VSEPR THEORY QUIZ

THe VSEPR THEORY QUIZ IS AN EXCELLENT TOOL FOR SOLIDIFYING YOUR UNDERSTANDING OF MOLECULAR GEOMETRY AND
PREDICTING THE SHAPES OF MOLECULES. THIS COMPREHENSIVE GUIDE WILL WALK YOU THROUGH THE CORE PRINCIPLES OF

V/ ALENCE SHELL ELECTRON PAIR REPULSION THEORY, PREPARING YOU TO TACKLE ANY VSEPR THEORY QUIZ WITH CONFIDENCE.
\WE'LL DELVE INTO ELECTRON DOMAINS, STERIC NUMBER, AND HOW ELECTRON-PAIR REPULSION DICTATES MOLECULAR
ARRANGEMENT. UNDERSTANDING VSEPR THEORY IS CRUCIAL FOR COMPREHENDING CHEMICAL BONDING, REACTIVITY, AND
INTERMOLECULAR FORCES. PREPARE TO MASTER PREDICTING BOND ANGLES, IDENTIFYING MOLECULAR SHAPES, AND APPLYING
VSEPR PRINCIPLES TO A WIDE ARRAY OF CHEMICAL COMPOUNDS. LET’S EMBARK ON THIS JOURNEY TO CONQUER V SEPR
THEORY QUIZZES!
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UNDERSTANDING THE FUNDAMENTALS OF VSEPR THEORY

V ALENCE SHELL ELECTRON PAIR REPULSION THEORY, OR VSEPR THEORY AS IT'S MORE COMMONLY KNOWN, IS A CORNERSTONE
IN INTRODUCTORY CHEMISTRY, PROVIDING A CLEAR FRAMEWORK FOR UNDERSTANDING WHY MOLECULES ADOPT SPECIFIC THREE-
DIMENSIONAL SHAPES. THE FUNDAMENTAL PREMISE IS ELEGANTLY SIMPLE: ELECTRON PAIRS IN THE VALENCE SHELL OF A CENTRAL
ATOM REPEL EACH OTHER. THIS REPULSION CAUSES THE ELECTRON PAIRS TO ARRANGE THEMSELVES AS FAR APART AS POSSIBLE
IN SPACE, THEREBY MINIMIZING THE OVERALL ENERGY OF THE MOLECULE. THIS ARRANGEMENT DIRECTLY DICTATES THE MOLECULE'S
GEOMETRY. THINK OF IT LIKE TRYING TO ARRANGE BALLOONS FILLED WITH AIR = THEY NATURALLY PUSH AWAY FROM EACH
OTHER TO OCCUPY THE MAXIMUM AV AILABLE SPACE.

THe BEAUTY OF VSEPR THEORY LIES IN ITS PREDICTIVE POWER. BY SIMPLY KNOWING THE LEWIS STRUCTURE OF A MOLECULE,
WE CAN DEDUCE ITS MOLECULAR GEOMETRY AND, CONSEQUENTLY, ITS PHYSICAL AND CHEMICAL PROPERTIES. THIS ISN'T JUST
ABOUT MEMORIZING SHAPES; IT'S ABOUT UNDERSTANDING THE UNDERLYING FORCES THAT GOVERN MOLECULAR STRUCTURE. THE
THEORY FOCUSES ON ELECTRON DOMAINS, WHICH ENCOMPASS BOTH BONDING PAIRS (ELECTRONS SHARED BETWEEN ATOMS) AND
LONE PAIRS (UNSHARED VALENCE ELECTRONS) AROUND THE CENTRAL ATOM. EACH OF THESE DOMAINS EXERTS REPULSIVE
FORCES, INFLUENCING THE POSITIONING OF SURROUNDING ATOMS.

ELecTRON DoMAINS: THE BUILDING BLocks oF MoOLECULAR GEOMETRY

IN THE REALM OF VSEPR THEORY, AN ELECTRON DOMAIN IS THE FUNDAMENTAL UNIT WE CONSIDER WHEN PREDICTING MOLECULAR
SHAPES. AN ELECTRON DOMAIN CAN BE A SINGLE BOND, A DOUBLE BOND, A TRIPLE BOND, OR A LONE PAIR OF ELECTRONS.
IMPORTANTLY, FOR VSEPR PURPOSES, MULTIPLE BONDS (DOUBLE AND TRIPLE BONDS) ARE TREATED AS A SINGLE ELECTRON
DOMAIN. THIS SIMPLIFICATION IS KEY BECAUSE, WHILE THEY INVOLVE MORE ELECTRONS, THEY OCCUPY A SIMILAR SPATIAL
REGION AROUND THE CENTRAL ATOM AND EXERT COMPARABLE REPULSIVE FORCES TO SINGLE BONDS.

