Electron Configuration Review Worksheet
Answer Key

Electron Configuration Practice Worksheet KEY
in the space below, write he unabbrewisied efeclon configurabions of the falfowing elements:

1) soefiurm 18? 257 2p"° 38’

2) iron 18’ 287 2p"* 387 3p* 487 3d*

3) bromine 18’ 2s 2p* 38" 3p" ds’ 3d" 4p°

4) barium 18" 28" 2p" 35" Jp" 48 3d"™ 4p" 55" 4d™ Sp* G5

5) neplunium  18° 25°2p*3s’3ptas” 3d™ 4p® 587 4d™ Sp*6s® 4 5d™ 6p* Ts® 5P

In the space below, wite he abbrgwaled eleclron configurations of the following elements.

B) cobalt [Ar] 4s¥3d’

7)1 sitver [Kr] Ss4d®

B} felurum [Kr] Ss%d™5p'
9) radium [Rn] 7s*

10}  lawrencium [Rn] 7s°506d’

Dretermine what elements are dencted by the following electron configurations:;
11) 157257 2p"35°3p" Sulfur

12} 187287 2p" s 3p e 3d ™ 4p 5" Rubidium

13)  [Kr] 55'4d™5p" Antimony

14)  [He] 652450 Oamivm

15  [Rn] 7s°5f" Einsteinium

Dxtarming which of the following electron configurations are nod valid
168) 187272t ns Tptde?dd ep® should be 3d™

17y 1s°2572p"3s™3g® 1z’ is impossible& “p” instead of d"

18) |Ra] Ts'5f Ra s not a noble gas

19)  [Kr] 5s74d"5p* Valid

200 [Xe] Element can't be its own electron configuration

ELECTRON CONFIGURATION REVIEW WORKSHEET ANSWER KEY IS AN ESSENTIAL TOOL FOR STUDENTS AND EDUCATORS ALIKE IN
THE STUDY OF ATOMIC STRUCTURE AND THE BEHAVIOR OF ELEMENTS IN THE PERIODIC TABLE. UNDERSTANDING ELECTRON
CONFIGURATIONS IS CRUCIAL FOR GRASPING CONCEPTS RELATED TO CHEMICAL BONDING, REACTIVITY, AND THE PERIODIC TRENDS
THAT DEFINE THE ELEMENTS. THIS ARTICLE WILL PROVIDE AN OVERVIEW OF ELECTRON CONFIGURATIONS, HOW TO READ AND
WRITE THEM, COMMON MISTAKES, AND HOW TO EFFECTIVELY USE A REVIEW WORKSHEET ANSWER KEY.

UNDERSTANDING ELECTRON CONFIGURATION

ELECTRON CONFIGURATION REFERS TO THE ARRANGEMENT OF ELECTRONS IN THE ORBITALS OF AN ATOM. ELECTRONS occupY
VARIOUS ENERGY LEVELS AND SUBLEVELS BASED ON QUANTUM MECHANICS PRINCIPLES. THIS ARRANGEMENT IS SIGNIFICANT
BECAUSE IT DETERMINES THE CHEMICAL PROPERTIES OF AN ELEMENT.



THE AUFBAU PRINCIPLE

THE AUFBAU PRINCIPLE STATES THAT ELECTRONS WILL FILL THE LOWEST ENERGY ORBITALS FIRST BEFORE MOVING TO HIGHER
ENERGY LEVELS. THE ORDER OF FILLING CAN BE REMEMBERED USING THE DIAGONAL RULE, WHICH ILLUSTRATES THE SEQUENCE IN
\WHICH ORBITALS ARE FILLED.

SUBLEVELS AND ORBITALS

ELECTRONS ARE ORGANIZED INTO SUBLEVELS, WHICH ARE FURTHER DIVIDED INTO ORBITALS. THE SUBLEVELS ARE DESIGNATED AS
S,P,D, AND F:

- 5 sUBLEVEL: CONTAINS 1 ORBITAL AND CAN HOLD A MAXIMUM OF 2 ELECTRONS.

