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Course objective: 

 

“Engineering Analysis” is a fundamental topic in Mechanical Engineering, taught 

to the senior students (3rd year), through a theoretical weekly program of three hours. 

 

  The objectives of this course are to develop an understanding of engineering 

analysis. Students will develop knowledge, understanding, and skills in dealing with the 

advanced engineering mathematics. The lesson will be learned through providing 

theory and examples of ordinary differential equations, Laplace transforms, matrices, 

linear systems, linear algebra, Fourier analysis, partial differential equations, complex 

analysis and numeric analysis. 

 

Forms of teaching: 

 

The essence of the teaching program is prepared on MS power point 

presentations. Elaborations and explanations of the details are done verbally and when 

needed on white board. There are also assignments and seasonal projects appointed to 

individual students or groups that support the team work effort.  

 

For the student to achieve a level of excellence in this subject, the following 

points should be given utmost consideration: 

 

‐ Class attendance on regular basis for the purpose of learning. On administrative 

level if the student absence rate exceeded (15 %) of the total lecture hours, the 

student will be expelled, i.e., when there are (2) lecture hours a week and there 

is (15X2) lectures per academic year, the total lecture hours is (60), therefore 

being absent for (9) hours will put the student on expel list. 

‐ Active participation in class discussions 

‐ Reviewing the lecture notes and topics on weekly basis, noting the ambiguous 

points, if any, and requesting clarification during instructor office hours 

‐ Visiting the library on regular basis and checking the Internet for other 

approaches or simplifications of topics and ideas 

‐ Giving adequate and sufficient priority to preparing for weekly, monthly and final 

tests 

 

 

 

 

 



Grading: 

 

In this system the maximum mark is (100%). The grading system is based on the 

summation of two categories of evaluations: 

 

First, (40%) of the mark is based on the academic year effort of the student 

which includes but is not restricted to the following: 

 

‐ Two Mid of semester examinaDons (15% X 2) = 30%, for which the study material 

is set for the topics reviewed in that particular semester 

‐ Quizzes and monthly exams (5%), for which the study material is limited and 

assigned by the instructor 

‐ Active participation of the student in the classroom attendance, activities and 

discussions by the instructor (5%). 

 

Second, (60%) of the mark is based on final examinaDon that is comprehensive 

for the whole of the study material reviewed during the academic year and it usually 

occurs during the month of June 

 

At the end of the evaluation process, if the students could not secure a minimum 

of (50%), they are given a chance to repeat the final exam in September and they 

should be able by then to equal or exceed the (50%) limit otherwise they will have to 

repeat this subject during the next academic year if it did not contradict with the 

administrative regulations. 

 

Course material: 

 

Text books: 

1. Erwin Kryszig, "Advanced Engineering Mathematics" 

2. Murray Spiegel, "Advanced Mathematics for Engineers and Scientists" 

 

And any other Engineering Analysis book published. 

 

The core materials of the course consists of the above books, articles from 

journals and internet, and lecture's notes, make sure you read all the materials and 

prepare well before going for the exams. 

 

Students are encouraged to search for any other materials that may help 

improve their knowledge in engineering analysis. 



 

The academic year program: 

 

Week no. Date Study Subject Details 

1 22.09. 2019 Review of Math and Calculus 

2  Homogenous Linear Equations of Second Order D.E. 

3  In‐homogenous Linear Equations of Second Order D.E. 

4  In‐homogenous Linear Equations of Second Order D.E. 

5  Laplace Transforms 

6  Inverse Laplace Transforms & Partial Fraction 

7  Laplace Transforms of Derivatives 

8  Solving Differential equations by Laplace 

9  Solving simultaneous equations by Laplace 

10  Tutorial on Second Order D.E. 

11  Interpolation Newton's Method 

12  Lagrange interpolation 

13  Multivariable Interpolation 

14  Curve fitting 

15 14.01.2020 Fourier Series 

 

Due to a number of unforeseen reasons that may lead to the shifting of the academic 

year program, it may be subjected to modifications and changes; we may take either 

longer or shorter time to finish a topic. Also extra curriculum hours may be needed to 

cover all the topics. The students shall be notified of the changes if and when they may 

occur. 

  



1) 

 

      In a galvanometer the deflection 

Use Second Order Linear Homogeneous Differential Equations method to solve the equation 

for θ given that when t = 0,  θ 

  

Solved Examples: 

In a galvanometer the deflection θ satisfies the differential equation:

 

Use Second Order Linear Homogeneous Differential Equations method to solve the equation 

 = 0 and dθ/dt =1. 

 

 

satisfies the differential equation: 

Use Second Order Linear Homogeneous Differential Equations method to solve the equation 



2)  Use Laplace transforms to solve the differential equation: 

Solution:

Use Laplace transforms to solve the differential equation:  

 

 

 



3) Find the Laplace inverse of:

1)  64

8
4

+s

s

        

 4)   Find the Eigenvalues of the following matrix: 

 

  

Find the Laplace inverse of: 
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Find the Eigenvalues of the following matrix:  
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5) The pressure of a gas corresponding to various volumes V is 

measured, given by the following data:

V (cm
3
) 50 

P bar 6.47 

Find the second order Newton divided

polynomial suitable for estimating gas pressures for volumes less than 

60 cm
3
. 

 

The pressure of a gas corresponding to various volumes V is 

measured, given by the following data: 

56 60 

 5.13 4.05 3.06

order Newton divided‐difference interpolating 

suitable for estimating gas pressures for volumes less than 

The pressure of a gas corresponding to various volumes V is 

63 65 

3.06 2.66 

difference interpolating 

suitable for estimating gas pressures for volumes less than 

 



6) Determine the Fourier coefficients 

  f(x)= cos
2
(x) - sin

2
(x)

 

Determine the Fourier coefficients ao & bn for the function:

(x)   in the range of (2π) from

for the function: 

) from  - ππππ < x < ππππ.  

 


