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Context

2

This is what it looks like today!

Dimitri Mendeleev is known as the founding father of the periodic table, proposing its prototype back
in 1869!

Peviodic +able of +Hhe elements

1 2
10 40
Hydrogun Heliam
2 " Ademie namber 5 & 7 8 q 10
L B Symbal of chment 3 ¢ J 0 F le
R e el mare | {17.0 10.8 120 4.0 6.0 12.0 202
Lithinm | Buegllum [C—p— Boren Carbsn Mibvagua | Ouggen | Flasriee Hasa
# 13 14 15 16 rd i
Al = F s o 5
230 230 284 o azq a55 2149
Sedinm Magnvaban Alamininm Sslicon Phesphoras e Cohlorien. Argon
L 2 23 27 2 29 30 31 3z 33 34 a5 36
K s e b u Za G G , S : e
4 0.4 45.0 509 S84 87 ©3.5 b4 617 726 744 L0 744 £38
Potassinm | Conleiam Buandiam Vanadian Cabalk Copper Zine. Dalliam Crurmasiom Arseaie | Selusinm Brromane. Horgpron
37 a1 H “3 4o “7 48 e 50 B g2 33 54
Rk Ne Ea Rk B Ay [~ L =2 Sk Te 1 e
855 884 124 10 1024 106.4 1074 Hz4 48 HEF 1218 1276 264 1313
i Shvontine. Hbbrinm, Miskinm Ruckhusion Rokadiam Palladiom b Condeinm Lndiawm. Tin Antimang Tallariam lodia Huaan
55 k] Eis FE Eal 20 & 82 83 B4 85 g6
Ca 57 Ta Ie P Hy m Pb B P Ra
1329 1373 g 180.9 1922 #54 197.0 2006 2044 2072 204.0 (2t0) (2t0) (222}
Comaiam Baviam Tantulum Neidiams Plakinam Gald Harcary Thallinm Laad Bisamath Paloninm Asbating Radan
g7 105 104 o i iz iz 4 #H3 e LB e
f 89-103 e e > Ry o Mk T e L T Oy
(223) (226) | Achneids (262) (2e8) (271) (z72) (285) (280) (289) (289) (292) (294) (214)
Frandium Radan Drabrinm Hassinm | Meibneri chadfism| Rseabyeni permis Hikoninm Fleravinm | Moscoviam | L s | T g4
57 By B3 (5] L] [ BE L4 0 Eal
La Pr Ea T Dy He E. Tw e L
1389 1401 1320 157.3 13814 1625 o414 167.3 168.19 734 75.0
Loarthnsnm da Hasd, Earopins | Owdsliiam | Tockiom | Dysprosiom | Holmiom Evbian Thalinm Htturbiom | Labubion
L1 LIl 5 T % W 100 104 102 103
As Pa A Em Bk <+, [=9 [ M Ns
(227) 21.0 (243) (24%) (247) (250 (252) (25%) (25%) (259) (262)
Akinium Probactiniam i Comrim Burkulion | Coliforninm | Einstininm Fuomiam | Meadel Nabelinm L A

The value in brackets indicates the mass aumber of the |ur\5u}—|i\ﬂhl iso'"upv

Space for Personal Notes

CH12 [1.2] - Trends in the Periodic Table - Workbook




G-OONTOURE DUCATION VCE Chemistry % Questions? Message +61 440 137 304

o>
®,

Sub-Section: Electron Configurations using the Periodic Table @ ‘

Let’s have a look at why it's arranged the way it is!

The Periodic Table Definition
» Contains all known elements, arranging them in terms of increasing
Active Recall

» There are 7 horizontal rows in the periodic table called

» The period number represents how many the element has.

First let’s recap with some questions! .

Question 1

What is the shell model electron configuration of each of the following and state which period it appears in in the
periodic table?

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘ 3
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Let’s have a look at the blocks in the periodic table!

Exploration: Separating Periodic Table into Blocks

» The periodic table can be separated into blocks:
» The subshell of the

is that of the block the element is in
Periodic table of the elements

Adomic number

Relative, abomic. m

Syabol of demert

Name of cloment

57 58 59 60 o1 62 63 b4 ©5 oo o7 63 o1 70 #H
La Co Pr N P S Ea Gd Te Ty Ho -4 Tm Y Lu
1384 140.4 140.4 1442 (149) 150.4 1520 157.3 1584 162.5 1644 167.3 168.4 1734 175.0
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The value in brackets indicates the mass number of the longest-lived isotope
NOTE: The elements found in the d-block are known as
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Question 2 Walkthrough.