- p SUBLEVEL: CONTAINS 3 ORBITALS AND CAN HOLD A MAXIMUM OF & ELECTRONS.
- D SUBLEVEL: CONTAINS 5 ORBITALS AND CAN HOLD A MAXIMUM OF 10 ELECTRONS.
- F SUBLEVEL: CONTAINS 7 ORBITALS AND CAN HOLD A MAXIMUM OF 14 ELECTRONS.
ENERGY LEVELS

THE ENERGY LEVELS ARE DESIGNATED BY PRINCIPAL QUANTUM NUMBERS (N):
-n=1(1s)

-Nn=2(2s, 2p)

-~ =3(3s, 3p, 3D)

-n=4 (4s, 4p, 4p, 4F)

THE MAXIMUM NUMBER OF ELECTRONS IN A PRINCIPAL ENERGY LEVEL CAN BE CALCULATED USING THE FORMULA 2N2.

WRITING ELECTRON CONFIGURATIONS

To WRITE AN ELECTRON CONFIGURATION, YOU MUST FOLLOW A SYSTEMATIC APPROACH:

1. IDENTIFY THE ELEMENT: DETERMINE THE ATOMIC NUMBER OF THE ELEMENT, WHICH INDICATES THE TOTAL NUMBER OF ELECTRONS.
2. FoLLow THE AUFBAU PRINCIPLE: FILL THE ORBITALS STARTING FROM THE LOWEST ENERGY LEVEL TO THE HIGHEST.

3. Use THE PAULI ExcLUSION PRINCIPLE: NO TWO ELECTRONS IN AN ATOM CAN HAVE THE SAME SET OF FOUR QUANTUM
NUMBERS. THIS MEANS THAT EACH ORBITAL CAN HOLD A MAXIMUM OF TWO ELECTRONS WITH OPPOSITE SPINS.

4. UTiLize HUND’S RULE: W/HEN ELECTRONS OCCUPY ORBITALS OF EQUAL ENERGY, ONE ELECTRON ENTERS EACH ORBITAL UNTIL
ALL ORBITALS ARE HALF-FILLED BEFORE PAIRING UP.

ExAMPLE: WRITING ELECTRON CONFIGURATIONS

CONSIDER THE ELEMENT OXYGEN, WHICH HAS AN ATOMIC NUMBER OF 8. THE ELECTRON CONFIGURATION WILL BE WRITTEN AS
FOLLOWS:

1. START WITH THE 1S SUBLEVEL: 2 ELECTRONS
2. MOVE TO THE 2S SUBLEVEL: 2 ELECTRONS
3. FILL THE 2P SUBLEVEL: 4 ELECTRONS

THUS, THE ELECTRON CONFIGURATION FOR OXYGEN IS:

- 152 252 2p*

CoMMON MISTAKES IN ELECTRON CONFIGURATION

UNDERST ANDING ELECTRON CONFIGURATIONS CAN BE CHALLENGING, AND STUDENTS OFTEN MAKE COMMON MISTAKES. Here ARE



SOME PITFALLS TO BE AW ARE OF:

- INCORRECT SUBLEVEL FILLING: STUDENTS MAY FORGET TO FOLLOW THE CORRECT ORDER OF FILLING ORBITALS. |T IS ESSENTIAL
TO ADHERE TO THE AUFBAU PRINCIPLE AND THE DIAGONAL RULE.

- MISCOUNTING ELECTRONS: ALWAYS DOUBLE-CHECK THE TOTAL NUMBER OF ELECTRONS. THE SUM OF ELECTRONS IN ALL
ORBITALS SHOULD EQUAL THE ATOMIC NUMBER.

- IGNORING HUND’s RULE: FAILING TO APPLY HUND’S RULE CAN LEAD TO INCORRECT CONFIGURATIONS, ESPECIALLY IN P, D, AND F
SUBLEVELS.

UsING THE ELECTRON CONFIGURATION REVIEW W ORKSHEET ANSWER KEY

AN ELECTRON CONFIGURATION REVIEW WORKSHEET IS AN EXCELLENT RESOURCE FOR PRACTICE AND REINFORCEMENT OF
CONCEPTS. TO EFFECTIVELY UTILIZE A REVIEW WORKSHEET ANSWER KEY, CONSIDER THE FOLLOWING STEPS!