THE NUMBER OF ELECTRON DOMAINS AROUND THE CENTRAL ATOM IS THE PRIMARY FACTOR DETERMINING THE ELECTRON DOMAIN
GEOMETRY. FOR EXAMPLE, IF A CENTRAL ATOM HAS TWO ELECTRON DOMAINS, THEY WILL ORIENT THEMSELVES 180 DEGREES
APART, LEADING TO A LINEAR ELECTRON DOMAIN GEOMETRY. IF IT HAS THREE ELECTRON DOMAINS, THEY WILL SPREAD OUT INTO
A TRIGONAL PLANAR ARRANGEMENT AT 120 DEGREES. FOUR ELECTRON DOMAINS WILL ADOPT A TETRAHEDRAL ARRANGEMENT,
THE MOST STABLE CONFIGURATION FOR MAXIMIZING SEPARATION.



TyPeS oF ELECTRON DOMAINS

* LONE PAIRS: THESE ARE PAIRS OF VALENCE ELECTRONS NOT INVOLVED IN BONDING. LONE PAIRS ARE CRUCIAL BECAUSE
THEY OCCUPY SPACE AND EXERT SIGNIFICANT REPULSIVE FORCES.

* BONDING PAIRS: THESE ARE PAIRS OF ELECTRONS SHARED BETWEEN THE CENTRAL ATOM AND SURROUNDING ATOMS. EACH
SINGLE, DOUBLE, OR TRIPLE BOND COUNTS AS ONE BONDING DOMAIN.

UNDERSTANDING THE DISTINCTION BETWEEN THESE TYPES OF ELECTRON DOMAINS IS VITAL. WHILE BOTH CONTRIBUTE TO
ELECTRON REPULSION, LONE PAIRS ARE GENERALLY CONSIDERED TO EXERT A STRONGER REPULSIVE FORCE THAN BONDING PAIRS.
THIS DIFFERENCE IN REPULSION STRENGTH IS WHAT LEADS TO DEVIATIONS FROM IDEAL BOND ANGLES AND INFLUENCES THE FINAL
MOLECULAR GEOMETRY.

STerRIC NUMBER: YOUR KEY TO PREDICTING MOLECULAR SHAPE

THE STERIC NUMBER IS A SIMPLE YET POWERFUL CONCEPT DERIVED FROM V SEPR THEORY. IT'S CALCULATED BY SUMMING THE
NUMBER OF LONE PAIRS AND THE NUMBER OF ATOMS BONDED TO THE CENTRAL ATOM. FOR INSTANCE, IF A CENTRAL ATOM HAS
TWO LONE PAIRS AND IS BONDED TO THREE OTHER ATOMS, ITS STERIC NUMBER IS 2 + 3 = 5. THIS STERIC NUMBER DIRECTLY
CORRESPONDS TO THE NUMBER OF ELECTRON DOMAINS AROUND THE CENTRAL ATOM AND IS THE FIRST STEP IN DETERMINING THE
ELECTRON DOMAIN GEOMETRY.

THE STERIC NUMBER PROVIDES AN IMMEDIATE INSIGHT INTO HOW THE ELECTRON DOMAINS WILL ARRANGE THEMSELVES. A STERIC
NUMBER OF 2 PREDICTS A LINEAR ARRANGEMENT , A STERIC NUMBER OF 3 SUGGESTS TRIGONAL PLANAR, 4 INDICATES
TETRAHEDRAL, 5 POINTS TO TRIGONAL BIPYRAMIDAL, AND 6 SIGNIFIES OCTAHEDRAL ELECTRON DOMAIN GEOMETRY. EACH OF
THESE ELECTRON DOMAIN GEOMETRIES REPRESENTS THE MOST STABLE SPATIAL ARRANGEMENT FOR THE GIVEN NUMBER OF
ELECTRON DOMAINS, MINIMIZING ELECTRON-ELECTRON REPULSION.