Write Schrodinger’s electronic configuration for each of the following elements, by using the periodic table:

a.

i. Sulphur (S)

ii. Hence, write the shell model for sulphur from Schrédinger’s electronic configuration.

b. Iron (Fe)

TIP: Using the periodic table makes writing Schrodinger’s electronic configuration much easier! =

Question 3

Identify the element by looking at the electron configuration.

a. 1s%2s22p®3s23p°

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘ 5
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b. 1s22s522p3

Question 4 (5 marks)
Explain why the periodic table includes the following, with reference to shells and subshells:

a. Two elements in the first period. (1 mark)

b. Eight elements in the second period. (2 marks)

c. No transition elements in the first three periods. (2 marks)

NOTE: The d-block orbitals start on the 3¢ electron shell so their period and the subshells ’/
they fill up are offset by 1 (e.g. the 4t period elements fill up the 3d orbitals).

Active Recall: What does ‘valence electrons’ mean?

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘ 6
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Q>

Sub-Section: Valence Electrons in the Periodic Table

O |
-

What happens to transition metals as we go across the
period on the periodic table?

~

Exploration: Transition Metal Electron Configuratio

ns
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» As we go across the period from elements 21 (S
to Schrodinger’s electronic configuration?

The value in brackets indicates the mass aumber of the |ur\5u}—|imhl isvhpv

candium) to 30 (Zinc), what happens

Scandium: 1s22s22p®3s%3p°3d14s?
Titanium: 1s%2s22p®3s23p©3d?4s?

Zinc: 1s%22s%2p®3s23p©3d194s?
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» What happens to the number of valence electrons?

» Are there any exceptions? (Hint: think back to last week!)

&

@

What happens to non-metals as we go across the period?

Active Recall: Which block are non-metals found in the periodic table?

Groups

¥ Definition:

& The 18 vertical columns of elements are called

& Groups 1-2 and 13-18 tell the number of

~
4

Exploration: Non-Metal Electron Configurations

» As we go across the period from group 13 to group 18, the p-orbital goes from

» The number of valence electrons will [increase] / [decrease] from

Space for Personal Notes
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Definition

Groups & Valence Electrons

Peviodic table of Hhe elements
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The value in brackets indicates Hhe mass number of Hie longest-lived isotope

» Across any period in the d-block, the number of valence electrons remains the same at two.
» The only exceptions are group 6 and 11 (chromium/copper exceptions).

» In the s and p-blocks, the number of valence electrons corresponds to the

TIP: With the exception of groups 3-12 (transition metals), the last number represents the number =
of valence electrons (e.g. group 15 has 5 valence electrons).
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Try some questions/ .

Question 5

How many valence electrons do elements in each of the following groups have?

a. Group1 c. Group 17

b. Group 16

Question 6

By only using the location of the following elements on the periodic table, state the:
» Number of electron shells it has.

» Number of valence electrons it has.

» Subshell of the highest energy it has.

a. Cobalt

b. Chlorine

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘1 0
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Question 7

All members of a group have the same number of valence electrons except for one group. Which group is that and
which element is the exception to the trend?

@

-~
Discussion: Why isn't helium classified in group 2 and the s-block of the periodic table? '&-’.

Active Recall: What does the Octet Rule State? How many electrons do atoms want to have in
the valence shell?

Space for Personal Notes
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Exploration: Octet Rule in Atoms

» Consider Helium (He) and Hydrogen (H):

» This group is known as the

» Consider the below atoms and their stabilities: (Label Below)

» The maximum number of electrons that can fit in the valence shell is
» Atoms with an already full outer shell are considered as being [unstable] / [stable].

» Which group in the periodic table has a full outer shell?

, and Helium falls within this group.

Space for Personal Notes
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Noble Gases Definition

» Elements in group 18 are known as the noble gases. They do not participate in any type of
intramolecular bonding, as they have full outer shells.

NOTE: Noble gases are gases. /

Kev Takeaways

M There are 7 horizontal rows in the periodic table called periods.
M The period number represents how many shells the element has.

