Preface

In most engineering curricula, the first gate a student encounters is
mathematics, usually calculus. Many students who arrive at the uni-
versity excited to design vehicles, build robots, program intelligent
systems, launch rockets, improve medical devices, or solve problems
we have not yet imagined are told, quite reasonably, that they must
begin with calculus in their first semester and continue along the math
sequence every semester thereafter.

Mathematics departments teach mathematics, as they should. Their
focus is on developing rigorous understanding, including the depth
and structure of math theory. But for many first-year engineering stu-
dents, the transition to university life is already a steep climb. They are
learning how to study, manage time, live independently, ask for help,
and think like engineers. At the same time, they are asked to master
mathematical techniques at a depth and pace that can feel disconnected
from the engineering problems that brought them to college.

The unfortunate result is that many capable students begin to believe
engineering is not for them, not because they cannot think like engi-
neers, but because their first experience of engineering mathematics
teels like a locked door rather than a set of tools.

This book was written to open that door.

Engineering Mathematics with Excel and MATLAB is not a watered-down
calculus book. It is a different kind of math book. It teaches the math
students will use in engineering through data, discovery, visualization,
experimentation, Excel, MATLAB, and artificial intelligence. Rather
than getting stuck on computation alone, students can focus on inter-
preting results, asking better questions, and developing insight into
how mathematical ideas work. These tools also give faculty new op-
portunities to meet students where they are and help them build un-
derstanding step by step.

Our approach is not simply to decorate engineering problems with
mathematics and hope the connection becomes clear. That often asks
beginning students to learn the engineering principles, physics, and
math all at once; a three-ring circus. Instead, students observe pat-
terns, compute slopes, estimate areas, visualize change, fit functions,
and explore behavior before moving to analytical methods. They first
see what mathematics is doing before they are asked to manipulate and
generalize it.

The accompanying problem-solving manual extends this approach in
the age of Al. Students collect and work with data, calculating slopes,
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areas, rates of change, accumulated quantities, and other ideas from
numerical evidence. They learn to fit functions to data when useful
and to work with functions as data when more practical. From there,
they move naturally into differentiation, integration, modeling, and en-
gineering problem solving.

This discovery-based approach allows students to ask some of the most
interesting questions in mathematics. Why is 7 equal to 3.14159...?
Why does e, that strange and persistent 2.71828..., appear whenever
growth, decay, and change are involved? Why does the imaginary unit
i live where it does on the complex plane? Where did Euler’s equa-
tion come from, and why does it connect exponentials, trigonometry,
complex numbers, and 7t in a single expression? These are not merely
formulas to memorize. They are ideas to uncover.

Excel, MATLAB, and Al allow students to compute, graph, simulate,
experiment, and explore math visually and numerically before for-
malizing it symbolically. Used well, they do not replace mathemati-
cal understanding; they help build it. A graph can suggest a pattern.
A spreadsheet can reveal structure. MATLAB can extend an idea. Al

can support exploration and explanation. But the student still learns to
think.

Chapters 1-3 introduce Excel and MATLAB through topics such as se-
ries, the Fibonacci sequence, vectors, and systems of equations. Chap-
ters 4-6 develop the core ideas of calculus through discovery. Chapter
7 introduces function fitting and linear algebra. Chapters 8-9 cover
essential calculus techniques used in engineering. Chapter 10 presents
differential equations through engineering systems, and the final chap-
ter revisits algebraic equations and computational methods for solving
them.

The goal of this book is not to replace the full calculus sequence, but to
prepare students for it and give them meaningful mathematical tools
earlier in their engineering education. With this preparation, students
can begin engineering coursework with confidence and delay the tra-
ditional calculus sequence until they have more academic maturity, ex-
perience, and a clearer sense of how math works.

Engineering students do not need to master a depth of mathematics
before they begin learning engineering. They need mathematics to be
visible, useful, connected, and discoverable. That is the purpose of this
book.

Richard E. Haskell
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