
Engineering Mathematics 3 Solved Problems

Engineering mathematics 3 solved problems encompass a wide range of
mathematical concepts and techniques that are crucial for engineering
students. This branch of mathematics typically covers areas such as
differential equations, vector calculus, complex variables, and numerical
methods. Mastering these topics not only helps students in their academic
pursuits but also provides essential tools for solving practical engineering
problems. In this article, we will explore various solved problems in
engineering mathematics 3, providing clear explanations and insights into
each concept.

Understanding Differential Equations

Differential equations play a fundamental role in modeling various
engineering phenomena. They describe the relationship between a function and



its derivatives and can be classified into ordinary differential equations
(ODEs) and partial differential equations (PDEs).

Example Problem 1: First-Order Linear ODE

Consider the first-order linear ordinary differential equation:

\[ \frac{dy}{dx} + P(x)y = Q(x) \]

where \( P(x) = 2x \) and \( Q(x) = e^{-x^2} \).

Solution Steps:

1. Identify \( P(x) \) and \( Q(x) \):
- \( P(x) = 2x \)
- \( Q(x) = e^{-x^2} \)

2. Find the Integrating Factor:
The integrating factor \( \mu(x) \) is given by:
\[
\mu(x) = e^{\int P(x) \, dx} = e^{\int 2x \, dx} = e^{x^2}
\]

3. Multiply the ODE by the Integrating Factor:
\[
e^{x^2} \frac{dy}{dx} + e^{x^2} \cdot 2xy = e^{x^2} e^{-x^2}
\]
Simplifying gives:
\[
e^{x^2} \frac{dy}{dx} + 2xy e^{x^2} = 1
\]

4. Rearranging the equation:
\[
\frac{d}{dx}(y e^{x^2}) = 1
\]

5. Integrate both sides:
\[
y e^{x^2} = x + C
\]
where \( C \) is the constant of integration.

6. Solve for \( y \):
\[
y = (x + C)e^{-x^2}
\]

Final Solution:
The general solution to the differential equation is:
\[ y = (x + C)e^{-x^2} \]

Vector Calculus and Its Applications

Vector calculus is an essential area of mathematics that deals with vector



fields and their derivatives. It is particularly useful in physics and
engineering, providing the mathematical framework for analyzing phenomena
such as fluid flow and electromagnetic fields.

Example Problem 2: Gradient, Divergence, and Curl

Given a scalar field \( \phi(x, y, z) = x^2 + y^2 + z^2 \) and a vector field
\( \mathbf{F}(x, y, z) = (xy, yz, zx) \), compute the gradient of \( \phi \),
the divergence of \( \mathbf{F} \), and the curl of \( \mathbf{F} \).

Solution Steps:

1. Calculate the Gradient of \( \phi \):
The gradient \( \nabla \phi \) is given by:
\[
\nabla \phi = \left( \frac{\partial \phi}{\partial x}, \frac{\partial
\phi}{\partial y}, \frac{\partial \phi}{\partial z} \right)
\]
Therefore:
\[
\frac{\partial \phi}{\partial x} = 2x, \quad \frac{\partial \phi}{\partial y}
= 2y, \quad \frac{\partial \phi}{\partial z} = 2z
\]
Thus,
\[
\nabla \phi = (2x, 2y, 2z)
\]

2. Calculate the Divergence of \( \mathbf{F} \):
The divergence \( \nabla \cdot \mathbf{F} \) is given by:
\[
\nabla \cdot \mathbf{F} = \frac{\partial F_1}{\partial x} + \frac{\partial
F_2}{\partial y} + \frac{\partial F_3}{\partial z}
\]
Therefore:
\[
\frac{\partial (xy)}{\partial x} + \frac{\partial (yz)}{\partial y} +
\frac{\partial (zx)}{\partial z} = y + z + x
\]
Thus,
\[
\nabla \cdot \mathbf{F} = x + y + z
\]

3. Calculate the Curl of \( \mathbf{F} \):
The curl \( \nabla \times \mathbf{F} \) is given by:
\[
\nabla \times \mathbf{F} = \left( \frac{\partial F_3}{\partial y} -
\frac{\partial F_2}{\partial z}, \frac{\partial F_1}{\partial z} -
\frac{\partial F_3}{\partial x}, \frac{\partial F_2}{\partial x} -
\frac{\partial F_1}{\partial y} \right)
\]
Therefore:
\[
\frac{\partial (zx)}{\partial y} - \frac{\partial (yz)}{\partial z} = 0 - y =
-y
\]



\[
\frac{\partial (xy)}{\partial z} - \frac{\partial (zx)}{\partial x} = 0 - z =
-z
\]
\[
\frac{\partial (yz)}{\partial x} - \frac{\partial (xy)}{\partial y} = 0 - x =
-x
\]
Thus,
\[
\nabla \times \mathbf{F} = (-y, -z, -x)
\]

Final Results:
- Gradient: \( \nabla \phi = (2x, 2y, 2z) \)
- Divergence: \( \nabla \cdot \mathbf{F} = x + y + z \)
- Curl: \( \nabla \times \mathbf{F} = (-y, -z, -x) \)

Complex Variables in Engineering

Complex variables are another vital area in engineering mathematics,
particularly in fields like electrical engineering and fluid dynamics. They
provide powerful methods for solving problems that involve oscillatory
behavior.