M The periodic table can be separated into blocks:

«block Peviodic +able of Hhe elements

) p—block

Exl
Au
1970
Gold

58 59 60 2] 62 63 b4 5 66 67 68 (2} 70 #
La <9 NA P Sm B Gh T Ty B T L La
1384 404 1404 144.2 (145) 150.4 152.0 157.3 1584 1625 164.4 167.3 1684 1734 1750
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3] 10 L 2 43 % a5 6 ? L " 100 101 102 103
Ae Th Pa u Ne P Aum Cm Bk (<3 Es B ML Na Le
(227) 2320 2310 2380 (237) (244) (243) (247 (247) (250) (252) (257) (z58) (259 (262}
Achinium Thoviam | Protackitium | Uranian | Nephuniom | Plobosion | Awaciciam | Cuinm Borkalium | Coliforaiom | Einstvinium | Formion | Mondeloviam | Mobsliom | Lavrsnciam

The value in brackets indicates Hie mass number of the luﬂguslﬂ-live..l islrhru
M The 18 vertical columns of elements are called groups
& Only groups 1-2 & 13-18 tell the number of valence electrons.

M Elements in group 18 are known as noble gases and are unreactive due to full outer shells.

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘1 3
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Section B: lonisation Energy & Effective Nuclear Charge

First lonisation Energy Definition

» Definition: The first ionisation energy is the energy required to one electron from
an element in a gaseous state.

Why is it called the first ionisation energy? '

X

Exploration: First lonisation Energy l-}‘

» Lithium (Li):

Protons Electrons Overall Charge

» After losing an electron:

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘14
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Protons Electrons Overall Charge
» Asit's charged, we call it an , more specifically a
First lonisation Energy Definition
» The first ionisation energy is the energy required to remove the first electron, or the energy required
to ionise the atom.

NOTE: It is called the first ionisation energy as it is the energy required to remove the first electronﬁ/

Extension: Second lonisation Energy Si

» While there is a second ionisation energy, it is not covered in VCE Chemistry!

Space for Personal Notes
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oL >

Q

Sub-Section: First lonisation Energy Across a Period [ ‘

~ a\
Discussion: Does every element have the same first ionisation energy? ﬁ

How does the first ionisation energy change across a period? '

2

Exploration: Period 2 Element Trends

» What are the Shell Model electron configurations for each of the elements? (Label Below)

Gvoup 1 2 13 14 15 10 17 18

3 70| 4 1.0 5 1086 1207 14.0|8 16.0]|19 1.0 |10 201

Pwid2 | L | B | B | C | N | O | F | Ne

Lithiam Ewgﬂium Bovon Cuavbon Ni'l'voge/n Oxggu\ Fluovine Neon

Shell Model
Configuration

» According to the Octet rule, the most stable element here is

» Assuch, is the most difficult to remove one electron from.
» Neon (Ne) has the first ionisation energy as it already has a full outer shell and
thus will giving up another electron.

i

CH12 [1.2] - Trends in the Periodic Table - Workbook
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Let’s break this idea down further!/ .

Exploration: Lithium (Li)

» What are two ways it can achieve a full outer shell?

¥ Which of these two is the easiest?

» High or low first ionisation energy?

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘1 7
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2

Exploration: Fluorine (F) :}%(‘
D\

» What are two ways it can achieve a full outer shell?

» Are losing electrons more or less likely?

» High or low first ionisation energy?

Space for Personal Notes
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™ a\
Discussion: What happens to the first ionisation energy as we go across the period? ﬁ

Gowp 1 2 13 14 15 1o 1? 18
&) 3 7.0] 4 .01 S5 10.8] © 12.0] # 14.0]1 8 16.0]14 14.0]10 201

Pwiod 2| Li |Be | B | C | N 0 F | Ne

Lithium Berytliam Bovon Cavbon Niﬁogw Oxygen Flaovine Neon

Tvend

First lonisation Energy Across a Period Definition

» The first ionisation energy increases across the period, as it becomes easier to gain electrons instead
of losing them to obtain a full outer shell.

Let’s have a look at a question together! .

Question 8 (2 marks) Walkthrough.

a. State whether oxygen or carbon is more likely to have a higher first ionisation energy.

b. Explain whether sodium or aluminium is more likely to have a lower first ionisation energy. (2 marks)

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘1 9
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Try a question for yourself! .

Question 9

A sealed vessel contains an element, which is known to be either arsenic (As) or bromine (Br). Using selenium
(Se) for reference, it is found that more energy is required (compared to selenium) to completely remove a single
electron from its electron cloud.