CALCULATING THE STERIC NUMBER

To CALCULATE THE STERIC NUMBER, YOU FIRST NEED A CORRECTLY DRAWN LEWIS STRUCTURE. ONCE YOU HAVE THE LEWIS
STRUCTURE, IDENTIFY THE CENTRAL ATOM. THEN/ COUNT THE NUMBER OF ATOMS DIRECTLY BONDED TO THE CENTRAL ATOM.
NEXT, COUNT THE NUMBER OF LONE PAIRS ON THE CENTRAL ATOM. FINALLY, ADD THESE TWO NUMBERS TOGETHER. THIS SUM IS
YOUR STERIC NUMBER.

For EXAMPLE, CONSIDER THE WATER MOLECULE (HQO) OXYGEN IS THE CENTRAL ATOM. |T IS BONDED TO TWO HYDROGEN
ATOMS AND HAS TWO LONE PAIRS. THEREFORE, ITS STERIC NUMBER IS 2 (BONDED ATOMS) + 2 (LONE PAIRS) = 4. THIS STERIC
NUMBER OF 4 IMMEDIATELY TELLS US THAT THE ELECTRON DOMAINS WILL ARRANGE THEMSELVES IN A TETRAHEDRAL ELECTRON
DOMAIN GEOMETRY, EVEN THOUGH THE MOLECULAR GEOMETRY WILL BE DIFFERENT DUE TO THE PRESENCE OF LONE PAIRS.

DETERMINING MOLECULAR GEOMETRY: A STEP-BY-STEP APPROACH

PREDICTING THE MOLECULAR GEOMETRY REQUIRES A SYSTEMATIC APPROACH THAT BUILDS UPON UNDERSTANDING ELECTRON
DOMAINS AND STERIC NUMBERS. THE PROCESS BEGINS WITH DRAWING THE LEWIS STRUCTURE OF THE MOLECULE OR POLYATOMIC
ION. THIS IS THE FOUNDATIONAL STEP, AS IT REVEALS THE BONDING AND LONE PAIR ARRANGEMENTS AROUND THE CENTRAL
ATOM.



ONCE THE LEWIS STRUCTURE IS ESTABLISHED, IDENTIFY THE CENTRAL ATOM AND DETERMINE THE NUMBER OF ELECTRON DOMAINS
SURROUNDING IT. THIS INCLUDES ALL BONDING PAIRS (REGARDLESS OF WHETHER THEY ARE SINGLE, DOUBLE, OR TRIPLE BONDS)
AND ALL LONE PAIRS. SUMMING THESE UP GIVES YOU THE STERIC NUMBER, WHICH DICTATES THE ELECTRON DOMAIN GEOMETRY.
For EXAMPLE, A STERIC NUMBER OF 4 IMPLIES A TETRAHEDRAL ELECTRON DOMAIN GEOMETRY.

THE CRUCIAL DISTINCTION LIES BETWEEN ELECTRON DOMAIN GEOMETRY AND MOLECULAR GEOMETRY. THE ELECTRON DOMAIN
GEOMETRY DESCRIBES THE ARRANGEMENT OF ALL ELECTRON DOMAINS (BONDING AND LONE PAIRS). MOLECULAR GEOMETRY, ON
THE OTHER HAND, DESCRIBES ONLY THE ARRANGEMENT OF THE ATOMS. LONE PAIRS OCCUPY SPACE AND INFLUENCE THE
POSITIONS OF THE ATOMS, BUT THEY ARE NOT CONSIDERED PART OF THE MOLECULAR GEOMETRY ITSELF. THEREFORE, AFTER
DETERMINING THE ELECTRON DOMAIN GEOMETRY, YOU THEN CONSIDER THE PLACEMENT OF ATOMS ONLY TO DEFINE THE
MOLECULAR SHAPE.

THe RoLE oF LoNEe PAIRS IN MOLECULAR GEOMETRY

LONE PAIRS PLAY A PIVOTAL ROLE IN SHAPING MOLECULES. W/HILE THEY ARE NOT ATOMS, THEY OCCUPY SPACE AND EXERT
REPULSIVE FORCES ON BONDING PAIRS. THESE REPULSIVE FORCES CAN CAUSE THE BONDING PAIRS TO BEND INWARDS, RESULTING
IN BOND ANGLES THAT ARE SMALLER THAN THOSE FOUND IN MOLECULES WITH THE SAME STERIC NUMBER BUT NO LONE PAIRS.
THIS IS WHY WATER, WITH ITS TETRAHEDRAL ELECTRON DOMAIN GEOMETRY, HAS A BENT MOLECULAR GEOMETRY AND A BOND
ANGLE OF APPROXIMATELY 104.5 DEGREES, RATHER THAN THE IDEAL TETRAHEDRAL ANGLE OF 109.5 DEGREES.

