Warksheet: Periodic Trends

§. Which stsicencnd boat descrites Group 2 chomonis as
ey are cofmdened m onder Erom top b Botlom of the
Persdic Table™
AAl The mumbser of prindiped energy hevels ssoreases, sind

ahe rramsher of vakomoe chectrons. increuses
i) The sumber of principal energy levels soreases, snd
ke mmsbey of valemoe ehacirons: remams the s
A1 The numbser of principal enengy levels pomsaiss the
o L o T
{13} The mumber of princepal cisrgy kevehs Fomsesn the
wame, andd the by of vakomoe checiroma deoneases.

¥, What is the lotal number of valenos clectrons in an
atim of hoevmn 5 the grosd staig
1Al {Ch 3
im T i i

Worksheet Periodic Trends Answer Key

Name

Period

11. Which sequence of ¢lomeonss i sranged in oeder of
devecaney sortsy pahs’

{A) AL 5 P
p L, e K

iCy €1, Be 1
Dy M. B

12, Which list of chements. from Giroup 3 on the Pariodic
Table is arranged i ofder of ISofcas g Ebes e
(Al Be Mg Ca iCF Ba Ra 5

(B Ca Mg B DYy S Ra, Ma

11 As cach succewsive clhoment in Giroup 15 of dhe
Peviodic Table b consedered in ceder of incressing stomic
by, the aoomic radius
(A} decromues

iR} e

{C ) rnomains thy same

1. The sorength of s atom’s stiracton for the elecirons. in
u chemical bond ks the atom's
IA) choctronegativity

(B} miratson cocrgy

1 Whal is the lotad number of valende electnons in an
atom of venos, Xe?
ICH hend of roacton
{Ap @ {C)y E

(B 2 D I

i1} heat of fomation

1% Which prepertics s mos! common in nonmctaly™
4. The clerinits. calinirm and wtontiom have samlaf

chemical properies becaine they bodk hane dhee wame

(A} alomic numbor

{H) s Sumber

IAY low inization enongy and low clogiromepativity
{H} ko woniratis chergy and high clecisonegatinity
L) high wnirsion energy snd low clecironegaimity

5 e ol vl it {1y high ionization enengy and high cloctoncgatinity
L | ol O VaRTE o

1D} by of compleicly fillod sublevels 16, Which Ceoup 17 ehomen Bas the bea aracnon for
elecirens™

AN {CH Br

iHp 1 i 0

5. O ihe Panodic Table of i Elements, all the
elemsmts within Girosp 16 have the same numbser of
1A} vakenoe clocirons

B} energy kel

AC] peotons

{0l mvrtrons 17, Which chomen in Group 16 has the gressest iondency

10 gain chectrons™
A Te iCk &
iHy S¢ iy O

f An clemmont with a parially Dlled o sublevel in the
ground siae is <lavuilod as
{4 @ halogen ACT an alkal metal

() & transition xtal {0 an alkalsg carth mtal

15, The Group 17 cloment with she bighess
choctronegativity is

P Wihech ebecimen confouration regecaonts  Tammanson i
(A) Masrens

chemment? 1CF hrormng

iH} chlorese i e

{0 [Ar]h s’
(D A ad gt

[EY] Il-."l."u-"

{H) [Ne]la 19, Aa the clomenis of Group | on the Periodic Table are

considerod i ordir of morpasing atomis radiu, thy
oniratad caeTgy of cach satocuine clemcnl gencrally
IA) decresss {CF remaing fhe same
(B} increasos

5 Which chemsms o Porwsd * of the Poradic Table ma
ArErnstin clomei
[EYET; {C) Ag
iH} Sh Dy Xe
20, The amesnt of ceergy reguired 1o romoeve the
oaneTEsl cleCtrom frofm & gascous Som in the ground s
i LEPAT i