Identify which element is inside the sealed vessel and justify why?

Question 10 Additional Question.

Predict whether calcium or titanium would have a lower first ionisation energy.

Space for Personal Notes
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|
o |
Sub-Section: Effective Nuclear Charge or Core Charge [ ‘
Exploration: Effective Nuclear Charge/Core Charge :}f{‘
¥ Lithium atom has & 3 electrons.

¥ Suppose you are the valence electron: (Label Below)

» Considering the atom above:

Attraction/Repulsion | Attraction/Repulsion to ‘Net” Effective Nuclear
to Nucleus Other Electrons Attraction/Repulsion Attraction
NOTE: This ‘effective nuclear attraction’ is named the or P/

Effective Nuclear Charge/Core Charge Definition

» Definition:
& The effective nuclear charge is the attractive force ‘felt’ by the valence electrons.

& First ionisation energy and other trends can be discussed as effective nuclear charge.

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘21




G-OONTOURE DUCATION VCE Chemistry % Questions? Message +61 440 137 304

How do we find effective nuclear charge? .
Exploration: Core Electrons & Valence Electrons :}f{‘
¥ Valence electrons: Electrons in the shell. (Label Below)
» Core electrons: Electrons in shells. (Label Below)

7~ N

— Electvons / (Mg) \ — Electvons
\ /
N

Exploration: Calculating Effective Nuclear Charge %
» Beryllium (Be) has protons & 4 electrons.

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘22
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¥ Fillin:

Attraction to Nucleus Repulsion to Other Electrons Effective Nuclear Charge

» Operations:

» Formulae:
Effective nuclear charge
= no.of protons — no.of core electrons
NOTE: Core charge is the amount of provided to valence electrons from the

nucleus by core electrons. The greater the shielding, the lower the core charge.

ﬁ/
Is there a quicker way of finding the core charge? .

-

Exploration: Finding Effective Nuclear Charge Quickly _‘-}i{‘
Gvoup 1 2 13 14 15 10 17 18

3 7.0 1.0| 5 10.8| & 12.0|1 7 14.0]| 8 16.0|4 14.0]10 201

Pwiod2 | Li |[Be | B | C | N| O| F | Ne

Lithiam Berylliom Boron Coavbon Ni‘i’vogu\ Oxygen Fluorine Neon

Shedl Model
Configuration

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘23
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™ a\
Discussion: Is there a quicker way to find the effective nuclear charge? ﬁ

Core Charge Calculation Definition
» Effective nuclear charge can be found by counting the number of electrons, which
is the number!
Let’s bring this idea back to the trend! .
Exploration: How does effective nuclear charge change across the period? :}f{‘
Gvoup 1 2 13 14 15 16 17 18

3 7.0 1.0| 5 10.8| & 12.0| 7 14.0|8 16.014 14.0|10 204

Pwiod2 | Li |[Be | B | C | N| O] F | Ne

Lithiam ng"ium Bovon Cavbon Ni'l'voge,n Oxggu\ Fluovine Neon

Effective
naclear

chavge

Across the period, the effective nuclear charge of the atoms [increases] / [decreases].
As effective nuclear charge increases, electrons are [more] / [less] attracted to the nucleus.

Hence, it is [easier] / [harder] to remove an electron from the atom.

v VY Vv V¥

First ionisation energy [increases] / [decreases] as effective nuclear charge increases.

CH12 [1.2] - Trends in the Periodic Table - Workbook ‘24




G-OONTOURE DUCATION VCE Chemistry % Questions? Message +61 440 137 304

NOTE: Use effective nuclear charge to justify whether the first ionisation energy is high or low! ’/

Let’s have a look at a question together! .

Question 11 Walkthrough.

Explain whether sodium (Na) or silicon (Si) would have a greater first ionisation energy.

Sample Response: First lonisation Energy

» As the effective nuclear charge of x is higher, it feels a greater attraction to the nucleus.
» Therefore, electrons are harder to remove from the atom.
» More energy is required to remove them from the atom.

» They have a greater first ionisation energy.

Space for Personal Notes
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Your turn! .

Question 12

State the effective nuclear charge of each of the following atoms:

a. Rubidium (Rb) c. Tin(Sn)

b. lodine (I) d. Rank these elements in terms of decreasing first
ionisation energy.