THE RELATIVE STRENGTHS OF REPULSION ARE TYPICALLY RANKED AS FOLLOWS: LONE PAIR-LONE PAIR REPULSION > LONE PAIR-
BONDING PAIR REPULSION > BONDING PAIR-BONDING PAIR REPULSION. THIS HIERARCHY EXPLAINS WHY LONE PAIRS HAVE A MORE
SIGNIFICANT IMPACT ON MOLECULAR SHAPE THAN BONDING PAIRS. W/HEN YOU ENCOUNTER A VSEPR THEORY QuUIZ QUESTION,
ALWAYS PAY CLOSE ATTENTION TO THE NUMBER OF LONE PAIRS ON THE CENTRAL ATOM, AS THEY ARE OFTEN THE KEY TO
ACCURATELY PREDICTING THE MOLECULAR GEOMETRY.

ComMoN VSEPR SHAPES AND EXAMPLES

VSEPR THEORY ALLOWS US TO CATEGORIZE MOLECULES INTO DISTINCT SHAPES BASED ON THE ARRANGEMENT OF THEIR
ELECTRON DOMAINS AND ATOMS. UNDERSTANDING THESE COMMON SHAPES AND BEING ABLE TO IDENTIFY THEM IS ESSENTIAL FOR
ANY VSEPR THEORY QUIZ. EACH SHAPE IS DETERMINED BY THE STERIC NUMBER AND THE PRESENCE OR ABSENCE OF LONE PAIRS ON
THE CENTRAL ATOM.

FOR A STERIC NUMBER OF 2, THE ELECTRON DOMAINS ARRANGE LINEARLY, RESULTING IN A LINEAR MOLECULAR GEOMETRY IF THERE
ARE NO LONE PAIRS. A CLASSIC EXAMPLE IS CARBON DIOXIDE (CO,). W/ITH A STERIC NUMBER OF 3, THE ELECTRON DOMAINS
ADOPT A TRIGONAL PLANAR ARRANGEMENT. IF THERE ARE NO LONE PAIRS, THE MOLECULAR GEOMETRY IS ALSO TRIGONAL
PLANAR, AS SEEN IN BORON TRIFLUORIDE (BF3).

ExPLORING DIFFERENT MOLECULAR GEOMETRIES

LINEAR: STERIC NUMBER 2, O LONE PAIRS. ExaMPLE: BECL, (BoND ANGLE 180°).

TRIGONAL PLANAR: STErIC NUMBER 3, O LONE PAIRS. EXAMPLE: BF ; (BoND ANGLE 120°).

BenT (OR ANGULAR): STERIC NUMBER 3, 1 LONE PAIR. EXAMPLE: SO, (BOND ANGLE < 120°).

o TETRAHEDRAL: STERIC NUMBER 4, O LONE PAIRS. ExAMPLE: CH, (BonD ANGLE 109.5°).

TRIGONAL PYRAMIDAL: STERIC NUMBER 4, 1 LONE PAIR. EXAMPLE: NH; (BonD ANGLE < 109.5°).



 BENT: STERIC NUMBER 4, 2 LONE PAIRS. EXAMPLE: H,O (BonD ANGLE < 109.5°).

¢ TRIGONAL BIPYRAMIDAL: STERIC NUMBER 5, O LONE PAIRS. EXAMPLE: PCLg (AXIAL ANGLES 90°, EQUATORIAL ANGLES
120°).

o SEE-SAW: STERIC NUMBER 5, T LONE PAIR. ExaMPLE: SF,.

o T-SHAPED: STERIC NUMBER 5, 2 LONE PAIRS. EXAMPLE: CLF.

e LINEAR: STERIC NUMBER 5, 3 LONE PAIRS. EXAMPLE: XEF,,.

o OCTAHEDRAL: STERIC NUMBER 6, O LONE PAIRS. EXAMPLE: SF, (BOND ANGLES 90°).
® SQUARE PYRAMIDAL: STERIC NUMBER &, 1 LONE PAIR. EXAMPLE: BRF ;.

® SQUARE PLANAR: STERIC NUMBER &, 2 LONE PAIRS. EXAMPLE: XEF,.

