Vsepr Practice Problems With Answers

VSEPR Practice Problems with Answers Understanding the Valence Shell Electron Pair Repulsion (VSEPR) theory is
essential for predicting the shapes of molecules, which in turn influences their physical and chemical properties. To master
VSEPR concepts, practicing relevant problems is highly effective. This article provides a comprehensive collection of VSEPR
practice problems with answers designed to reinforce your understanding and help you confidently determine molecular
geometries.

Introduction to VSEPR Theory

VSEPR theory is based on the idea that electron pairs around a central atom repel each other and tend to position
themselves as far apart as possible. By analyzing the number of bonding and non-bonding electron pairs, you can predict
the molecule's shape.

How to Approach VSEPR Practice Problems

Before diving into practice problems, it's important to follow these steps:

Draw the Lewis structure of the molecule.
Count the total number of valence electrons.
Determine the central atom and identify the bonding pairs and lone pairs.
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Use VSEPR rules to predict the molecular geometry based on the number of electron pairs.

VSEPR Practice Problems with Answers

Problem 1: Determine the shape of CO:

Step 1: Draw Lewis structure: Carbon double-bonded to two oxygens.

Step 2: Count valence electrons: Carbon (4) + 2x(6) for oxygens = 4 + 12 = 16 electrons.

Step 3: Electron pairs around carbon: 2 double bonds, meaning 2 bonding pairs and no lone pairs on the central atom.
Step 4: Shape prediction: With 2 bonding pairs and no lone pairs, the molecule is linear.
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Answer: The molecular shape of CO: is linear.

Problem 2: Determine the shape of NHs: (Ammonia)

Step 1: Lewis structure: Nitrogen bonded to three hydrogens with one lone pair on nitrogen.
Step 2: Count valence electrons: Nitrogen (5) + 3% (1) for hydrogens = 5 + 3 = 8 electrons.
Step 3: Electron pairs: 3 bonding pairs and 1 lone pair on nitrogen.
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Step 4: Electron pair geometry: Tetrahedral (4 electron pairs). Molecular shape: Trigonal pyramidal (due to the lone
pair).

Answer: The shape of NHs is trigonal pyramidal.

Problem 3: Determine the shape of H20 (Water)

1. Step 1: Lewis structure: Oxygen bonded to two hydrogens with two lone pairs on oxygen.
2. Step 2: Count valence electrons: Oxygen (6) + 2x(1) for hydrogens = 6 + 2 = 8 electrons.
3. Step 3: Electron pairs: 2 bonding pairs and 2 lone pairs.
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4. Step 4: Electron pair geometry: Tetrahedral. Molecular shape: Bent (or V-shaped).

Answer: The shape of H20 is bent.

Problem 4: Determine the shape of PFs

Step 1: Lewis structure: Phosphorus bonded to five fluorine atoms; no lone pairs on phosphorus.
Step 2: Count valence electrons: Phosphorus (5) + 5x(7) for fluorines = 5 + 35 = 40 electrons.
Step 3: Electron pairs: 5 bonding pairs, no lone pairs.

Step 4: Electron pair geometry: Octahedral with five bonding pairs and no lone pairs.
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Answer: The molecular shape of PFs is trigonal bipyramidal.

Problem 5: Determine the shape of XeFa

Step 1: Lewis structure: Xenon bonded to four fluorines with two lone pairs on xenon.

Step 2: Count valence electrons: Xenon (8) + 4x(7) for fluorines = 8 + 28 = 36 electrons.

Step 3: Electron pairs: 4 bonding pairs and 2 lone pairs on xenon.

Step 4: Electron geometry: Octahedral (due to 6 electron pairs). Molecular shape: Square planar (because of 4 bonding
pairs and 2 lone pairs).
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Answer: The shape of XeFa is square planar.

Additional Practice Problems for Mastery

To deepen your understanding, try solving these additional problems:

Problem 6: Determine the shape of SO:

1. Hint: Count the bonding pairs and lone pairs on sulfur.

Problem 7: Determine the shape of CH4

1. Hint: Recognize the tetrahedral geometry with four bonding pairs and no lone pairs.

Problem 8: Determine the shape of CIFs

1. Hint: Consider the number of bonding pairs and lone pairs on chlorine.

Tips for Solving VSEPR Problems Effectively

- Always start by drawing the Lewis structure carefully. - Count the total valence electrons accurately. - Identify the central
atom and the number of bonding and lone pairs. - Use VSEPR shapes as a guide: linear, trigonal planar, tetrahedral, trigonal
bipyramidal, octahedral, etc. - Remember that lone pairs influence the molecular shape but are not counted in the actual
shape.

