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Abstract 

Nonlinear equations arise naturally in mathematics, engineering, and the sciences, yet solving 

them analytically is often impractical. This paper demonstrates how Microsoft Excel can be 

effectively used as a computational tool to solve nonlinear equations and systems, making the 

process accessible to students and educators without requiring advanced programming 

knowledge. Through a series of examples utilizing Excel’s Goal Seek, Solver, and iterative 

capabilities, we illustrate Excel's strengths as an intuitive platform for nonlinear problem-

solving. 

1. Introduction 

Nonlinear equations are those where the relationship between variables is not linear; they cannot 

be expressed in the form 𝑎𝑥 + 𝑏 = 0. Nonlinear equations may involve exponential, logarithmic, 

trigonometric, or other complex functions. Examples include: 

• log2(3𝑥 − 1) + 2𝑥 (Logarithmic Equation) 

• 𝑒𝑥 − 3𝑥 = 0           (Exponential Equation) 

• sin(𝑥) −
𝑥

2
= 0       (Trigonometric Equation) 

Nonlinear equations model a wide range of real-world phenomena: 

• Mathematics: Chaos theory, dynamical systems, and optimization problems. 

• Engineering: Nonlinear behavior in electrical circuits, structural stress analysis. 

• Applied Sciences: Quantum mechanics, biological growth models, economic equilibrium. 

Traditional methods for solving nonlinear equations include: 

• Analytical Methods: Suitable for simple cases (e.g., quadratic formula). 

• Numerical Methods: Bisection, Newton-Raphson, Secant, and Fixed-Point Iteration. 

Challenges with traditional approaches include programming requirements, divergence of 

iterative methods, and limited accessibility for non-specialists. Microsoft Excel offers a practical 

alternative, providing user-friendly tools that eliminate the need for advanced programming. 



2. Why Excel? 

Excel’s widespread availability, intuitive interface, and lack of requirement for coding skills 

make it ideal for teaching and learning mathematical problem-solving. 

• Visual learning: Built-in graphing tools illustrate solutions dynamically. 

• Interactive experimentation: Immediate feedback encourages exploration and 

understanding. 

Excel provides several features to support solving nonlinear equations: 

• Goal Seek: Solves single-variable equations easily. 

• Solver: Tackles complex systems and constrained optimization problems. 

• Iterative Calculation: Supports custom numerical methods step-by-step. 

Excel bridges the gap between theoretical concepts and real-world applications, making 

nonlinear problem-solving approachable even to those without a programming background. 

3. Examples 

A variety of problems were solved using Excel’s Solver and Goal Seek tools: 

Example 1: Solve the following equation for the constant 𝐶𝐹 using solver in Excel. 

• 
0.242

√𝐶𝐹
= log(𝑅𝑁 ∙ 𝐶𝑁); where 𝑅𝑁 = 12000. 

Solution by Solver is; 

 



Example 2: Solve the following equation for the constant 𝑒 using Solver in Excel  

 (4𝑒4 + 14𝑒4 + 9) sinh−1(𝑒) = (9𝑒 + 8𝑒3) (1 + 𝑒2)
1

2⁄  

Solution of the equation by Solver: 

 

Example 3: Solve the nonlinear system of equations by Solver 

9𝑦2 + 4𝑥2 = 1  

𝑦 = 1 − 𝑒−𝑥  

The graph suggests there are two solutions. We get those solutions by Solver given 

below. 

 

It provides us the same solutions. 

 



Example 4: Solve the system of nonlinear equations by Solver. 

𝒙𝟐 + 𝒚𝟐 = 𝟏𝟑 

𝒙𝟐 − 𝒚 = 𝟕 

The graph suggests that there are four solutions. 

 

 

Example 5: 

Solve the system of nonlinear equations by Solver. 
                                                                                 sin 𝑥 + 𝑦2 = 1 

cos 𝑦 + 𝑥2 = 1 
 
 

 
 



The graph suggests that there are four solutions. We obtain those solutions by Solver. This 
part of the solution is the first case when x and y are both positive. 

 
 
This is the case where x is positive but y is negative; 
 

 
This is the case where x is negative, but y is positive; 

 
This is the case where x is negative, and y is also negative; 

 
 

 



Example 6: 

Solve the system of nonlinear equations by Solver.  

sin 𝑥 + 𝑦    = 𝑒𝑥   

cos 𝑦 + 𝑥2 = 2  

The graph suggests that there are two solutions. We obtain those solutions by Solver.            
This of the solution is the case where x and y are both positive. 

 
This is the case where x and y are both non-negative.  

 
This is the case where x is non-positive and y is non-negative 

 

 



Example 7: Use Solver to determine the best-fit line between the number of planets (x, 
independent variable) and their respective mean distance from the Sun (y, dependent 
variable). Use the predicted values of y from Bode’s Law and the observed values from the 
given table. Case x=10 planets. 

Solution by Solver 

 

4. Conclusions 

Excel’s Solver and Goal Seek tools offer a powerful and accessible approaches to solving 

nonlinear equations without requiring sophisticated programming. Throughout a number of 

examples, it was demonstrated that Excel can: 

• Solve both single nonlinear equations and complex systems; 

• Allow visual understanding of solution behavior; 

• Provide optimization for real-world applications, such as minimizing the error in 

empirical laws like Bode’s Law; 

• Serve as a practical bridge between academic mathematics and professional problem-

solving. 

Excel is not merely a simple spreadsheet program; it can serve as a robust numerical engine for 

educators, students, and professionals seeking efficient solutions to nonlinear problems. 
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