REMEMBER THAT THE BOND ANGLES FOR GEOMETRIES WITH LONE PAIRS ARE OFTEN APPROXIMATE AND ARE DESCRIBED AS BEING
LESS THAN THE IDEAL ANGLES. THIS IS A CRITICAL DETAIL THAT OFTEN APPEARS IN VSEPR THEORY QUIZ QUESTIONS.

TACKLING VSEPR THeEORY QuIZ QUESTIONS EFFECTIVELY

To EXCEL IN A VSEPR THEORY QUIZ, A SYSTEMATIC AND METHODICAL APPROACH IS YOUR BEST FRIEND. THE FIRST AND MOST
CRUCIAL STEP IS TO ACCURATELY DRAW THE LEWIS STRUCTURE FOR THE MOLECULE OR ION IN QUESTION. W/ITHOUT A
CORRECT LEWIS STRUCTURE, ALL SUBSEQUENT STEPS WILL BE FLAWED. PAY CLOSE ATTENTION TO FORMAL CHARGES TO
ENSURE YOU HAVE THE MOST STABLE LEWIS REPRESENTATION.

ONCE YOU HAVE THE LEWIS STRUCTURE, IDENTIFY THE CENTRAL ATOM. THIS IS TYPICALLY THE LEAST ELECTRONEGATIVE ATOM
(EXCLUDING HYDROGEN) OR THE ATOM THAT CAN FORM THE MOST BONDS. AFTER IDENTIFYING THE CENTRAL ATOM, COUNT THE
TOTAL NUMBER OF ELECTRON DOMAINS AROUND IT. REMEMBER, EACH LONE PAIR AND EACH BOND (SINGLE, DOUBLE, OR TRIPLE)
COUNTS AS ONE ELECTRON DOMAIN.

STeP-BY-STEP STRATEGY FOR VSEPR Quiz Success

1. DRAW THE LEWIS STRUCTURE: ACCURATELY DEPICT ALL VALENCE ELECTRONS, BONDS, AND LONE PAIRS.
2. IDENTIFY THE CENTRAL ATOM: THIS IS USUALLY THE ATOM THAT IS BONDED TO THE MOST OTHER ATOMS.

3. CouNT ELecTRON DOMAINS: SUM THE NUMBER OF BONDED ATOMS AND THE NUMBER OF LONE PAIRS ON THE CENTRAL
ATOM.

4. DeTERMINE ELECTRON DOMAIN GEOMETRY: THIS IS DICTATED BY THE TOTAL NUMBER OF ELECTRON DOMAINS (E.G., 4
DOMAINS = TETRAHEDRAL).

5. DeTERMINE MOLECULAR GEOMETRY: FOCUS ONLY ON THE ARRANGEMENT OF ATOMS, TAKING INTO ACCOUNT THE
REPULSIVE EFFECT OF LONE PAIRS.

6. PrReDICT BoND ANGLES: CONSIDER IDEAL ANGLES AND DEVIATIONS CAUSED BY LONE PAIRS.



PRACTICE IS PARAMOUNT. W/ ORK THROUGH NUMEROUS EXAMPLES, STARTING WITH SIMPLER MOLECULES AND GRADUALLY
PROGRESSING TO MORE COMPLEX ONES. MANY VSEPR THEORY QUIZ QUESTIONS WILL TEST YOUR ABILITY TO APPLY THESE
PRINCIPLES TO DIFFERENT SCENARIOS, INCLUDING IONS AND MOLECULES WITH EXPANDED OCTETS. DON'T BE AFRAID TO DRAW
OUT THE STRUCTURES MULTIPLE TIMES IF NEEDED. FAMILIARITY WITH COMMON V SEPR SHAPES WILL ALSO SIGNIFICANTLY SPEED
UP YOUR PROBLEM-SOLVING PROCESS.

ADVANCED VSEPR ConNcepTs AND CHALLENGES

WHILE THE CORE VSEPR THEORY IS STRAIGHTFORWARD, SOME ADVANCED CONCEPTS AND CHALLENGING SCENARIOS CAN
APPEAR IN MORE RIGOROUS VSEPR THEORY QUIZ ASSESSMENTS. ONE SUCH AREA IS PREDICTING THE GEOMETRY OF MOLECULES
WITH EXPANDED OCTETS, WHERE THE CENTRAL ATOM CAN ACCOMMODATE MORE THAN EIGHT VALENCE ELECTRONS. ELEMENTS IN
THE THIRD PERIOD AND BEYOND (LIKE SULFUR, PHOSPHORUS, AND HALOGENS) CAN OFTEN EXHIBIT THIS BEHAVIOR, LEADING TO
GEOMETRIES LIKE TRIGONAL BIPYRAMIDAL AND OCTAHEDRAL ELECTRON DOMAIN ARRANGEMENTS.