Example Problem 3: Analytic Function

Determine if the function \( f(z) = z^2 + 3z + 2 \) is analytic in the
complex plane.

Solution Steps:

1. Check for Analyticity:
A function \( f(z) \) is analytic if it is differentiable in an open region
of the complex plane.

2. Calculate the Derivative:
The derivative \( f'(z) \) is:
\[
f'(z) = 2z + 3
\]

3. Check the Cauchy-Riemann Equations:
Let \( z = x + iy \) where \( f(z) = u(x, y) + iv(x, y) \):
- The real part \( u(x, y) = x^2 - y^2 + 3x - 3y + 2 \)
- The imaginary part \( v(x, y) = 2xy + 3y \)

The Cauchy-Riemann equations are:
\[
\frac{\partial u}{\partial x} = \frac{\partial v}{\partial y}, \quad
\frac{\partial u}{\partial y} = -\frac{\partial v}{\partial x}
\]

Calculate the partial derivatives:
- \( \frac{\partial u}{\partial x} = 2x + 3 \)



- \( \frac{\partial v}{\partial y} = 2x + 3 \)
- \( \frac{\partial u}{\partial y} = -2y \)
- \( \frac{\partial v}{\partial x} = 2y \)

Both equations hold true, indicating \( f(z) \) satisfies the Cauchy-Riemann
equations.

Final Conclusion:
The function \( f(z) = z^2 + 3z + 2 \) is analytic everywhere in the complex
plane.

Numerical Methods in Engineering

Numerical methods are essential for approximating solutions to problems that
cannot be solved analytically. They are widely used in engineering for
simulations, optimizations, and modeling.

Example Problem 4: Newton-Raphson Method

Use the Newton-Raphson method to find a root of the equation \( f(x) = x^2 -
4 \).

Frequently Asked Questions

What are some common topics covered in Engineering
Mathematics 3?
Common topics include differential equations, vector calculus, complex
variables, and numerical methods.

Can you provide an example of a solved problem
involving differential equations?
Sure! A typical problem would be solving the first-order linear differential
equation dy/dx + P(x)y = Q(x) using an integrating factor.

What numerical methods are frequently taught in
Engineering Mathematics 3?
Numerical methods such as Euler's method, Runge-Kutta methods, and finite
difference methods for solving differential equations are commonly taught.

How is vector calculus applied in engineering
mathematics?
Vector calculus is used to analyze and solve problems involving vector
fields, such as fluid flow and electromagnetism.



What is the importance of complex variables in
engineering mathematics?
Complex variables are important for simplifying problems in electrical
engineering, control systems, and fluid dynamics.

How do you solve a partial differential equation
(PDE) using separation of variables?
To solve a PDE using separation of variables, assume a solution can be
written as a product of functions, each depending on a single variable, and
then separate the variables to solve.

Can you explain a solved problem involving Fourier
series?
A common problem involves finding the Fourier series expansion of a periodic
function, which allows for analysis of signals in frequency domain.

What role does Laplace Transform play in engineering
mathematics?
Laplace Transform is used to convert differential equations into algebraic
equations, making them easier to solve, especially in control systems.

What types of problems can be solved using linear
algebra in engineering?
Linear algebra can be used to solve systems of linear equations, perform
transformations, and analyze stability in engineering systems.

How do you apply the method of characteristics to
solve hyperbolic PDEs?
The method of characteristics involves transforming the PDE into a set of
ordinary differential equations along characteristic curves, which can then
be solved for the solution.

Find other PDF article:
https://soc.up.edu.ph/62-type/Book?trackid=FZj66-5635&title=tips-to-pass-hesi-exit-exam.pdf

Engineering Mathematics 3 Solved Problems

Nature chemical engineering期刊怎么样？ - 知乎
Apr 8, 2024 · 2024年新刊： Nature Chemical Engineering 《自然-化学工程》 《自然》旗下期刊集合（Nature Portfolio）将
于2024年1月迎来新刊《自然-化学工程》，新刊将与《自然》旗下 …

求助ACS投稿状态，目前新系统为underconsideration，是何状 …

https://soc.up.edu.ph/62-type/Book?trackid=FZj66-5635&title=tips-to-pass-hesi-exit-exam.pdf
https://soc.up.edu.ph/20-pitch/pdf?dataid=BDT95-4936&title=engineering-mathematics-3-solved-problems.pdf


求助ACS投稿状态，目前新系统为underconsideration，是何状态？ 能否判断送没送审？

生物医学工程（BME）这个专业到底是学什么的？ - 知乎
的答案所说， 生物医学工程是用工程领域的原理和技术来解决生物医学——主要是医学的问题。核心思想是把生物体或人体及其某一部分，用工程师的眼光和角度看成一个系统，继而用工程学
…

