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General Chemistry 1 Final Exam Study Guide

Preparing for a General Chemistry 1 final can feel overwhelming, but with a structured study guide, you can

approach the exam with confidence. This comprehensive review covers every major topic, offers proven study

techniques, and provides practical resources to help you master the material. Whether you’re a first �year student or

revisiting concepts for a refresher, this guide will keep you on track and ready to excel.

1. Overview of General Chemistry 1

General Chemistry 1 introduces the fundamental principles that underpin all of chemistry. Topics range from atomic

structure and the periodic table to thermodynamics, kinetics, and equilibrium. Understanding these concepts is

essential, not only for the final exam but also for future courses in chemistry, biology, engineering, and

environmental science.

Core Concepts Covered

•  Atomic Structure & Periodicity – electrons, quantum numbers, and trends across the periodic table.

•  Chemical Bonding – ionic, covalent, metallic, and coordinate bonds.

•  Stoichiometry – mole concept, Avogadro’s number, molar mass, and balanced equations.

•  Solutions & Concentrations – molarity, molality, percent composition, and solubility.

•  Acids & Bases – pH, pOH, conjugate pairs, titration curves.

•  Thermodynamics – energy changes, enthalpy, entropy, and Gibbs free energy.

•  Reaction Kinetics – rate laws, activation energy, and reaction mechanisms.

•  Equilibrium – equilibrium constants, Le Chatelier’s principle, and ICE tables.

2. Exam Format and What to Expect

The final exam typically blends multiple �choice questions, short answer problems, and full �length calculations.

Knowing the format helps you allocate study time effectively.

1.  Multiple �Choice (30–40%) – Focus on conceptual understanding and quick recognition of patterns.

2.  Short Answer (20–30%) – Expect concise explanations, often requiring you to write balanced equations or 

draw structures.

3.  Calculations (30–40%) – Detailed stoichiometric problems, equilibrium calculations, and thermodynamic data 

interpretation.

In many courses, the instructor may include a “review” section at the end of the exam where you can answer a few

extra questions. Use this opportunity to reinforce your knowledge and earn bonus points.

3. Study Strategies for Success

Effective study isn’t just about cramming; it’s about active engagement with the material. Below are proven tactics

tailored to a General Chemistry 1 final.

3.1 Start Early and Set a Schedule



•  Break the syllabus into weekly themes.

•  Allocate 2–3 hours per day, with longer sessions 2–3 days before the exam.

•  Use a calendar or planner to mark milestones.

3.2 Active Note �Taking

Rewrite lecture notes in your own words, create concept maps, and highlight key equations. Summarizing forces

you to process information rather than passively read.

3.3 Practice with Purpose

•  Work through end �of �chapter problems.

•  Use past exam questions if available.

•  Focus on the types of calculations that frequently appear.

3.4 Teach the Material

Explain concepts to a study partner or even to yourself in the mirror. Teaching reinforces understanding and reveals

gaps in your knowledge.

3.5 Use Flashcards for Quick Recall

•  Include definitions, trends, and key equations.

•  Digital tools like Anki or Quizlet allow spaced repetition.

3.6 Simulate Exam Conditions

Time yourself on practice exams, work in a quiet environment, and avoid using notes. This builds stamina and

identifies time management issues.

4. Chapter �by �Chapter Review

Below is a concise summary of each major chapter, highlighting the most exam �relevant concepts. Use these notes

as a quick refresher before the big day.

4.1 Atomic Structure & Periodicity

Understand electron configurations, shell filling, and the significance of quantum numbers. Memorize key trends:

atomic radius decreases across a period, ionization energy increases, and electronegativity follows a similar

pattern. Know how to determine the number of valence electrons from the group number.

4.2 Chemical Bonding

Distinguish between ionic and covalent bonds. For ionic compounds, practice predicting crystal structures and

lattice energies. For covalent bonds, focus on Lewis structures, formal charge, and hybridization. Recognize when

coordinate bonds form, especially in complex ions.

4.3 Stoichiometry

Master the mole concept, Avogadro’s number, and molar mass calculations. Be comfortable converting between

mass, moles, and particles. Practice balancing equations and performing limiting reactant calculations.

4.4 Solutions & Concentrations

Be able to convert between molarity (M), molality (m), and percent composition. Understand dilution equations and

how temperature affects solubility. Remember the relationship between concentration and vapor pressure lowering.