ANOTHER COMPLEXITY ARISES WHEN DEALING WITH POLYATOMIC IONS. THE SAME PRINCIPLES OF VSEPR APPLY, BUT YOU
MUST CORRECTLY ACCOUNT FOR THE OVERALL CHARGE OF THE ION. FOR INSTANCE, WHEN DRAWING THE LEWIS STRUCTURE FOR
A POLYATOMIC ANION, YOU'LL NEED TO ADD THE EXTRA ELECTRONS TO THE TOTAL VALENCE ELECTRON COUNT. FOR CATIONS,
YOU'LL SUBTRACT ELECTRONS. THESE ADJUSTMENTS CAN ALTER THE NUMBER OF LONE PAIRS AND BONDING PAIRS, THEREBY
CHANGING THE PREDICTED MOLECULAR GEOMETRY.

NAVIGATING CoMPLEX VSEPR SceNARIOS

o ExPANDED OCTETS; UNDERSTAND THAT ELEMENTS IN PERIOD 3 AND BEYOND CAN HAVE MORE THAN 8 VALENCE
ELECTRONS AROUND THE CENTRAL ATOM, LEADING TO GEOMETRIES LIKE TRIGONAL BIPYRAMIDAL (5 ELECTRON DOMAINS)
AND OCTAHEDRAL (6 ELECTRON DOMAINS).

¢ PoLYATOMIC IoNs: CAREFULLY DRAW LEWIS STRUCTURES FOR IONS, ACCOUNTING FOR THE CHARGE BY ADDING OR
SUBTRACTING ELECTRONS. THIS CAN SIGNIFICANTLY INFLUENCE THE VSEPR PREDICTION.

® RESONANCE STRUCTURES: IF A MOLECULE EXHIBITS RESONANCE, THE VSEPR THEORY APPLIES TO EACH CONTRIBUTING
RESONANCE STRUCTURE. HOWEVER, THE OVERALL MOLECULAR GEOMETRY IS OFTEN A HYBRID, AND THE VSEPR
PREDICTION USUALLY ALIGNS WITH THE AVERAGE ELECTRON DISTRIBUTION.

o SUBTLE REPULSIONS: BE AWARE OF THE RELATIVE STRENGTHS OF REPULSIONS (LONE PAIR-LONE PAIR > LONE PAIR-
BONDING PAIR > BONDING PAIR-BONDING PAIR). THIS IS CRUCIAL FOR PREDICTING PRECISE BOND ANGLES AND THE SHAPES
OF MOLECULES WITH MULTIPLE LONE PAIRS, LIKE SF, or CLF,.

THESE MORE COMPLEX SITUATIONS OFTEN REQUIRE A DEEPER UNDERSTANDING OF ELECTRON BEHAVIOR AND A METICULOUS
APPLICATION OF THE VSEPR RULES. PRACTICING WITH A VARIETY OF EXAMPLES, INCLUDING THOSE WITH EXPANDED OCTETS
AND IONS, WILL BUILD YOUR CONFIDENCE AND PREPAREDNESS FOR ANY V SEPR THEORY QuiIz.

PRACTICE MAKES PERFECT: RESOURCES FOR YOUR VSEPR THeoRY Quiz
PREPARATION

THE MOST EFFECTIVE WAY TO MASTER VSEPR THEORY AND ACE YOUR VSEPR THEORY QUIZ IS THROUGH CONSISTENT
PRACTICE. THERE ARE NUMEROUS RESOURCES AVAILABLE TO HELP YOU HONE YOUR SKILLS. MANY INTRODUCTORY CHEMISTRY
TEXTBOOKS INCLUDE A WEALTH OF PRACTICE PROBLEMS AT THE END OF THEIR VSEPR CHAPTERS, COVERING A WIDE RANGE OF



MOLECULES AND IONS. W/ ORKING THROUGH THESE PROBLEMS STEP-BY-STEP, WITHOUT IMMEDIATELY LOOKING AT THE ANSWERS,
IS INVALUABLE.