知乎 - 知乎
有问题，上知乎。知乎，可信赖的问答社区，以让每个人高效获得可信赖的解答为使命。知乎凭借认真、专业和友善的社区氛围，结构化、易获得的优质内容，基于问答的内容生产方式和独特
…

澳大利亚工程 (Engineering)申请、排名、移民及就业信息
Oct 28, 2024 · Professional Engineering 2-3年，多数专业都有。 非工科背景可以通过硕士准备课程Master of Professional
Engineering Preliminary入读，最短半年。

SCI检索号是什么？如何查询SCI检索号？ - 知乎
Aug 17, 2023 · SCI检索号是在论文数据库中检索论文的具有唯一性的标识之一。也就是说，一篇SCI在所收录的数据库中只有一个检索号，且检索号不会重复，是SCI在所
收录数据库中的身 …

怎么查询一本期刊是否是open access类型？ - 知乎
Nov 3, 2021 · open access 开放获取，说起来也比较有意思，就是自己花钱让别人免费看自己的文章，好处就是提高文章传播量，但现在很多学校都买了版权或者都有一些
下载渠道，也能免费 …

如何评价nature的新子刊communications engineering? - 知乎
目前一篇communications engineering接收。 编辑不太拖，三审稿人，和小NC一样要求需公开代码和表征设备的源文件。 大概流程是这样 post
decision 4th mar 24 under consideration28th …

新手必看：SCI、JCR分区、中科院SCI分区都是什么？该如何查 …
Jan 16, 2024 · SCI是科学引文索引，被它收录的期刊，被称为SCI期刊，在期刊领域，具有很高的地位。 JCR分区，包括SCI、SSCI、AHCI、ESCI期刊，
但目前只有SCI、SSCI才有分区，也 …

如何知道一个期刊是不是sci？ - 知乎
② EI查询链接： Engineering Websites Index & Journals Database 进入网站后，下拉，找到“Compendex source list”，点
击下载excel，就可以获得被EI收录的期刊列表。

Nature chemical engineering期刊怎么样？ - 知乎
Apr 8, 2024 · 2024年新刊： Nature Chemical Engineering 《自然-化学工程》 《自然》旗下期刊集合（Nature Portfolio）将
于2024年1月迎来新刊《自然-化学工程》，新刊将与《自然》旗下 …

求助ACS投稿状态，目前新系统为underconsideration，是何状 …
求助ACS投稿状态，目前新系统为underconsideration，是何状态？ 能否判断送没送审？

生物医学工程（BME）这个专业到底是学什么的？ - 知乎
的答案所说， 生物医学工程是用工程领域的原理和技术来解决生物医学——主要是医学的问题。核心思想是把生物体或人体及其某一部分，用工程师的眼光和角度看成一个系统，继而用工程学
…

知乎 - 知乎
有问题，上知乎。知乎，可信赖的问答社区，以让每个人高效获得可信赖的解答为使命。知乎凭借认真、专业和友善的社区氛围，结构化、易获得的优质内容，基于问答的内容生产方式和独特
…

澳大利亚工程 (Engineering)申请、排名、移民及就业信息
Oct 28, 2024 · Professional Engineering 2-3年，多数专业都有。 非工科背景可以通过硕士准备课程Master of Professional



Engineering Preliminary入读，最短半年。

SCI检索号是什么？如何查询SCI检索号？ - 知乎
Aug 17, 2023 · SCI检索号是在论文数据库中检索论文的具有唯一性的标识之一。也就是说，一篇SCI在所收录的数据库中只有一个检索号，且检索号不会重复，是SCI在所
收录数据库中的身 …

怎么查询一本期刊是否是open access类型？ - 知乎
Nov 3, 2021 · open access 开放获取，说起来也比较有意思，就是自己花钱让别人免费看自己的文章，好处就是提高文章传播量，但现在很多学校都买了版权或者都有一些
下载渠道，也能免费 …

如何评价nature的新子刊communications engineering? - 知乎
目前一篇communications engineering接收。 编辑不太拖，三审稿人，和小NC一样要求需公开代码和表征设备的源文件。 大概流程是这样 post
decision 4th mar 24 under consideration28th …

新手必看：SCI、JCR分区、中科院SCI分区都是什么？该如何查 …
Jan 16, 2024 · SCI是科学引文索引，被它收录的期刊，被称为SCI期刊，在期刊领域，具有很高的地位。 JCR分区，包括SCI、SSCI、AHCI、ESCI期刊，
但目前只有SCI、SSCI才有分区，也 …

如何知道一个期刊是不是sci？ - 知乎
② EI查询链接： Engineering Websites Index & Journals Database 进入网站后，下拉，找到“Compendex source list”，点
击下载excel，就可以获得被EI收录的期刊列表。

Unlock your understanding of engineering mathematics with our comprehensive guide featuring
solved problems. Master key concepts and improve your skills. Learn more!

Back to Home

https://soc.up.edu.ph

