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INTRODUCTION:
UNLOCKING THE
MYSTERIES OF
PERIODIC TRENDS

I n  t h e  w o r l d  o f
chemistry, the periodic
table is more than just
a grid of elements — it
i s  a  roadmap  that
reveals  consistent
patterns  in  atomic
behavior.  One  of  the
most powerful tools for
m a s t e r i n g  t h e s e
patterns is the Honors
C h e m i s t r y
W o r k s h e e t  3  3

Periodic  Trends .
Designed  for  high-
achieving  students,
this  worksheet  pushes
b e y o n d  r o t e
memorizat ion  and
challenges  learners  to
analyze, compare, and
predict  e lemental
properties.  Whether
you are prepping for an
exam or simply trying
to  grasp  the  log ic
behind  atomic  radii,
ionization  energies,
and electronegativities,
this  worksheet  serves
as an essential  guide.
Let’s  dive  deep  into
what  periodic  trends
are, how the worksheet
structures the learning
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process,  and how you
can  use  it  to  build  a
rock-solid foundation in
chemistry.

WHAT ARE
PERIODIC TRENDS?

Periodic  trends  are
predictable changes in
atomic  properties  as
you  move  across  a
period or down a group
in  the  periodic  table.
These  trends  arise
from  the  underlying
a r r a n g e m e n t  o f
e lect rons  and  the
increasing  nuclear
charge.  Understanding
them  is  crit ical  for
explaining  chemical
bonding,  reactivity,
a n d  t h e  p h y s i c a l
properties of elements.
T h e  H o n o r s
C h e m i s t r y
W o r k s h e e t  3  3
Per iodic  Trends
typically  covers  five
key properties:  atomic
radius,  ionizat ion
e n e r g y ,

e l e c t r o n e g a t i v i t y ,
electron  affinity,  and
metallic  character.
E a c h  o f  t h e s e
properties  follows  a
distinct  yet  logical
pattern  across  the
table.

Why
Honors
Chemistr
y
Students
Need This
Workshee
t
Honors  chemist ry
courses  demand  a
deeper  conceptual
grasp.  While  general
chemistry  might  ask



Honors Chemistry Worksheet 3 3 Periodic
Trends 3

3

you  to  reca l l  that
a t o m i c  r a d i u s
decreases from left  to
r i g h t ,  a n  h o n o r s
worksheet expects you
to  explain  why  using
Coulomb’s  law  and
effective  nuclear
charge.  The  Honors
C h e m i s t r y
W o r k s h e e t  3  3
Periodic Trends often
includes questions that
require  you  to  rank
elements,  justify  your
rankings with shielding
and  nuclear  charge
arguments,  and  even
p r e d i c t  u n k n o w n
t r e n d s  b a s e d  o n
position  in  the  table.
It’s a rigorous workout
for  your  analytical
skil ls.

BREAKING DOWN
THE CENTRAL
TRENDS

1. Atomic
Radius
Atomic  radius  is  the
distance  f rom  the
n u c l e u s  t o  t h e
outermost  s tab le
electron.  Two  major
factors  influence  its
trend:  the  number  of
electron shells and the
effective  nuclear
charge.  As  you  move
down  a  group,  new
she l l s  a re  added ,
increasing  the  radius.
Conversely,  as  you
move  le f t  to  r ight
a c r o s s  a  p e r i o d ,
electrons are added to
the  same  shell  while
the  nuclear  charge
increases,  pul l ing
electrons  closer  and
shrinking  the  radius.
T h e  H o n o r s
C h e m i s t r y
W o r k s h e e t  3  3
Periodic Trends often
includes  a  series  of
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elements  where  you
must  ident i fy  the
largest  or  smallest
atom, and then explain
the  reasoning  using
these  concepts.

Down a group:
Radius increases
(more shells).
Across a
period: Radius
decreases
(higher effective
nuclear charge).

2.
Ionization
Energy
Ionization energy (IE) is
the energy required to
r e m o v e  t h e  m o s t
loosely bound electron
from a gaseous atom.
This trend is  inversely
re la ted  to  a tomic
radius.  Smaller  atoms
hold  electrons  more

tightly, so IE increases
across a period. Down
a  group,  the  outer
electron is farther from
the nucleus and more
sh ie lded ,  mak ing
removal easier — thus
IE  decreases.  Honors
worksheets  often  ask
students  to  explain
why  oxygen  has  a
lower IE than nitrogen
(due to electron pairing
repulsion) or why noble
gases have the highest
IE values. The Honors
C h e m i s t r y
W o r k s h e e t  3  3
Per iodic  Trends
includes  such  subtle
exceptions to test your
understanding.