ONLINE EDUCATIONAL PLATFORMS AND CHEMISTRY WEBSITES OFTEN PROVIDE INTERACTIVE VSEPR ToOLS AND QUIZZES. THESE
CAN OFFER IMMEDIATE FEEDBACK, ALLOWING YOU TO IDENTIFY AREAS WHERE YOU MIGHT BE STRUGGLING. SOME SITES EVEN
FEATURE MOLECULAR MODEL BUILDERS THAT CAN HELP YOU VISUALIZE THE 3D STRUCTURES, WHICH IS A GREAT WAY TO BUILD
INTUITION ABOUT MOLECULAR SHAPES. DON'T UNDERESTIMATE THE POWER OF DRAWING OUT STRUCTURES ON PAPER; IT
REINFORCES THE PROCESS OF ELECTRON COUNTING AND SPATIAL ARRANGEMENT.

EFFECTIVE STUDY STRATEGIES

® W ORK THROUGH TEXTBOOK EXAMPLES: START WITH THE SOLVED EXAMPLES AND THEN TACKLE THE END-OF-CHAPTER
PROBLEMS.

o UTILIZE ONLINE VSEPR QUIZZES: MANY WEBSITES OFFER SELF-GRADING QUIZZES THAT PROVIDE INSTANT FEEDBACK.

® BUILD MOLECULAR MODELS: USING PHYSICAL OR VIRTUAL MODEL KITS CAN HELP YOU VISUALIZE THE 3D SHAPES AND
UNDERSTAND BOND ANGLES.

e TEACH THE CONCEPT TO A FRIEND: EXPLAINING VSEPR THEORY TO SOMEONE ELSE IS A FANTASTIC WAY TO SOLIDIFY
YOUR OWN UNDERSTANDING.

o CREATE FLASHCARDS: MAKE FLASHCARDS FOR COMMON MOLECULAR GEOMETRIES, THEIR DEFINITIONS, AND EXAMPLES.

THE KEY TO SUCCESS WITH VSEPR THEORY IS REPETITION AND APPLICATION. THE MORE YOU PRACTICE PREDICTING SHAPES,
THE MORE INTUITIVE THE PROCESS WILL BECOME. BY DILIGENTLY WORKING THROUGH PROBLEMS AND UTILIZING AV AILABLE
RESOURCES, YOU'LL BE WELL-PREPARED FOR ANY VSEPR THEORY QUIZ YOU ENCOUNTER.

Q: How DO | CORRECTLY DRAW A LEWIS STRUCTURE FOR VSEPR THEORY?

A: To bRAW A LEWIS STRUCTURE FOR VSEPR THEORY, FIRST, COUNT THE TOTAL NUMBER OF VALENCE ELECTRONS FOR ALL
ATOMS IN THE MOLECULE OR ION. THEN, IDENTIFY THE CENTRAL ATOM (USUALLY THE LEAST ELECTRONEGATIVE). CONNECT ALL
SURROUNDING ATOMS TO THE CENTRAL ATOM WITH SINGLE BONDS. DISTRIBUTE THE REMAINING VALENCE ELECTRONS AS LONE
PAIRS AROUND THE OUTER ATOMS TO SATISFY THEIR OCTETS, AND THEN PLACE ANY REMAINING ELECTRONS ON THE CENTRAL
ATOM. IF THE CENTRAL ATOM DOES NOT HAVE AN OCTET, FORM DOUBLE OR TRIPLE BONDS USING LONE PAIRS FROM THE OUTER
ATOMS. FINALLY, CALCULATE FORMAL CHARGES TO ENSURE THE MOST STABLE LEWIS STRUCTURE HAS BEEN DRAWN.

Q: WHAT IS THE DIFFERENCE BETWEEN ELECTRON DOMAIN GEOMETRY AND MOLECULAR
GEOMETRY?

A: ELECTRON DOMAIN GEOMETRY DESCRIBES THE ARRANGEMENT OF ALL ELECTRON DOMAINS (BONDING PAIRS AND LONE PAIRS)
AROUND THE CENTRAL ATOM. MOLECULAR GEOMETRY, ON THE OTHER HAND, DESCRIBES ONLY THE ARRANGEMENT OF THE ATOMS
AROUND THE CENTRAL ATOM. LONE PAIRS INFLUENCE MOLECULAR GEOMETRY BY OCCUPYING SPACE AND EXERTING REPULSIVE
FORCES, BUT THEY ARE NOT CONSIDERED PART OF THE MOLECULAR GEOMETRY ITSELF.

Q: How DO LONE PAIRS AFFECT BOND ANGLES IN VSEPR THEORY?