% Which of ihe llewing sioams has the larges atomic
ralin
A Na 1) Mg
iH K i Ca

(AN firsi iomiraison onargy ACH conductivity

(B} sctivation energy i) choctrosogativity

6. Which noble gas bas te bigho iind emiration g 2. ‘Which ehoment is o member of the halopen lmily?

Ay ralon (L) Bpon Al K ici 1

(B} keypos {0 beelinim

iy B i 5

Worksheet periodic trends answer key is a valuable resource for students and educators alike,
providing insights into the behaviors and properties of elements as they are arranged in the periodic
table. Understanding these trends is crucial for mastering chemistry concepts and preparing for
exams. This article will explore various periodic trends, such as atomic radius, ionization energy,
electron affinity, and electronegativity, while offering a thorough answer key to a hypothetical
worksheet designed to test knowledge in these areas.

Understanding Periodic Trends

Periodic trends refer to the predictable patterns observed in the properties of elements as one
moves across periods (rows) and groups (columns) of the periodic table. These trends stem from the
arrangement of electrons in an atom and their interactions with one another, as well as with the



nucleus. Here are the main periodic trends to consider:

1. Atomic Radius

The atomic radius is defined as the distance from the nucleus to the outermost electron of an atom.
It provides insight into the size of an atom and is influenced by the number of electron shells and the
effective nuclear charge.

- Trend Across a Period: The atomic radius decreases from left to right across a period. This occurs
because, as protons are added to the nucleus, the effective nuclear charge increases, pulling the
electrons closer to the nucleus.

- Trend Down a Group: The atomic radius increases as one moves down a group. This is due to the
addition of electron shells, which outweighs the increase in nuclear charge, leading to a larger
atomic size.

2. Ionization Energy

Ionization energy is the energy required to remove an electron from an atom in its gaseous state.
Understanding ionization energy is crucial for predicting how elements will react chemically.

- Trend Across a Period: Ionization energy generally increases from left to right across a period. As
the atomic radius decreases, electrons are held more tightly by the nucleus, thus requiring more
energy to remove them.

- Trend Down a Group: Ionization energy decreases as one moves down a group. The increase in
atomic size means that the outermost electrons are farther from the nucleus and experience less
nuclear attraction, making them easier to remove.

3. Electron Affinity

Electron affinity refers to the amount of energy released when an electron is added to a neutral atom
to form a negative ion. This property can give insights into an element's reactivity.

- Trend Across a Period: Electron affinity becomes more negative (i.e., it releases more energy) from
left to right across a period. Elements on the right side of the periodic table, particularly nonmetals,
tend to have a strong attraction for electrons.

- Trend Down a Group: Electron affinity is less negative (or even positive) going down a group. The
addition of electron shells reduces the effective nuclear charge experienced by the incoming
electron, making it less energetically favorable to add an electron.



4. Electronegativity

Electronegativity is the tendency of an atom to attract electrons in a chemical bond. It plays a
significant role in determining the nature of bonds between atoms.

- Trend Across a Period: Electronegativity increases from left to right across a period. The increased
nuclear charge without a corresponding increase in shielding allows atoms to attract bonding
electrons more effectively.

- Trend Down a Group: Electronegativity decreases down a group. The increased distance between
the nucleus and the outermost electrons, along with increased shielding from inner electrons,
reduces the ability of an atom to attract bonding electrons.

Worksheet Example and Answer Key

Below is an example of a worksheet that could be used to assess understanding of periodic trends,
followed by an answer key.

Worksheet Sample Questions

1. Identify the trend: What happens to the atomic radius as you move from lithium (Li) to fluorine (F)
in the periodic table?

2. Comparison: Which element has a higher ionization energy: sodium (Na) or chlorine (Cl)? Explain
why.

3. Multiple Choice: Which of the following elements has the highest electronegativity?

- a) Sodium (Na)

- b) Magnesium (Mg)

- ¢) Chlorine (Cl)

- d) Argon (Ar)

4. True or False: Electron affinity becomes more positive as you move from left to right across a
period.

5. Short Answer: Describe how the atomic radius changes as you move down group 1 of the periodic
table.

Answer Key

1. Answer: The atomic radius decreases as you move from lithium to fluorine. This is due to the
increased effective nuclear charge, which pulls the electrons closer to the nucleus.

