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LESSON 2.2 — INVESTIGATING
PATTERNS IN THE PERIODIC TABLE

EVIDENCE NOTEBOOK
KEY IDEAS

1. In 1865 arranged the first 16 elements (excluding hydrogen and

helium) in order of increasing atomic mass.

a. Whatis atomic mass (2.1 Review)?

b. Illustrate how the 16 elements were arranged.

c. The properties of the elements repeated with the element which is why

he called is the law of

2. arranged all 63 known elements at the time in order of

a. Show an example were this periodic table did NOT fit neatly | order of increasing mass.

b. Why were gaps placed in this periodic table?

3. law is the model used for today’s periodic tables. They are ordered by
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4. Periodic Table Vocabulary

DATE:
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Definition

Identify the Locations of the Terms

Period

Group

Alkali Metals

IA A 1B IVB
]

H
oorar)
3

i [Be
6539 | 50132

1T | 12

PERIODIC CHART OF THE ELEMENTS INER
VB VIB VIIB vin 1B 1B A IVA VA VIA VIIA GASES
7

He

1.00797)4 0026
3 U

56 [ 7

Z0a

e
94 |15.9984 | 20,183
17 [ 1

10311 [12.0112[14.0087
| 15

Alkaline-Earth

Metals

r r
8547 | 8752 88905 | 3722

T
Na Mg ||Si S | |Ar
223580 04 o6 915 5 bas Jso.73s 32088 [s555s [ sases
920 [ 2T (22 [ [ 2 [ 25 [ 26 [ 27 [ 28 [ 28 (30| A 33 [ 3% [ 35 | 3
a|Sc|Ti r Mn|Fe [Co|Ni |Cu|Zn|Ga|Ge|As [Se|Br |Kr
36,02 | 3660|3995 | 4790|0042 | sVt [saa380| 5,657 |si 932 se.11 | 6559 | 5550 | sate | 125 | Save| 70 | 19300 | et
37 39 a0 T a1 g iy 45 |49 | 50 57153 |54
Sn
b

47

Nb [Mo|Tc [Ru [Rh |Pd AgC n

52000 | 9595 | (30 | 10107 |1ozs0s| 1003 |1on670| 40 | 11482
7177 75 79

e
9,69 | 121,75 | 127.80 [126.904 131,50
85 [ 8l

55 [ 56 (57 | 72

Cs|Ba|La
133505 13754 | 13081 | 17040
a7

5
Ta €|Os|Ir, |Pt |AuHg Bi [Po|At [Rn
130 $36|165es | 1853 | To03 | 1822 | io5.0s |fo6 331|200 |o0437 | 20018 possno| o0 | oo | el

88 (189 | 104

rHalAc
223 | (229 |22 | (280)

105 | 106 | 107 | 108 | 109 | 110 | 111 | 112

Sg s|Mt|? |7 |7
oa) | oot | aon | (a6 | @) | @ | @ | @i

73 [ 74 [ 75 [ 16 83

Transition

Metals

#Lantr
58

Ce
s

o[8[ [0 [T
Ho |Er Tm|Yb|Lu

154,530 | 167,26 |168.954 | 173.04 | 174.97

hanide Series
59 [ 60 | 61 | 62 | 63 | 64 | 65 | 86

Pr INdPm|Sm|Eu|Gd|Tb|D
1007 19424 | (147) | Vo055 | 15196 | 15725 |150.824 1620

FAdinide Series

Halogens

Noble Gases

96 [ 07 | 98 | 89 | 100 [ 101 [ 102 [ 103

o T I
[\2139 Eﬁ,‘ @J\Cm Bk [Cf |[Es Fm|Md|No | Lr

Gan | @an | @) | @59 | esa) | esy | s | @

Pa| U
o P

5. Atomic Radius Trends

a. Moving down a group,

shell

get further away from the nucleus.

of electrons are added around the nucleus. Each

the more distant shells from the nucleus and the valence electrons

b. Moving from the left to the right across a period, protons are being added but

electrons stay the same. This makes the shield less effective and the

atomic radius

6. lonization Energy Trends

a. lonization is the energy required to

b. Moving down a group ionization energy

. As more

are added to the nucleus the valence electrons (-) are shielded from the nucleus (+)

making it easier to
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c. Moving from left to the right ionization energy . As more

are added while the core electrons stay the same, the valence

electrons are drawn closer to the nucleus making is harder to remove them.
7. Electron Negativity Trends
a. Electron negativity is the measure of how strongly the nucleus of an atom

electrons for other atoms in a bond.

b. Moving down a group electron negativity . As more

are added to the nucleus the nucleus becomes more shielded, making it more difficult

to attract new electrons.

c. Moving from left to the right electronegativity . As more

are added while the core electrons stay the same, the nucleus

is able to attract new electrons to it. Group 18, the , are not

electron negative because they have a full set of an no room to

add more electrons.

8. lllustrate the atomic radius, ionization energy and electronegativity trends on the period table:
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Place the following elements in order from smallest to largest radius: Si, O, N, P

Place the following elements in order from weakest to greatest ionization energy: Cl, P, S, Si

Place the following elements in order from weakest to greatest electronegativity energy: Na, Li,

Rb, K

Why does the radius of atoms increase as you move down a group?