Question 13 (3 marks)

By referring to effective nuclear charge, explain whether tin (Sn) or antimony (Sb) has a higher first ionisation
energy
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Question 14 (2 marks) Additional Question.

Explain why neon has a higher first ionisation energy than sodium.

TIP: Regardless of what the question says, it's easier to refer to effective nuclear charge to justify =
your answer!

What happens to the trend down a group? .

Space for Personal Notes
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8’ >
Sub-Section: First lonisation Energy Along a Group @
9
Exploration: First lonisation Energy Along a Group :}i{‘

» Group 1 elements:

. . Complete Electroni
Alkali Metals Atomic Number 0 . c onic

Configuration

Li 3 2,1

Na 11 2,81

K 19 2; 81 8; 1

Rb 37 2,8,18,8,1

Cs 55 2,8,18,18,8,1

Fr 87 2,8,18,32,18,8,1

» The difference between each of the group 1 elements?

¥ Lithium and sodium:

PN
- \(“ )
N
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» As the number of electron shells increases (as we go down a group), the distance between the
nucleus and the valence electrons [increases] / [decreases].

» The strength of attraction between the nucleus and valence electrons [strengthens] / [weakens].

» Thus, it would be [easier] / [harder] to remove an electron, and so the first ionisation energy as we
go down the group [increases] / [decreases].

First lonisation Energy Down a Group Definition

» Firstionisation energy [increases)/[decreases] down the group as the valence electrons are located
further from the nucleus, and thus feel a weaker pull.

Try some questions! .

Question 15

For each of the following sets, rank them in terms of increasing the first ionisation energy.

a. Al InB b. F 0O, Br
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Question 16 (3 marks)

Determine whether Calcium (Ca) or Sulphur (S) has a greater first ionisation energy and explain why.

Question 17 Additional.

For each of the following sets, rank them in terms of increasing the first ionisation energy.

a. Mg,Cl,Si

b. NaK Ca

Space for Personal Notes
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oL >

Sub-Section: Metallic Character

Q)
®

Metallic Character

» The metallic character is the tendency of an element to lose electrons and form

T

Active Recall: What concept is linked to losing an electron and becoming an ion?

Discussion: Which element has the greatest metallic character?

NOTE: Metallic character is directly linked to the first ionisation energy!

Try a question!

PIAN

Question 18

Which of the following is correct?

A. Potassium has a higher first ionisation energy than calcium.
B. Sodium has a greater metallic character than caesium.

C. Hydrogen has a greater metallic character than beryllium.

D. Rubidium has a greater metallic character than magnesium.
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N | /
Kev Takeaways @

The first ionisation energy is the energy required to remove one electron from an element.

Across the period, the first ionisation energy increases.
The effective nuclear charge is the attractive force ‘felt’ by the valence electrons.

Effective nuclear charge/core charge can be found by counting the number of valence electrons.

H & & & §

First ionisation energy decreases down the group as valence electrons are further from the nucleus
and feel a weaker pull.

Kl

Metallic character increases as the first ionisation energy decreases.

Space for Personal Notes
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Section C: Electronegativity and Atomic Radius

Let’s have a look at some other trends in the periodic table! '

Electronegativity Definition

¥ Definition:

& Electronegativity is the ability of an atom to attract toward itself.

Atomic Radius Definition

¥ Definition:

& The atomic radius is the of the atom or the distance between the centre of the
nucleus to valence electrons.

Discussion: What else does atomic radius link to?

;&

-

Exploration: Going Across the Period %

» Across the period, the effective nuclear charge [increases)/ [decreases].
If effective nuclear charge increases, the nucleus pulls in electrons more [strongly] / [weakly].
This is the exact definition of electronegativity.

As effective nuclear charge increases, electronegativity [increases] / [decreases].

v Vv Vv VY

As electrons are pulled closer in, the atomic radius [increases] / [decreases].
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» Lithium (Li), Berylium (Be) and Boron (B) are all in the same period:
Lithium (Li) Berylium (Be) Boron (B)
Effective Nuclear Charge: Effective Nuclear Charge: Effective Nuclear Charge:
Electronegativity: Electronegativity: Electronegativity:

Atomic Radius: Atomic Radius: Atomic Radius:
Electronegativity and Atomic Radius Across a Period Definition
» Electronegativity increases across the period as effective nuclear charge increases.