2. Answer: Chlorine (Cl) has a higher ionization energy than sodium (Na). This is because chlorine is
further to the right in the periodic table, and its electrons are held more tightly due to the increased

nuclear charge.

3. Answer: c¢) Chlorine (Cl). Chlorine has the highest electronegativity among the options provided



because it is further to the right in the periodic table, where electronegativity increases.

4. Answer: False. Electron affinity generally becomes more negative as you move from left to right
across a period.

5. Answer: As you move down group 1 (alkali metals), the atomic radius increases. This is due to the

addition of electron shells, which outweighs the increase in nuclear charge, resulting in a larger
atomic size.

Applying Periodic Trends in Chemistry

Understanding periodic trends is not just an academic exercise; it has practical applications in
predicting chemical behavior. Here are several ways in which periodic trends play a role in
chemistry:

1. Predicting Reactivity

- Metals vs. Nonmetals: Metals tend to lose electrons and form cations, while nonmetals tend to gain
electrons and form anions. By understanding ionization energy and electron affinity trends, one can
predict which elements are likely to react and how.

- Group Trends: For example, alkali metals (Group 1) are highly reactive due to their low ionization
energies, which make it easy for them to lose their outermost electron.

2. Understanding Bonding Behavior

- Covalent Bonds: Electronegativity differences between atoms help predict the type of bond that will
form (polar covalent vs. nonpolar covalent).

- Ionic Bonds: A large difference in electronegativity between two elements typically leads to the
formation of ionic bonds, which is essential in understanding compound formation.

3. Real-World Applications

- Material Science: Knowledge of trends helps chemists design materials with specific properties,
such as conductivity or reactivity.

- Pharmaceuticals: Understanding how elements interact at the atomic level can aid in drug
development and the creation of effective medications.



Conclusion

The worksheet periodic trends answer key serves as an essential tool for students and educators,
reinforcing the importance of periodic trends in understanding chemical properties and reactions.
By mastering these concepts, students will enhance their comprehension of chemistry and develop
critical thinking skills that are applicable in various scientific fields. Recognizing and applying
periodic trends not only aids in academic success but also prepares students for future careers in
science, technology, engineering, and mathematics (STEM). Understanding these trends is a
stepping stone to deeper knowledge in chemistry and its myriad of applications in the real world.

Frequently Asked Questions

What are periodic trends?

Periodic trends refer to the predictable patterns in the properties of elements across periods and
groups in the periodic table, such as atomic radius, electronegativity, and ionization energy.

How is atomic radius affected by periodic trends?

Atomic radius generally decreases across a period from left to right due to increasing nuclear
charge, and increases down a group as additional electron shells are added.

What is electronegativity and how does it vary in periodic
trends?

Electronegativity is the tendency of an atom to attract electrons. It increases across a period and
decreases down a group, with fluorine being the most electronegative element.

What is the significance of the ionization energy trend?

Ionization energy is the energy required to remove an electron from an atom. It generally increases
across a period and decreases down a group, indicating that atoms become more stable and harder
to ionize as you move right and less stable moving down.

What is a common worksheet format for periodic trends?

A common worksheet format for periodic trends includes tables and charts for students to fill in
trends, such as atomic radius, ionization energy, and electronegativity, with examples of elements.

How can students use an answer key for periodic trends
worksheets?

Students can use an answer key to check their understanding and accuracy in identifying periodic
trends, ensuring they grasp the concepts effectively.



What role does the periodic table play in understanding
trends?

The periodic table organizes elements by increasing atomic number and groups them by similar
properties, making it easier to observe and analyze periodic trends.

Why do metals have lower ionization energies compared to
nonmetals?

Metals have lower ionization energies because they have fewer valence electrons and are more
willing to lose electrons to achieve a stable electron configuration, while nonmetals have higher
ionization energies due to their greater tendency to gain electrons.

Can you explain the trend of metallic character in the periodic
table?

Metallic character increases down a group and decreases across a period from left to right, as
elements become less likely to lose electrons and form positive ions.
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