Conclusion

Practicing VSEPR problems with answers is an excellent way to solidify your understanding of molecular geometries. By
systematically analyzing Lewis structures and applying VSEPR principles, you can confidently predict the shapes of various
molecules, a skill essential for mastering chemistry. Keep practicing with different molecules, and soon you'll be able to



solve even complex problems with ease!

VSEPR Practice Problems with Answers: Your Ultimate Guide to Mastering Molecular Geometry Understanding the shapes of
molecules is fundamental to grasping concepts in chemistry, from predicting reactivity to understanding physical properties.
The Valence Shell Electron Pair Repulsion (VSEPR) theory provides a straightforward approach to predict molecular
geometries based on electron pair repulsions. To truly master VSEPR, practice is essential. This article offers an in-depth
exploration of VSEPR practice problems complete with detailed solutions, enabling students and enthusiasts to sharpen their
skills and build confidence.

Introduction to VSEPR Theory

Before diving into practice problems, it’s crucial to understand the core principles of VSEPR theory. Developed as a model to
predict the three-dimensional shapes of molecules, VSEPR is based on the idea that electron pairs around a central atom
repel each other and will arrange themselves as far apart as possible to minimize repulsion. Key Concepts: - Electron
Domains: Regions of electron density around the central atom, including bonding pairs (shared electrons in bonds) and lone
pairs (non-bonding electron pairs). - Electron Pair Repulsion: Electron pairs repel each other, influencing the shape of the
molecule. - Molecular Geometry vs. Electron Geometry: Electron geometry considers all electron domains, while molecular
geometry considers only bonding atoms. Common Electron Geometries: | Electron Domains | Geometry | Approximate Bond
Angles | |[|| | 2 | Linear | 180° | | 3 | Trigonal Planar | 120° | | 4 | Tetrahedral | 109.5° | | 5 | Trigonal Bipyramidal | 120° and
90° | | 6 | Octahedral | 90° |

Why Practice VSEPR Problems?

Practicing VSEPR problems enhances understanding of how electron pairs influence molecular shapes. It also helps in: -
Recognizing the effects of lone pairs on molecular geometry. - Predicting bond angles accurately. - Developing problem-
solving skills for exams and real-world applications. - Building a solid foundation for advanced topics like molecular polarity
and intermolecular forces.

Methods for Solving VSEPR Problems

To efficiently approach VSEPR problems, follow these steps: 1. Identify the Central Atom: Usually the atom with the lowest
electronegativity or the atom that is most central. 2. Count the Valence Electrons: Determine total valence electrons for the
molecule. 3. Draw the Lewis Structure: Include all bonding and lone pairs. 4. Count Electron Domains: Count bonding pairs
and lone pairs around the central atom. 5. Determine Electron Geometry: Based on the number of electron domains. 6.
Predict Molecular Geometry: Adjust for lone pairs to find the actual shape. 7. Note Bond Angles: Approximate based on
electron geometry and the presence of lone pairs.

Practice Problems with Solutions

Below are a selection of practice problems designed to cover a range of molecules and complexities. Each problem includes
a detailed step-by-step solution.

Problem 1: Carbon Dioxide (CO2)

Question: Determine the molecular geometry of COz. Solution: 1. Identify the central atom: Carbon is central; oxygen atoms
are terminal. 2. Count valence electrons: - Carbon: 4 valence electrons - Each oxygen: 6 valence electrons - Total: 4 + 6 + 6
= 16 electrons 3. Draw Lewis Structure: - Carbon forms double bonds with each oxygen. 4. Count electron domains around
the carbon: - Two double bonds, each counts as one electron domain. - No lone pairs on carbon. 5. Electron geometry: - 2
electron domains - linear. 6. Molecular geometry: - Since no lone pairs on carbon, the molecular shape is linear. 7. Bond
angle: - Approximately 180°. Answer: Linear molecular geometry with bond angles of 180°.

© gr-ga.cbsnorthstar.com Vsepr Practice Problems With Answers 3



Problem 2: Ammonia (NHs)

Question: What is the molecular geometry of NHs? Include lone pairs in your reasoning. Solution: 1. Identify the central atom:
Nitrogen. 2. Count valence electrons: - Nitrogen: 5 electrons - Three hydrogens: 1 each (3 electrons) - Total: 5 + 3 =8
electrons. 3. Draw Lewis Structure: - Nitrogen forms three single bonds with hydrogens; one lone pair remains on nitrogen.
4. Count electron domains: - 3 bonding pairs + 1 lone pair = 4 electron domains. 5. Electron geometry: - Tetrahedral. 6.
Molecular geometry: - Because of the lone pair, the shape is trigonal pyramidal. 7. Bond angles: - Slightly less than 109.5°,
approximately 107° due to lone pair repulsion. Answer: Trigonal pyramidal with bond angles around 107°.