Why does the electronegativity increase as you move across a period?

In 1937, a limited supply of helium resulted in the airship Hindenburg being filled with hydrogen
instead. On one trip, the Hindenburg burst into flames and was destroyed in less than one
minute. Complete the statement about the Hindenburg. Hydrogen burns easily and is more |
less reactive than helium because it has a higher | lower ionization energy. Helium is unreactive

because it does not lose electrons | protons easily and therefore does not have an assigned

atomic radius | electronegativity.

Which element would you expect to have the highest electronegativity?

a. calcium because it has one valence electron

b. cesium because it has a large atomic mass

c. fluorine because it needs one electron to fill its valence shell

d. phosphorus because it is a nonmetal
A scientist determines that an element has a high reactivity and a large atomic radius. What
other properties does the element most likely have?

a. high electronegativity and high ionization energy
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b. high electronegativity and low ionization energy
c. low electronegativity and high ionization energy
d. low electronegativity and low ionization energy
17. According to periodic trends, at which position on the periodic table would an element most
likely have an electronegativity higher than that of calcium? Select all correct answers.
a. just above calcium
b. just below calcium
c. justto the left of calcium
d. justto the right of calcium
18. What statement best explains why fluorine has a smaller atomic radius than oxygen?
a. Fluorine has fewer electrons than oxygen.
b. Fluorine has one more proton than oxygen.
c. Fluorine has low electronegativity.
d. Fluorine forms bonds readily with oxygen.
19. Put these elements in order of decreasing electronegativity, with the highest electronegative

element as being first.

a. tin (Sn, Group 14, Period 5)

b. rubidium (Rb, Group 1, Period 5)
bromine (Br, Group 17, Period 4)
d. lithium (Li, Group 1, Period 2)

A A
(9]

e. cadmium (Cd, Group 12, Period 5)

20. Photoelectric cells produce an electric current when electromagnetic radiation shines on them.
This happens only when the radiation shining on the material contains a certain amount of
energy. Why is cesium often used in photoelectric cells?

a. Cesium has one of the largest atomic radii, so its electrons are tightly held.

b. Cesium has one of the highest ionization energies, so its electrons are tightly held.
c. Cesium has a high electronegativity, so its electrons are easily ejected.

d. Cesium has one of the lowest ionization energies, so its electrons are easily ejected.

21. A sample of potassium (K, found in Group 1) and a sample of iodine (I, found in Group 17) react,
forming potassium iodide, KI, which is used to treat thyroid conditions. Complete the statement
to describe this reaction. The reaction that creates potassium iodide happens because electrons

are pulled away from the more | less electronegative element, potassium, by the more | less
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electronegative element, iodine. The more electronegative element is found in

Group 1 | Group 17. The less electronegative element is in Group 1 | Group 17.

22. Explain how the pattern in ionization energy across a period of the periodic table compares to

the pattern in atomic radius size across a period.

23. Suppose you have a sample of potassium. Describe several ways you could use periodic trends

and a knowledge of valence electrons to predict the element’s reactivity and how the element

will behave in a chemical bond.

24. Describe generally how the trends in ionization energy and atomic radius apply to the noble

gases, and explain the reason for these trends.
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25. Which element has the lowest electronegativity? Refer to the periodic table.

a. Carbon
b. Fluorine
c. Lithium
d. Oxygen

26. Which element is most similar in behavior to calcium? Refer to the periodic table.

a. Magnesium

b. Chlorine
c. Sodium
d. Sulfur

27. Which atoms will have the greater electronegativity?
a. small atoms with small numbers of protons
b. small atoms with large numbers of protons
c. large atoms with small numbers of protons
d. large atoms with large numbers of protons
28. Which term describes the energy required to remove an electron from an atom?
a. electron affinity
b. electron energy
c. electronegativity
d. ionization energy
29. How does ionization energy change as you move left to right in Period 4 from potassium
through iron? Refer to the periodic table.
a. It does not change.
b. It generally increases.
c. It generally decreases.
d. Itvaries unpredictably.
30. Which alkaline earth metal has the highest ionization energy? Refer to the periodic table.
a. Barium
b. Calcium
c. Magnesium

d. Strontium
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31. How does the atomic radius change as you move left to right in Period 3 from aluminum through
chlorine? Refer to the periodic table.
a. Itdoes not change.
b. It generally increases.
c. It generally decreases.
d. It varies unpredictably.
32. Which statement is the best reason why the atomic radius generally increases with atomic
number in each group of elements?
a. Anew octet forms.
b. The nuclear charge increases.
¢. The number of neutrons increases.
d. The number of occupied shells increases
33. Which term describes the ability of an atom in a chemical compound to attract electrons from
another atom in the compound?
a. electron affinity
b. electronegativity
c. ionization potential
d. electron configuration

34. Which gas is unreactive according to its position in the periodic table? Refer to the periodic

table.
a. Neon
b. Carbon
c. Oxygen
d. Sodium
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