STeEP-BY-STEP REVIEW PROCESS

1. COMPLETE THE \W ORKSHEET: START BY ATTEMPTING TO FILL OUT THE WORKSHEET INDEPENDENTLY. THIS WILL HELP IDENTIFY
AREAS OF STRENGTH AND WEAKNESS.

2. CoMPARE WITH THE ANSWER KEY: ONCE YOU HAVE COMPLETED THE WORKSHEET, COMPARE YOUR ANSWERS TO THE ANSWER
KEY PROVIDED.

3. IDENTIFY MISTAKES: FOR ANY DISCREPANCIES, ANALYZE YOUR MISTAKES TO UNDERSTAND WHERE YOU WENT WRONG. THIS
CAN INVOLVE REVIEWING THE AUFBAU PRINCIPLE, PAULI EXCLUSION PRINCIPLE, OR HUND'S RULE.

4. Seek CLARIFICATION: [F YOU ARE UNSURE ABOUT CERTAIN CONCEPTS, DO NOT HESITATE TO ASK YOUR TEACHER OR USE
ADDITIONAL RESOURCES FOR CLARIFICATION.

5. PRACTICE MoRE: REPETITION IS KEY. UTILIZE ADDITIONAL WORKSHEETS OR PRACTICE PROBLEMS TO REINFORCE YOUR
UNDERST ANDING.

COMPONENTS OF A QUALITY REVIEW W/ ORKSHEET
A WELL-STRUCTURED ELECTRON CONFIGURATION REVIEW WORKSHEET MAY INCLUDE:

- ELEMENT IDENTIFICATION: QUESTIONS THAT REQUIRE STUDENTS TO WRITE THE ELECTRON CONFIGURATION FOR GIVEN
ELEMENTS.

- OrBITAL DIAGRAMS: VISUAL REPRESENTATIONS OF ELECTRON CONFIGURATIONS TO HELP STUDENTS UNDERSTAND ORBITAL
FILLING.

- MULTIPLE-CHOICE QUESTIONS: QUESTIONS THAT TEST KNOWLEDGE ON THE PRINCIPLES GOVERNING ELECTRON
CONFIGURATIONS.

- TRUE/FALSE STATEMENTS: TO ASSESS UNDERSTANDING OF COMMON MISCONCEPTIONS.

CoNCLUSION

IN CONCLUSION, MASTERING ELECTRON CONFIGURATIONS IS VITAL FOR STUDENTS STUDYING CHEMISTRY. UTILIZING AN ELECTRON
CONFIGURATION REVIEW WORKSHEET ANSWER KEY EFFECTIVELY CAN ENHANCE UNDERSTANDING AND RETENTION OF THE MATERIAL.
BY PRACTICING WRITING CONFIGURATIONS, RECOGNIZING COMMON MISTAKES, AND ENGAGING WITH ANSWER KEYS, STUDENTS CAN
BUILD A SOLID FOUNDATION IN THEIR CHEMISTRY COURSEWORK. UNDERSTANDING THE ARRANGEMENT OF ELECTRONS NOT ONLY
AIDS IN ACADEMIC SUCCESS BUT ALSO FOSTERS A DEEPER APPRECIATION OF THE ELEMENTS AND THEIR INTERACTIONS IN THE
NATURAL WORLD. WHETHER YOU ARE A STUDENT OR AN EDUCATOR, INCORPORATING THESE PRACTICES WILL UNDOUBTEDLY
ENHANCE THE LEARNING EXPERIENCE SURROUNDING ELECTRON CONFIGURATIONS.

FREQUENTLY ASkeD QUESTIONS



\WHAT IS AN ELECTRON CONFIGURATION REVIEW WORKSHEET USED FOR?

AN ELECTRON CONFIGURATION REVIEW WORKSHEET IS USED TO HELP STUDENTS PRACTICE AND REINFORCE THEIR UNDERSTANDING
OF HOW TO WRITE AND INTERPRET THE ELECTRON CONFIGURATIONS OF VARIOUS ELEMENTS.

