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How to Answer Periodic Trends Free Response Questions

Justifying all of the trends on the periodic table can be simplified using these two generalizations:

1. Use number of protons (or Zeg) to justify trends across a period.

2. Use increased distance (greater value of n) to justify trends down a group.
/ How to Earn Full Points on Periodic Trends Problems \
Follow these three steps EVERY time you answer a periodicity question!

1) Locate both elements on the periodic table and state the principal energy level (n) and the
sublevel containing the valence electrons for each element.

2) Do they have the same or different 1 __ values?
3) If same n: argue with number of 1;4 otong : if different n: argue with nvs. n = dfﬂ.’qr\@ .

(between valence ¢~
REMEMBER: a trend is not an explanation! angd huc |€h§‘)

@Iy identifying a trend (atomic radius decreases as you move from left to right across a period, electronegativity

decreases as you move down a column, etc) earns g’é points! /

Avoid Losing Easy Points

1. When explaining, you must refer to ALL species (atoms, ions) referenced in the question, or you will
not get full credit.
2. Read the question: justify with “principles of atomic structure” or “Coulomb’s Law” (it will always be

one or the other ®)).

Specific Question Types

1. Comparisons between ifo 6\6(' ‘h’DﬂLC, species: explain with number of p+

a. Isoelectronic species with M 0@ protons are SMALLER because the valence electrons are move
attracted to and thus CLOSER to the nucleus.

b. lsoelectronic species with \E,S‘S protons are LARGER because the valence electrons are \dff
attracted to and thus FARTHER from the nucleus.

2. Comparisons between an atom and its ion/ions of the same atom, Same n: explain with e /e” repulsion

a. Positively charged cations are SMALLER than the neutral atom because of \(ZS‘S e~/e” repulsion, thus
valence electrons are CLOSER to the nucleus.

b. Negatively charged anions are LARGER than the neutral atom because of Mof& e”/e” repulsion, thus
valence electrons are FARTHER from the nucleus.

3. Comparisons between an atom and its ion/ions of the same atom, A'\Qpreren k ,__n: explain with distance

a. If aspecies has their outermost electrons on a lower energy level (n), their valence electrons are

c\oSer to and thus Mo'e, attracted to the nucleus.
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Guided Practice: How will an answer be different when explained in terms of “atomic structure” vs “Coulomb’s Law”?

1. Which ion would require more energy to remove an electron: Mn3* or Mn**? Explain using principles of atomic
structure.
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2. Which ion would require more energy to remove an electron: Mn3* or Mn**? Be sure to reference Coulomb’s
Law in your explanation.
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Independent Practice

1. Using principles of atomic structure, explain why the Na* ion is larger than the Li* ion.
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2. Which has a higher metallic character, an atom of lithium or an atom of boron? Explain your answer in terms of
Coulomb’s Law.

Ah QTOM op “'H);tm-. 1\45" a lnjl;er‘ ”“E'huic, c[ﬂffch’f ‘H\qu, a9 aTom oQ bovoh,
. nd
eeh. Li’s and R's valence ¢ are found, i the 2 enerqy [@J&l) bul
it ha Porser pt in WS nucleus then 5. W+
l - u 4§ WA +l\6
the attrachion LD#UWMMJLW

© v
P it (‘e%UV‘eS' (oS5 enerqy fo remeve a “fthg
J

«-I\/WW
maghithde of the charses decoeages
e ’R’D"- L than B

3. Which would be greater for the aluminum atom, its first ionization energy or its second ionization energy?
Explain using principles of atomic structure.

A\‘g Se.Cond. oniEet on ehefjj (IEQ 1S 3V€4J(er thaa i ‘RfS“{' Tolal E:q'{\'otq @’Zé’fj‘j (L E')
Aﬂ,c( removihg AV'S ‘Pifgjf ¢ (]:El\ g e le” ngh‘piOh decreases + Jo the

2~ cloud. Shinks. this, the remainivg Valence ™ are ‘M
AR PG NS

i - (TE,).
+ So ik '{“ql(gg Mmore. Cnel:ﬁj e rfemole 4 Second e B

4. Which element, Cl or Br, has a greater first ionization energy? Justify your answer using Coulomb’s Law.
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