3.
Electrone
gativity
E l e c t r o n e g a t i v i t y
measures  an  atom’s
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ability to attract shared
electrons in a chemical
b o n d .  T h e  t r e n d
mirrors  ionizat ion
energy:  it  increases
across a period (except
for noble gases, which
don’t  typically  form
bonds)  and  decreases
down a group. Fluorine
i s  t h e  m o s t
e l e c t r o n e g a t i v e
element,  while  cesium
and  f ranc ium  a re
among  the  least.  On
the  worksheet,  you’ll
l i ke ly  be  asked  to
predict bond polarity or
arrange  elements  by
e l e c t r o n e g a t i v i t y .
Mastering this trend is
key  to  understanding
why water  is  polar  or
w h y  c e r t a i n
compounds are ionic.

4.

Electron
Affinity
Electron  affinity  (EA)  is
the  energy  change
when an atom gains an
e l e c t r o n .  M o s t
e lements  re lease
energy  when  gaining
a n  e l e c t r o n
(exothermic,  negative
EA) ,  but  there  are
exceptions.  Generally,
EA  becomes  more
negative as you move
left  to  right  across  a
period, until you hit the
halogens,  which  have
the  highest  affinity.
Down  a  g roup ,  EA
becomes less negative
(or  even  posi t ive)
because  the  added
electron enters a larger
orbital farther from the
nucleus.  The  Honors
C h e m i s t r y
W o r k s h e e t  3  3
Periodic Trends often
contrasts  this  with
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electronegativity  to
ensure  students  don’t
c o n f u s e  t h e  t w o
concepts.

5.
Metallic
Character
Metal l ic  character
describes  how  easily
a n  a t o m  l o s e s
electrons.  Metals  are
good  conductors ,
malleable, and tend to
form positive ions. This
trend decreases across
a period and increases
down  a  group.  The
most  metallic  element
is francium (though it’s
radioactive),  while
nonmetals  like  fluorine
are  on  the  opposite
end.  The  worksheet
may include questions
about which element is
the  best  conductor  or
why  certain  elements

are metalloids.

HOW THE HONORS
CHEMISTRY
WORKSHEET 3 3
PERIODIC TRENDS
IS STRUCTURED

Though  every  teacher
may  des i gn  the i r
v e r s i o n  s l i g h t l y
differently,  a  typical
worksheet  of  this  title
will have several parts:

Part A:
Identifyin
g Trends
from
Graphical
Data
Students  are  given  a
table or a set of atomic
n u m b e r s  w i t h
corresponding  atomic
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r a d i i ,  i o n i z a t i o n
e n e r g i e s ,  o r
electronegat iv i t ies.
They  must  plot  the
data  or  identify  the
general  trend.  This
section  reinforces  the
visual  memory  of  the
periodic table.

Part B:
Ranking
Elements
A list of elements (e.g.,
Na, Mg, Al, Si, P, S, Cl,
A r )  i s  p r o v i d e d .
Students need to rank
them  by  increasing
a t o m i c  r a d i u s ,
ionization  energy,  or
electronegativity.  This
requires applying both
per iod  and  g roup
trends simultaneously.

Part C:
Explainin
g
Exception
s
Honors  worksheets
love  exceptions.  For
example,  why  is  the
ionization  energy  of
oxygen lower than that
of nitrogen? Or why is
the  atomic  radius  of
gallium slightly smaller
than that of aluminum?
T h e  H o n o r s
C h e m i s t r y
W o r k s h e e t  3  3
Periodic  Trends  will
d e m a n d  w r i t t e n
explanations  using
concepts like electron-
electron  repulsion,
half-filled  subshell
stability, or the d-block
contraction.
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Part D:
Applicatio
n to Real-
World
Chemistr
y
Some  worksheets
include  questions  like:
"Use periodic trends to
predict which element,
calcium  or  strontium,
w i l l  r e a c t  m o r e
vigorously with water."
This tests the ability to
connect  atomic  size
and  reactivity.