» As electronegativity increases, electrons are pulled closer to the nucleus, decreasing the atomic
radius of the atom.
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Let’s take a look at how these trends vary down a group! .

increases.

Exploration: Going Down the Group ', %%(

» Down the group, the effective nuclear charge [increases] / [stays the same] / [decreases].
» The distance of the valence shell from the nucleus [increases] / [stays the same] / [decreases].

» As such, the atomic radius [increases] / [stays the same] / [decreases] as the valence shell further

» Consequently, the pull on the valence electrons by the nucleus becomes [stronger] / [weaker].

» Assuch, electronegativity [increases] / [decreases] down the group.

Ele,d'vonwgaﬁvi'l'g increases acwoss a peviod.

<+

1 2 C 13 14 15 1o 17
L Be B C N 0 F
10 16 20 26 30 34 40
g Na Mg Al Si P S a
P S 04 13 1.6 14 22 26 32
;E s K Cn Ga Ge As S Br
S| | o8 10 18 20 22 26 30
3"0
g; Rb Sy ln Sn Sb Te l
5 3l | 08 10 18 20 21 241 2%
s 3 Cs Ba T Pb Bi Po At
< 08 04 20 23 20 20 2.2
(2 Ra
L] 07 o4
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Atomic vadii in nanometves of selecked elements

Geneval decrease in atomic vadii across peviod

o >
ﬁ *Radins in nanometres
0.030*
® o o . ® o o
Li Be B N 0 F
0. 123 0.089 0.080 0. 0?'7 0.070 0.0006 0.0604

-

0. 5'7‘ 0136 0125 O‘H'iL 0110 0104 00‘1‘!

Ga Ge As Se Bv
0. 203 0. 174' 0125 01422 0121 041# 0114

In

2\ 02.16 01‘?1 0.150 0140 014-0 013? 0133

Geneval increase in atomic
vadii down gvoup

Properties Going Down a Group

Effective Nuclear Charge Atomic Radius Electronegativity

Stays the same Increases Decreases

Space for Personal Notes
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Let’s have a look at a question together! .

Question 19 (4 marks) Walkthrough.

a. Predict which element is expected to be the most electronegative by looking at the periodic table. (1 mark)

b. Justify your reasoning, with respect to relevant phenomena. (3 marks)

Sample Response: Electronegativity

» As we go across a period, core charge increases, so electrons have a greater attraction to the
nucleus.

» Furthermore, as we go up a group, the atomic radius decreases as we have fewer shells, so the
attraction between the nucleus and electrons increases.

» Therefore, electronegativity increases.

Space for Personal Notes
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Try some questions/ .

Question 20 (4 marks)

a. Going across the periodic table, the numbers of protons and electrons increase. Why then does the size of the

atoms decrease? (2 marks)

b. Explain the trend in atomic radius going down a group. (2 marks)

Question 21

For each of the following pairs of elements, state which element is more electronegative.

a. K Ca

b. Be,Ca
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c. Cl,Br

Question 22 (3 marks) Additional Question.
a. Rank the following three atoms in terms of increasing atomic size: (1 mark)

Pb, Bij, Cs

b. Explain why this is the case. (2 marks)

Space for Personal Notes
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Q

Sub-Section: Non-Metallic Character ®

Non-Metallic Character Definition

» The non-metallic character is the tendency of an element to gain electrons and form

Active Recall: What do we call the tendency of an element to attract/gain electrons? q

F
Discussion: Which element has the greatest non-metallic character? '&.

v

NOTE: Non-metallic character increases as electronegativity

| V4
Try a question/! .

Question 23

Which of the following is correct?

A. Silicon is more electronegative than chlorine.

B. Helium is the most electronegative element.

C. lodine has a greater non-metallic character than aluminium.

D. Oxygen has a weaker non-metallic character than nitrogen.
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C2

Learning Objective: [1.2.1] - Explain Why the Periodic Table is Arranged
the Way it is, With Respect to Blocks, Periods, and Groups

Study Design

The periodic table as an organisational tool to identify patterns and trends in, and relationships
between, the structures (including shell and subshell electronic configurations and atomic radii) and
properties (including electronegativity, first ionisation energy, metallic, and non-metallic character
and reactivity) of elements.

Key Takeaways

O There are 7 horizontal rows in the periodic table called

O The period number represents how many the element has.