A: LONE PAIRS EXERT A GREATER REPULSIVE FORCE THAN BONDING PAIRS. THIS STRONGER REPULSION PUSHES THE BONDING PAIRS
CLOSER TOGETHER, CAUSING THE BOND ANGLES TO BE SMALLER THAN THEY WOULD BE IN THE ABSENCE OF LONE PAIRS. For
EXAMPLE, IN WATER (Hzo), THE TWO LONE PAIRS ON OXYGEN COMPRESS THE H-O-H BOND ANGLE TO APPROXIMATELY



104.5°, WHICH IS LESS THAN THE IDEAL TETRAHEDRAL ANGLE oF 109.5°.

Q: WHAT ARE THE COMMON ELECTRON DOMAIN GEOMETRIES BASED ON THE NUMBER OF
ELECTRON DOMAINS?

A: THE COMMON ELECTRON DOMAIN GEOMETRIES ARE: 2 ELECTRON DOMAINS = LINEAR, 3 ELECTRON DOMAINS = TRIGONAL
PLANAR, 4 ELECTRON DOMAINS = TETRAHEDRAL, 5 ELECTRON DOMAINS = TRIGONAL BIPYRAMIDAL, AND 6 ELECTRON DOMAINS
= OCTAHEDRAL.

Q: CAN VSEPR THEORY BE APPLIED TO MOLECULES WITH DOUBLE AND TRIPLE BONDS?

A: YEs, VSEPR THEORY CAN BE APPLIED TO MOLECULES WITH DOUBLE AND TRIPLE BONDS. FOR VSEPR PURPOSES, A DOUBLE
BOND OR A TRIPLE BOND IS COUNTED AS A SINGLE ELECTRON DOMAIN, SIMILAR TO A SINGLE BOND. THIS IS BECAUSE MULTIPLE
BONDS OCCUPY A SIMILAR SPATIAL REGION AROUND THE CENTRAL ATOM AND EXERT COMPARABLE REPULSIVE FORCES.

QI \WHAT IS THE STERIC NUMBER , AND HOW IS IT CALCULATED?

A: THE STERIC NUMBER IS THE SUM OF THE NUMBER OF ATOMS BONDED TO THE CENTRAL ATOM AND THE NUMBER OF LONE PAIRS
ON THE CENTRAL ATOM. IT IS CALCULATED BY IDENTIFYING THE CENTRAL ATOM IN THE LEWIS STRUCTURE, COUNTING THE
ATOMS ATTACHED TO IT, COUNTING THE LONE PAIRS ON IT, AND ADDING THESE TWO NUMBERS TOGETHER. THE STERIC NUMBER
DICTATES THE ELECTRON DOMAIN GEOMETRY.

Q: How DO | HANDLE POLYATOMIC IONS WHEN APPLYING VSEPR THEORY?

A: \WHEN APPLYING VSEPR THEORY TO POLYATOMIC IONS, YOU MUST FIRST DRAW THE LEWIS STRUCTURE CORRECTLY,
ACCOUNTING FOR THE CHARGE. FOR AN ANION, ADD THE NUMBER OF NEGATIVE CHARGES TO THE TOTAL VALENCE ELECTRON
COUNT. FOR A CATION, SUBTRACT THE NUMBER OF POSITIVE CHARGES FROM THE TOTAL VALENCE ELECTRON COUNT. ONCE THE
CORRECT LEWIS STRUCTURE WITH THE APPROPRIATE ELECTRON COUNT IS DRAWN, THE VSEPR PRINCIPLES OF COUNTING
ELECTRON DOMAINS AND PREDICTING GEOMETRY REMAIN THE SAME.

QZ \WHAT ARE EXAMPLES OF MOLECULES THAT EXHIBIT EXPANDED OCTETS?

A: MOLECULES WITH CENTRAL ATOMS FROM THE THIRD PERIOD AND BEYOND OFTEN EXHIBIT EXPANDED OCTETS. COMMON
EXAMPLES INCLUDE PHOSPHORUS PENTACHLORIDE (PCLg), SULFUR HEXAFLUORIDE (SFy), AND XENON TETRAFLUORIDE (XEF ).
THESE MOLECULES HAVE CENTRAL ATOMS THAT CAN ACCOMMODATE MORE THAN EIGHT VALENCE ELECTRONS, LEADING TO
TRIGONAL BIPYRAMIDAL AND OCTAHEDRAL ELECTRON DOMAIN GEOMETRIES.
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