COMMON
CHALLENGES AND
HOW TO
OVERCOME THEM

Many students struggle
with the nuances of the

Honors  Chemistry
W o r k s h e e t  3  3
Periodic Trends. Here
are  a  few pitfalls  and
how to avoid them:

Confusing
Groups and
Periods: Always
double-check
whether you are
moving down
(group) or across
(period). The
trends are
opposite for most
properties.
Forgetting the
Role of
Shielding:
Shielding is the
reduction in
effective nuclear
charge because
inner electrons
block the outer
electrons from
feeling the full
positive charge.
This explains
why atomic
radius increases
down a group
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even though
nuclear charge
also increases.
Mixing Up
Ionization
Energy and
Electronegativi
ty: Both increase
across a period,
but ionization
energy refers to
removing an
electron, while
electronegativity
refers to
attracting shared
electrons. The
worksheet may
explicitly test
this distinction.
Overlooking
Exceptions: The
periodic table is
not perfectly
regular. For
instance, the
drop in ionization
energy between
group 2 and
group 13 (e.g.,
from Be to B) is
due to the

electron being
removed from a
p-orbital rather
than an s-orbital.
Honors
worksheets love
these curveballs.

EFFECTIVE
STRATEGIES FOR
COMPLETING THE
WORKSHEET

To  ace  the  Honors
C h e m i s t r y
W o r k s h e e t  3  3
Periodic  Trends ,
consider  the  following
approach:

Review the1.
periodic table
layout: Know
the positions of
s, p, d, and f
blocks.
Understand
periods and
groups.
Memorize the2.
trends first:
Use a mnemonic
like "Rome Dies I
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E" (Radius
decreases,
Ionization energy
increases,
Electronegativity
increases) across
a period.
Draw arrows:3.
On scratch
paper, draw the
periodic table
and label the
direction of each
trend. Visual
cues help.
Practice with4.
examples:
Before tackling
the worksheet,
try ranking three
random
elements. For
instance, order
C, N, O by atomic
radius (C > N >
O) and by first
ionization energy
(N > O > C due
to the
exception).
Explain out5.
loud: Having a

study partner or
talking through
your reasoning
reinforces the
concepts.

WHY THIS
WORKSHEET
MATTERS
BEYOND THE
CLASSROOM

Periodic  trends
a r e  n o t  j u s t
a c a d e m i c
exercises.  They
underpin  every
c h e m i c a l
interaction.  A
c h e m i s t
designing a  new
catalyst  uses
electronegativity
differences  to
p r e d i c t  h o w
molecules  will
bind. A materials
scientist  uses
atomic  radii  to
u n d e r s t a n d
crystal  lattice
s p a c i n g .  A
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b i o l o g i s t
s t u d y i n g  i o n
channels  relies
on  ion izat ion
t r e n d s  t o
u n d e r s t a n d
s o d i u m  a n d
p o t a s s i u m
t r a n s p o r t .
Mastering  the
H o n o r s
C h e m i s t r y
Worksheet 3 3
Periodic Trends
gives  you  the
vocabulary  and
reasoning  tools
to  understand
these  real-world
phenomena.

CONNECTING
THE
WORKSHEET
TO ADVANCED
TOPICS

O n c e  y o u ’ v e
conquered  this
worksheet,  you’ll
b e  r e a d y  f o r
more  complex
t h e m e s  l i k e

p e r i o d i c
anoma l ies  i n
transition  metals
( s u c h  a s
chromium  and
copper  electron
configurations)
or the lanthanide
c o n t r a c t i o n .
Honors chemistry
curricula  often
build  on  these
foundations.  The
t r e n d s  y o u
explore here will
r e a p p e a r  i n
c h a p t e r s  o n
c h e m i c a l
b o n d i n g ,
m o l e c u l a r
geometry,  and
e v e n
thermochemistry
.  So  take  your
t i m e  w i t h
worksheet 3.3 —
i t ’ s  a n
investment  in
y o u r  e n t i r e
c h e m i s t r y
education.
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CONCLUSION:
MASTERING
PERIODIC
TRENDS WITH
THE RIGHT
TOOLS

T h e  H o n o r s
C h e m i s t r y
Worksheet 3 3
Periodic Trends
is  a  gatekeeper
concept  in  any
a d v a n c e d
c h e m i s t r y
c o u r s e .  B y
systemat ica l ly
working  through
atomic  radius,
i o n i z a t i o n
e n e r g y ,
electronegativity,
electron  affinity,
a n d  m e t a l l i c
character,  you
develop a mental
m a p  o f  t h e
periodic  table
that makes every

subsequent topic
e a s i e r .
Remember  to
f o c u s  o n
understanding
the  why  behind
the  trends,  not
just  the  what .
U s e  t h e
strategies above,
t a c k l e  t h e
exceptions  with
curiosity,  and
don’t be afraid to
draw  the  table
repeatedly.  With
pract ice ,  the
pat te rns  w i l l
become  second
nature.  Whether
you aim for an A
in the class or a
fu tu re  i n  t he
sciences,  this
worksheet  is  a
small but mighty
s t e p  t o w a r d
c h e m i c a l
mastery.


