnetic field
because all the electrons in the species are paired, meaning that
their individual magnetic moments would cancel each other.

One point is earned for the correct
answer with a correct explanation.

(b) The S%" jon is isoelectronic with the Ar atom. From which species, S* or Ar, is it easier to remove an

electron? Explain.

It requires less energy to remove an electron from a sulfide
ion than from an argon atom. A valence electron in the
sulfide ion is less attracted to the nucleus (charge +16) than
is a valence electron in the argon atom (charge +18).

One point is earned for the correct
answer with a correct explanation.
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(b) Excess concentrated aqueous ammonia is added to a solution of nickel(II) nitrate, leading to the formation of
a complex ion.

(i) Balanced equation:

(ii) Which of the reactants acts as a Lewis acid?
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Answer the following problems about gases.

(a) The average atomic mass of naturally occurring neon is 20.18 amu. There are two common isotopes of
naturally occurring neon as indicated in the table below.

Tsotope Mass (amu)

Ne-20 19.99
Ne-22 21.99

(i) Using the information above, calculate the percent abundance of each isotope.
(ii) Calculate the number of Ne-22 atoms in a 1255 g sample of naturally occurring neon.

(b) A major line in the emission spectrum of neon corresponds to a frequency of 4.34 x 10! s Calculate the
wavelength, in nanometers, of light that corresponds to this line.

(©) In the upper atmosphere, ozone molecules decompose as they absorb ultraviolet (UV) radiation, as shown by
the equation below. Ozone serves to block harmful ultraviolet radiation that comes from the Sun.

03(g) —— Oy(g) + O(g)
A molecule of O3(g) absorbs a photon with a frequency of 1.00 x 10",

(i) How much energy. in joules, does the Ox(g) molecule absorb per photon?

(ii) The minimum energy needed to break an oxygen-oxygen bond in ozone is 387 kI mol-". Does a
photon with a frequency of 1.00 x 10'3s”!" have enough energy to break this bond? Support your
answer with a calculation.
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(b) Excess concentrated aqueous ammonia is added to a solution of nickel(II) nitrate, leading to the formation

of a complex ion.

(i) Balanced equation:

Ni?* + 6 NH; — [Ni(NH;)q)*"

Two points are earned for reactants.
One point is earned for the product.

One point is earned for balancing (mass and
charge) the equation.

(i) Which of the reactants acts as a Lewis acid?

Ni2+

One point is earned for correct identification of
the Lewis acid.
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Answer the following questions related to sulfur and one of its compounds.

(a) Consider the two chemical species S and s2-.

(i) Write the electron configuration (e.g., 152 252 .. ) of each species.

St 1522522p5 352 3p* One point is earned for the
correct configuration for S.
S0 1s22522p0 352 3p°
One point is earned for the

Note: Replacement of 152252 2p° by [Ne] is acceptable. correct configuration for S~

(ii) Explain why the radius of the S?~ ion is larger than the radius of the S atom.

The nuclear charge is the same for both species, but the eight valence

electrons in the sulfide ion experience a greater amount of electron-electron One point is caned for
repulsion than do the six valence electrons in the neutral sulfur atom. This .
extra repulsion in the sulfide ion increases the average distance between the a correct explanation.

valence electrons, so the electron cloud around the sulfide ion has the
greater radius.