Problem 3: Sulfur Hexafluoride (SFe)

Question: Determine the molecular shape of SFe. Solution: 1. Identify the central atom: Sulfur. 2. Count valence electrons: -
Sulfur: 6 electrons - Six fluorines: 6 x 7 = 42 electrons - Total: 6 + 42 = 48 electrons. 3. Draw Lewis structure: - Sulfur forms
six single bonds with fluorine atoms. 4. Count electron domains: - 6 bonding pairs, no lone pairs. 5. Electron geometry: -
Octahedral. 6. Molecular geometry: - No lone pairs; shape is octahedral. 7. Bond angles: - 90° between bonds. Answer:
Octahedral molecular geometry with bond angles of 90°.

Problem 4: Water (H:20)

Question: Predict the molecular geometry of water. Solution: 1. Identify the central atom: Oxygen. 2. Count valence
electrons: - Oxygen: 6 electrons - Two hydrogens: 2 electrons - Total: 8 electrons. 3. Draw Lewis structure: - Two single
bonds with hydrogens. - Two lone pairs on oxygen. 4. Count electron domains: - 2 bonding pairs + 2 lone pairs = 4 electron
domains. 5. Electron geometry: - Tetrahedral. 6. Molecular geometry: - Due to lone pairs, shape is bent or V-shaped. 7. Bond
angles: - Less than 109.5°, approximately 104.5° due to lone pairs repelling bonding pairs. Answer: Bent (V-shaped)
molecular geometry with bond angles around 104.5°.

Additional Practice Problems for Mastery

To further hone your skills, here are additional challenging problems: - Determine the shape of XeFa. - Predict the molecular
geometry of PFs. - Identify the electron and molecular geometries of NOs~. - Predict the shape of CIFs. - Determine the
molecular geometry of SO2. Solutions to these can be approached similarly by counting electron domains, considering lone
pairs, and applying VSEPR rules.

Tips for Effective VSEPR Practice

- Always draw Lewis structures first: Accurate electron counts are essential. - Identify lone pairs early: They influence
molecular shape significantly. - Memorize common geometries: Recognizing shapes like tetrahedral, trigonal pyramidal, and
bent saves time. - Use molecular models: Physical or digital models help visualize three-dimensional structures. - Practice
with a variety of molecules: From simple to complex, to build confidence.

Conclusion

Mastering VSEPR theory through practice problems is a cornerstone of understanding molecular geometry. By systematically
approaching each problem—drawing Lewis structures, counting electron domains, and applying the principles of electron
repulsion—you can predict the shapes of virtually any molecule with confidence. The detailed solutions provided here serve
as a reference to guide your learning journey. Remember, consistent practice is key to internalizing these concepts,
transforming abstract electron pair concepts into tangible, visualized molecular shapes. Whether preparing for exams,
working on research projects, or simply deepening your understanding of chemistry, these VSEPR practice problems and
strategies will empower you to approach molecular geometry questions with clarity and precision.



Questions & Answers About vsepr practice problems with

answers
No Question Answer
1 What is the main purpose of VSEPR VSEPR (Valence Shell Electron Pair Repulsion) theory is used to predict

theory in chemistry?

the 3D shape of molecules by minimizing repulsion between electron
pairs around the central atom.

important for understanding molecular
shapes?

2 How do lone pairs affect the molecular Lone pairs occupy space and repel bonding pairs more strongly, often
geometry in VSEPR practice problems? resulting in distorted or different molecular shapes compared to

electron pair geometry predictions.

3 What is the shape of a molecule with the | AXsE corresponds to a trigonal pyramidal shape, determined by three
formula AXsE, and how is it determined? | bonding pairs and one lone pair around the central atom, following

VSEPR principles.

4 Can VSEPR theory predict the bond Yes, VSEPR theory provides approximate bond angles based on electron
angles in molecules? If so, how accurate | pair arrangements; however, actual bond angles may vary slightly due
are these predictions? to factors like lone pairs and differences in atom sizes.

5 What is the difference between Electron pair geometry considers the arrangement of all electron groups
molecular geometry and electron pair around the central atom, while molecular geometry describes the
geometry in VSEPR practice problems? arrangement of only bonded atoms, ignoring lone pairs.

6 Why are VSEPR practice problems They help students apply theoretical concepts to real molecules,

improve visualization skills, and prepare for exams by practicing shape
predictions based on electron pair arrangements.

VSEPR theory, molecular geometry, electron pair repulsion, VSEPR practice questions, VSEPR exercises with solutions,

molecular shape problems, Lewis structures, VSEPR chart, bond angle problems, chemistry practice problems
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