O The periodic table can be thought of as being separated into the following blocks (label below):

Periodic +able of Hhe elements

Syobel of shemont

Hawa of eleameat

57 58 51 @0 of o2 03 o o5 3 o7 3 o1 70 #

La o Br N4 P Sm Ea 2% Te by Ho Er T e L
1384 1404 1404 1442 (145) 150.4 152.0 1573 1584 1e2.5 16449 167.3 168.2 1734 175.0

Lanthanam | Cavium  |Prasecdyminm| Neodyminw. | Promebhin | Samarinm Euvopiam | Oadolinium | Tevbiam | Dysprosiom | Holwism Evium Thalium YHorbium | Lubtium

B4 0 “ 12 13 4 5 e 7 ® 11 100 101 102 103

Ae Th Ba v Np P Poan, Can. Bk (24 Es T M Ha (=3
(229 2320 2310 2380 (239 (2¢4) (243) (247) (247 (250) (252) (259) (259) (259) (202)
Ackinium Thorium | Protacniam |  Uvanism | Nophunium | Ploboniom | Americion Cawium Borkalion | Colifornian | Einstoinium | Fovmiaw | Meadoloviom | Noboliam | Lawvencias

The value in brackets indicates Hhe mass number of Hhe longest—lived isotope

O The 18 vertical columns of elements are called

O The groups (only for groups 1-2 & 13-18) tell the number of

0 Elements in group 18 are known as the

O They have full , and are therefore,

CH12 [1.2] - Trends in the Periodic Table - Workbook

G




G-OONTOUR EDUCATION VCE Chemistry % Questions? Message +61 440 137 304

Learning Objective: [1.2.2] - Explain What the Terms ‘Electronegativity,
‘Atomic Radius’, ‘First lonisation Energy’, ‘Metallic Character’ and ‘Non-Metallic
Character’ Mean, and Explain How They Vary Across a Period and Down a Group

Study Design

The periodic table as an organisational tool to identify patterns and trends in, and relationships
between, the structures (including shell and subshell electronic configurations and atomic radii) and
properties (including electronegativity, first ionisation energy, metallic and non-metallic character
and reactivity) of elements.

Key Takeaways

a is the ability of an atom to attract electrons toward itself.

0 Electronegativity as we go down a group.

[0 Electronegativity as we go across the period.

O The is the tendency of an element to gain electrons and form anions.

0 Non-metallic character as electronegativity increases.

O As electronegativity increases across a period, electrons are pulled closer to the nucleus,
effectively the atomic radius of the atom.

O The is @ measurement of the size of the atom.

0 Atomic radius as we go down a group.

O The is the energy required to remove one electron from an element.

0 As we go across the period, the first ionisation energy

O First ionisation energy down the group as the valence electrons are
located further from the nucleus, and thus feel a weaker pull.

O The is the tendency of an element to lose electrons and form cations.

O Metallic character as first ionisation energy decreases.
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Peviodic table of the elements