4.5 Acids & Bases



Know the definitions of acids and bases (Arrhenius, Brønsted–Lowry, Lewis). Calculate pH and pOH from

concentrations, and vice versa. Practice titration curves, including buffer capacity and equivalence point

calculations.

4.6 Thermodynamics

Recall the first law of thermodynamics (9EP = q + w). Differentiate between enthalpy (9D‚• and entropy (9E2’à Use Gibbs

free energy (9Dp = 9D€ – T9E2• to predict spontaneity. Be comfortable interpreting Hess’s law and enthalpy of formation

tables.

4.7 Reaction Kinetics

Identify rate laws from experimental data. Understand the collision theory and transition state theory. Practice

calculating rate constants and half �life for first �order reactions. Know how temperature affects reaction rates via the

Arrhenius equation.

4.8 Equilibrium

Set up and solve ICE tables. Calculate equilibrium constants (Kc, Kp) and use Le Chatelier’s principle to predict

shifts. Convert between Kc and Kp using the relationship Kp = Kc(RT)9Fâà Practice problems involving multiple

equilibria and complex formation.

5. Sample Practice Problems

Below are representative problems that capture the variety of questions you may encounter. Work through each

step, write down your reasoning, and double �check calculations.

5.1 Stoichiometry

Calculate the mass of aluminum that reacts with 10.0 /g of oxygen to form Al ‚O ƒ.

Solution Steps:

1.  Write and balance the equation: 4 /Al + 3 /O ‚ !’ 2 /Al ‚O ƒ.

2.  Determine moles of O ‚: 10.0 /g // /(32.00 /g/mol /× /3) = 0.104 /mol O ‚.

3.  Use the mole ratio Al /: /O ‚ = 4 /: /3 to find moles of Al: 0.104 /× /(4/3) = 0.139 /mol.

4.  Convert to grams: 0.139 /mol /× /26.98 /g/mol = 3.75 /g Al.

5.2 Acids & Bases

Determine the pH of a 0.050 /M HCl solution.

Solution Steps:

1.  HCl is a strong acid; it dissociates completely.

2.  Set [H z] = 0.050 /M.

3.  pH = –log[H z] = –log(0.050) = 1.30.

5.3 Thermodynamics

Calculate the 9Dr�`or a reaction with 9D‚�Ò	c�#��ö´¢�öÖöÂ�»’��æB�”S = –200 /J /mol {¹ /K {¹ at 298 /K.

Solution Steps:

1.  Convert 9E2�Fò�´£  –200 /J /= /–0.200 /kJ.

2.  9Dr�Ò�”H – T9E2�Ò�‰c�#�’	b�ƒ#“‚�ýr�ùc�ã#��’�Ò	c�#��²�S’ãb�Ò	cc�ãB�ö´¢�öÖöÂ�»’à

3.  Negative 9Dr�–æF–6�FW2���7�öçF�æV÷W2�&V�7F–öâà



5.4 Equilibrium

For the equilibrium 2 NO ‚(g) !Ì N ‚O „(g) with Kc = 1.4 × 10 { t at 298 K, calculate the equilibrium concentration of N ‚O „ when

the initial concentration of NO ‚ is 0.10 /M.

Solution Steps:

1.  Set up ICE table: initial NO ‚ = 0.10 /M; N ‚O „ = 0.

2.  Change: NO ‚ decreases by 2x, N ‚O „ increases by x.

3.  At equilibrium: [NO ‚] = 0.10 /– /2x; [N ‚O „] = x.

4.  Apply Kc: (x) / (0.10 /– /2x)² = 1.4 /× /10 { t.

5.  Solve quadratic (approximate x "H 0.003 /M).

6.  Equilibrium [N ‚O „] "H 0.003 /M.

6. Flashcard Topics for Rapid Review

•  Periodic trends: atomic radius, ionization energy, electronegativity.

•  Bond types and their characteristics.

•  Stoichiometry equations and mole conversions.

•  Concentration units and conversion formulas.

•  Definitions of acids and bases (Arrhenius, Brønsted–Lowry, Lewis).

•  Key thermodynamic equations: 9DrÂ�”H, 9E0, Hess’s law.

•  Rate law components and activation energy.

•  Equilibrium constant relationships (Kc, Kp, 9Fâ’à

7. Study Group and Peer Support

Collaborating with classmates can enhance understanding and motivation. Here’s how to make the most of study

groups:
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