How Do YOU DETERMINE THE ELECTRON CONFIGURATION OF AN ELEMENT?

TO DETERMINE THE ELECTRON CONFIGURATION OF AN ELEMENT, YOU NEED TO KNOW ITS ATOMIC NUMBER, WHICH TELLS YOU
HOW MANY ELECTRONS IT HAS. YOU THEN FILL THE ELECTRON ORBITALS ACCORDING TO THE AUFBAU PRINCIPLE, HunD's RULE,
AND THE PAULI EXCLUSION PRINCIPLE.

W/HAT IS THE SIGNIFICANCE OF THE AUFBAU PRINCIPLE IN ELECTRON CONFIGURATIONS?

THE AUFBAU PRINCIPLE STATES THAT ELECTRONS OCCUPY THE LOWEST ENERGY ORBITALS FIRST BEFORE MOVING TO HIGHER
ENERGY LEVELS, WHICH IS CRUCIAL FOR CORRECTLY WRITING ELECTRON CONFIGURATIONS.

\WHAT DOES THE NOTATION ‘152 252 2p%’ REPRESENT?

152 252 2p%' REPRESENTS THE ELECTRON CONFIGURATION OF NEON, INDICATING THAT IT HAS 2 ELECTRONS IN THE 1S ORBITAL,
2 ELECTRONS IN THE 25 ORBITAL, AND & ELECTRONS IN THE 2P ORBITAL.

\WHAT ARE THE COMMON MISTAKES STUDENTS MAKE WHEN WRITING ELECTRON
CONFIGURATIONS?

COMMON MISTAKES INCLUDE SKIPPING ORBITALS, NOT FOLLOWING THE CORRECT ORDER OF FILLING (PER THE AUFBAU PRINCIPLE),
AND MISCOUNTING THE NUMBER OF ELECTRONS IN EACH SUBLEVEL.

\WHY IS UNDERSTANDING ELECTRON CONFIGURATION IMPORTANT IN CHEMISTRY?

UNDERSTANDING ELECTRON CONFIGURATION IS IMPORTANT BECAUSE IT HELPS EXPLAIN AN ELEMENT'S CHEMICAL PROPERTIES,
REACTIVITY, AND PLACEMENT IN THE PERIODIC TABLE.

\NWHAT IS THE ELECTRON CONFIGURATION FOR TRANSITION METALS?

FOR TRANSITION METALS, THE ELECTRON CONFIGURATION OFTEN INCLUDES THE FILLING OF D ORBITALS, WHICH CAN LEAD TO
VARIATIONS IN THE EXPECTED CONFIGURATIONS DUE TO ELECTRON-ELECTRON INTERACTIONS.

How DOES THE CONCEPT OF NOBLE GAS CONFIGURATION SIMPLIFY ELECTRON
CONFIGURATIONS?

THE NOBLE GAS CONFIGURATION SIMPLIFIES ELECTRON CONFIGURATIONS BY ALLOWING YOU TO USE THE NEAREST NOBLE GAS AS
A REFERENCE POINT, MAKING IT EASIER TO WRITE CONFIGURATIONS FOR ELEMENTS WITH MANY ELECTRONS.

\WHAT IS THE MEANING OF ‘VALENCE ELECTRONS' IN THE CONTEXT OF ELECTRON
CONFIGURATIONS?

V ALENCE ELECTRONS ARE THE ELECTRONS IN THE OUTERMOST SHELL OF AN ATOM, WHICH ARE CRUCIAL FOR UNDERSTANDING AN
ELEMENT'S BONDING BEHAVIOR AND CHEMICAL REACTIVITY.

How CAN STUDENTS VERIFY THEIR ELECTRON CONFIGURATION ANSWERS?

STUDENTS CAN VERIFY THEIR ELECTRON CONFIGURATION ANSWERS BY CROSS-REFERENCING W/ITH PERIODIC TABLES, USING ONLINE
DATABASES, OR CONSULTING ANSWER KEYS PROVIDED WITH THEIR W ORKSHEETS.
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