. 1
10 £0
Hydrogen Halium

n ” Abonic. mubes [ [~% / 7T 8 9 0
u e A | Symbd of cloment B < 0 £ Moo
e 4.0 Ralative atomic mass /6( 1: 140 16.0 1.0 202
Lithiam | Buryliom Bavon bon Mitrogea | Oaggen Fluorine Heon
" 2 L | 15 1o 7 ®
Ha My Al E P s a Ac
230 24.3 270 284 30 321 355 314
Sodium | Magnesiun Aumision | Silieon | Phosphorsa | Salfur | Chlorins | Avgon
" 20 2 22 23 24 25 / / 5 _ 30 af a2 33 a4+ a5 36
3 € = R [ o e Fo o / A Za ©a Ge Au S B £
] 404 450 474 50.4 520 g )( 884 587 635 654 617 726 249 240 744 838
Potassivn | Coliom | Seandivn | Ttaninw | Vasadun % Maagan lroa il (] Copper Zie, Galliva | Guomawinn | Acsesic | Schoiow | Browise | Kegphon
37 a8 a1 40 4 42 2 / 45 46 = 48 49 50 El 52 53 54
Re & Z, / T R R [} Ag [ In Sn Sb T | Xe
855 876 884 2 a2 6.0 1ot 1024 foe.4 107.4 24 1438 7 1218 1276 1264 [EES
Robidiom | Shontium | Shhviam Faw | Wil | Molgbdunguihonhion | Retbusimn | Rbcdivn | Pallakiom | Sibwe | Codinn Indin T Antinany | Tellwian ladins. Karo
55 56 72, 2 75 Fo 7 78 Eal 80 =l 82 B3 B4 85 8o
[ Ba H W Re [ Ir L3 A Hy l 3 Bi Fo At Rn
1324 X( Lt 785 0.4 fesx 180.2 102 19z.2 145.4 47,0 2006 2044 207.2 2010 (210) (210} (222)
Cacafm, — Had Tantalum Tusgeten Rhaivn Draniom Tridinm Platinam Gald Mareny Thalliun Laad Biuth Pelonium Akuting. Raden
s / 104 105 106 107 108 01 o m fz #3 e s e 1w "
sz’.s( Ra = ®P b Sy Bh s ) b Ry 2 Nk il e [ i 0y
Ackinoids | (2061) (262) (z06) (204) (267) (26%) (291) (z72) (28%) (z80) (z89) (229) {292) (234 {224)
Foancium i ion|  Dabaim | Seaborginw | Bohrism Hacsivn | Mottnasiom [Darmctuttivm| Roontgetivm | Copernicinm | Nikanium Flovavinm | Moscovimm vermovim | Teanossing | Ogancasan
57 58 59 B0 o1 b2 63 et 65 bb eF o8 o1 70 #H
[ Co B [ Pu S B [N ™ Dy Ha & T Yo [
f38.4 1401 1404 t4hz (45) 1504 1520 t57.3 1584 1625 1644 622 168.5 r7ad 250
Canbhanam | Coviwn  [Prosrodgmine| Needymium | Promothion | Swmarwn | Earopium | Cadoliniam | Tebiva | Dysprosiwm | Mol | Erbium | Tholam | Sturbum | Labuhom
1] 0 a 2 3 44 5 % w 8 9 100 1ot 102 103
Ao ™ [ u Ny P An Con Bk e & [ " Ho [
(227} 2320 2310 2380 (23%) (244) (e43) (247 (e4%) (25) (252) {e5%) (25%) (254) (evz)
Ackiniom | Thoriwm | Peotactitiun | Uroniom | Nophwiam | Plabosiun | Americum | Cwrinm | Boekslivn | Colifornian | Einstoidiom | Furminm | Mondotovinn [ Noboliom | Luswaciciam

The value in brackets indicates the mass number of the longest-lived isctope

Learning Objective: [1.2.3] Find the Effective Nuclear/Core Charge of an
Element, Explain How It Varies Across a Period and Down a Group, and Apply It
to Other Trends Observed in the Periodic Table

Study Design

The periodic table as an organisational tool to identify patterns and trends in, and relationships
between, the structures (including shell and subshell electronic configurations and atomic radii) and
properties (including electronegativity, first ionisation energy, metallic, and non-metallic character
and reactivity) of elements.

Key Takeaways

O The is @ measure of the attractive force ‘felt’ by the valence
electrons.

0 Effective nuclear charge/core charge can be found by simply counting the number of
electrons.

Effective nuclear charge going down a group.

Effective nuclear charge across a period.

The core charge can be thought of as the amount of provided to the valence
electrons from the nucleus by the core electrons.

CH12 [1.2] - Trends in the Periodic Table - Workbook 43




(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone: 1800 888 300 | Email: hello@contoureducation.com.au

VCE Chemistry 2

Free 1-on-1 Support

Be Sure to Make The Most of These (Free) Services! %‘

» Experienced Contour tutors (45+ raw scores, 99+ ATARs).
» For fully enrolled Contour students with up-to-date fees.
» After school weekdays and all-day weekends.

1-on-1 Video Consults Text-Based Support

» Book via bit.ly/contour-chemistry-consult-
2025 (or QR code below). » Message +61 440 137 304 with questions.

» One active booking at a time (must attend » Save the contact as “Contour Chemistry”.
before booking the next).

Booking Link for Consults
bit.ly/contour-chemistry-consult-2025

Number for Text-Based Support
+61 440 137 304



https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au
http://bit.ly/contour-chemistry-consult-2025
http://bit.ly/contour-chemistry-consult-2025
tel:+61440137304
http://bit.ly/contour-chemistry-consult-2025
https://bit.ly/contour-biology-consult-2025
https://bit.ly/contour-biology-consult-2025
tel:+61440137304
tel:+61440137304

