GENERAL

chemistry vsepr worksheet answers

Published: September 27, 2026 | Index ID: #-

Introduction

In the world of chemistry, the ability to predict the shape of a molecule is a powerful tool. It helps chemists
understand reactivity, intermolecular forces, and even the physical properties of substances. One of the most

widely taught methods for determining molecular geometry is the Valence Shell Electron Pair Repulsion (VSEPR)
theory. For students tackling chemistry assignments, worksheets on VSEPR can sometimes feel daunting.
Fortunately, having reliable chemistry vsepr worksheet answersat hand can turn a confusing exercise into a
clear learning experience.

In this article, we’ll explore the fundamentals of VSEPR, walk through a systematic approach to solving worksheet
problems, provide a series of sample questions with detailed answers, and share practical tips to master the
concept. Whether youre a high school student, a college freshman, or a lifelong learner, this guide will help you
navigate VSEPR worksheets with confidence.

Understanding VSEPR Theory

VSEPR theory rests on a simple premise: electron pairs around a central atom repel each other and will arrange
themselves as far apart as possible to minimize repulsion. By visualizing these repulsions, we can predict the
three dimensional shape of a molecule. The steps are straightforward, yet the key is to remember that electron pairs
—both bonding and lone pairs—are treated equally in this model.

Key Concepts

¢ Valence Electrons: Electrons in the outermost shell of an atom that participate in bonding.

¢ Electron Domains: Groups of electrons that occupy the same region of space around the central atom. A
single bond, double bond, triple bond, or lone pair counts as one domain.

e Electron Pair Geometry: The arrangement of all electron domains around the central atom, regardless of
whether they are bonding or non bonding.

* Molecular Shape (or Geometry): The spatial arrangement of only the atoms, excluding lone pairs.

¢ Bond Angles: The angles between adjacent bonds, which can vary depending on the presence of lone pairs.

Common electron pair geometries include:

Linear (2 domains)

Trigonal planar (3 domains)
Tetrahedral (4 domains)

Trigonal bipyramidal (5 domains)
e Octahedral (6 domains)

Each geometry corresponds to a specific molecular shape. For example, a tetrahedral electron pair geometry with
one lone pair results in a trigonal pyramidal shape.

Common VSEPR Questions in Worksheets

When working through VSEPR worksheets, you'll often encounter questions that require you to identify one or



more of the following:

Draw a Lewis structure for a given formula.

Count valence electrons and determine the central atom.

Identify the number of electron domains around the central atom.
Predict the electron pair geometry.

Determine the molecular shape.

Calculate approximate bond angles.

7. Explain how the presence of lone pairs affects shape and angles.
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Each of these steps builds upon the previous one, so mastering the sequence is essential for accurate answers.

Step by Step Guide to Finding Answers

Below is a concise methodology that you can apply to any VSEPR worksheet problem. Following this routine will
reduce confusion and increase accuracy.

1. Identify the Central Atom

In most organic and inorganic molecules, the central atom is the one that can form the most bonds. Typically, it is
the least electronegative atom that is not hydrogen. For example, in CH4, carbon is the central atom; in H20,
oxygen is the central atom.

2. Count Valence Electrons

Use the periodic table to find the valence electrons for each atom. Sum them to get the total valence electrons
available for bonding and lone pairs. Remember that halogens contribute one electron, chalcogens two, and so on.

3. Determine Electron Pair Geometry

Subtract the number of electrons needed to satisfy the octet rule for each bonded atom. The remaining electrons
around the central atom form lone pairs. Count all bonding domains (single, double, triple bonds each count as one
domain) and lone pairs to determine the total number of electron domains.

4. Predict Molecular Shape

Match the electron pair geometry to the corresponding molecular shape. Remove lone pairs from the geometry to
see the shape formed by the bonded atoms only.

5. Consider Bond Angles

Standard bond angles are derived from the ideal geometries: 180° for linear, 120° for trigonal planar, 109.5° for
tetrahedral, 90°/120° for trigonal bipyramidal, and 90°/180° for octahedral. Lone pairs compress bond angles by
about 10-15° compared to ideal values.

Sample Worksheet Problems with Answers

Below are six practice problems that cover a range of difficulty levels. Each problem includes a step by step solution
and the final answer. Use these as a reference for your own worksheet work.

Problem 1: Methane (CH4)
1. Central atom: Carbon.
2. Valence electrons: 4 (C) + 4x1 (H) = 8.
3. All 8 electrons are used to form four single bonds; no lone pairs.
4. Electron pair geometry: Tetrahedral (4 domains).
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Molecular shape: Tetrahedral.
Bond angle: 109.5°.

Problem 2: Ammonia (NH3)
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Central atom: Nitrogen.

Valence electrons: 5 (N) + 3x1 (H) = 8.

Three bonds use 6 electrons; two electrons remain as a lone pair.
Electron pair geometry: Tetrahedral (4 domains).

Molecular shape: Trigonal pyramidal (lone pair excluded).

Bond angle: ~107° (compressed from 109.5°).

Problem 3: Sulfur Hexafluoride (SF6)
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Central atom: Sulfur.

Valence electrons: 6 (S) + 6x1 (F) = 12.

Each F forms a single bond; 12 electrons used; no lone pairs.
Electron pair geometry: Octahedral (6 domains).

Molecular shape: Octahedral.

Bond angle: 90°.

Problem 4: Carbon Dioxide (CO2)
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Central atom: Carbon.

Valence electrons: 4 (C) + 2x6 (O) = 16.

Two double bonds use 8 electrons; 8 remain to satisfy oxygen octets.
Electron pair geometry: Linear (2 domains).

Molecular shape: Linear.

Bond angle: 180°.

Problem 5: Phosphorus Pentachloride (PCI5)
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Central atom: Phosphorus.

Valence electrons: 5 (P) + 5x3 (CI) = 20.

Five single bonds use 10 electrons; remaining 10 electrons form five lone pairs on the chlorines.
Electron pair geometry: Trigonal bipyramidal (5 domains).

Molecular shape: Trigonal bipyramidal.

Bond angles: 90° (equatorial-axial) and 120° (equatorial-equatorial).

Problem 6: Xenon Tetrafluoride (XeF4)
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Central atom: Xenon.

Valence electrons: 8 (Xe) + 4x7 (F) = 36.

Four single bonds use 8 electrons; 28 electrons remain as lone pairs.
Electron pair geometry: Octahedral (6 domains) with two lone pairs.
Molecular shape: Square planar (lone pairs occupy axial positions).
Bond angles: 90°.

Tips for Students to Master VSEPR Worksheets

Practice is essential, but a few strategic approaches can accelerate learning:

e Draw Lewis structures first: Visualizing the bonds and lone pairs eliminates confusion later.
e Use a mnemonic: “Tetrahedral, Trigonal, Octahedral” helps remember the main geometries.
¢ Check electron count: A quick tally of electrons can reveal if you missed a bond or lone pair.



* Relate shapes to real molecules: Knowing that water is bent or ammonia is pyramidal anchors concepts.
* Practice with varying central atoms: Different elements (P, S, Cl, etc.) introduce unique valence electron
counts.

Common Mistakes and How to Avoid Them

Even seasoned students can fall into pitfalls:

 Ignoring lone pairs: Forgetting to count them leads to incorrect geometries.
¢ Misidentifying the central atom: Choosing hydrogen as central is rarely correct.
» Misapplying bond orders: Counting a double bond as two domains instead of one.
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