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Q1. 10 marks  
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The Discrete Fourier Transform Algorithm 
Understanding the FFT Algorithm: The Cooley-Tukey FFT algorithm 
 

 
 

FAST:  Computing the FAST Discrete Fourier Transform (DFT to FFT: Exploiting Symmetry): 
For the algorithm given by Cooley and Tukey, they have shown that it's possible to divide the DFT computation into two 
smaller parts.  
Therefore, from the definition of the DFT we have: 
 

 
  

𝑋𝑘 = ∑ 𝑥2𝑚. 𝑒−𝑖2𝜋𝑘𝑚/(
𝑁
2

) + 𝑒−𝑖2𝜋𝑘/𝑁 ∑ 𝑥2𝑚+1. 𝑒−𝑖2𝜋𝑘𝑚/(
𝑁
2

)

𝑁/2−1

𝑚=0

𝑁/2−1

𝑚=0

 

 
 
 

- Write a computer algorithm using (matlab, or python or c++) to achieve the Discrete Fourier Transform Algorithm 
as expressed above.  

 
 
 
 
 
 
 

Q2. 10 marks 
 

For the circuit shown in  below (Resonance frequency of an RLC circuit),   .. write a computer code to plot the frequsency 
respsonse across the L1 and the V1.  
 

▪ Show your hand caculations. (2 marks).  
▪ Write a computer script for plaotting the Magniute and Phase as frqeeucney respsoes. (8 marks).  

 
 

 
 
 

Quoted picture from:  
 https://electronics.stackexchange.com/questions/217772/resonance-frequency-of-an-rlc-circuit 
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Q3. 10 marks 
 
PART A: For the below resistive circuit, … : (5 marks). 
 

- Write the loops equations, then write down a computer scrip/ code that solves for the loop’s currents:  
 

 
Quoted picture from : 

https://www.electronics-tutorials.ws/accircuits/parallel-circuit.html 
 
 
 
 

PART B: Translate the below to a computer code:  : (5 marks). 
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Q4. 10 marks 

 
For the circuit shown in  below,  write a code and MeshAnalysis  to: 

 
a) Find the real and reactive powers (indicate whether delivered or absorbed) by the voltage source Vs2. 
b) Find the real and reactive powers consumed  by the impedance Z7   

 
 
 

 

 
 
 

 
 
 

 
 

Q5. 10 marks 

  
 

Using the concept of matrices (inversion),  write down  MATLAB computer script to solve the following system of three 
linear equations: 

 

3.11z5.5y4x2

6.16z2y4x6

2.22z3y5.2x4

−=−+

=−−

=+−

 

 
 

Hint:  use the matrix method.  
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Q6. 10 marks 
Robotics Inverse Kinematics Using Newton Raphson Algorithm.  Use the Newton Raphson Algorithm, to find the 
Inverse Kinematics for the following robotics system, that is moving in planner path.  

 

 
 

(
𝑥
𝑦) = (

𝐿1 cos(𝜃1) + 𝐿2 cos(𝜃1 + 𝜃2)

𝐿1 sin(𝜃1) + 𝐿2 sin(𝜃1 + 𝜃2)
) = 𝑓(𝜃1 + 𝜃2) 

 
- Show your hand calculations, for only three steps (including the initial value)  (5)  

- Write a computer script code, (your written code to solve this robotics inverse kinematics problem).    

 
 
 
 

Q7. 10 marks 

Using GJ iterative method, solve for the 𝑓(𝜔, 𝛿) ,  and for any given - nonzero - initial values,   

𝑓(𝜔, 𝛿) = 𝜔 + 𝑒−𝜔 + 𝛿3,      

𝑔(𝜔, 𝛿) =  𝜔2 + 2𝜔𝛿 − 𝛿2 + tan (𝜔) 

- Find the solution within 4 steps.  Show your numerical hand steps.    (5 marks) 
- Write a script-code (matlab, c++, or python) to show how to solve the same problem numerically.   (5 marks) 

 
 
 
 

Q8. 10 marks 

 (5) ,  r=1.007.𝑓(𝛽) = 𝛽𝑒𝛽 − 𝜋𝑟20.84solution for to find a  secant algorithmuse the For initial point chosen by you,  
Write computer code for the Secant algorithm. (5)  

 
 
 
 
 

Q9. 10 marks 

 (5) ,  r=1.007.𝑓(𝛽) = 𝛽𝑒𝛽 − 𝜋𝑟20.84solution for to find a  algorithm bisctionuse the For initial point chosen by you,  
Write computer code for the Secant algorithm. (5)  
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NUMERICAL ANALYSIS 

ENG 205 Formula Sheet 

 

 

 

Number of Iterations 

        

 

Newton Raphson Method 

 

 

Secant Method  
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Newton Raphson Method  

(multivariable)  

 

 

 

ITERATIVE METHODS (I):  Gauss-Jacobi Method 

 

 

 

ITERATIVE METHODS (I):  Gauss-Seidel Method 
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  x(k)  = D-1B - D-1(L+U) x(k-1)  

 

  T  = - D-1(L+U)  

 

 

  C  = D-1B 



 

 
  

 

 

 

 
Optimal Relaxation Factor 
Gauss-Jacobi 
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Gauss-Seidel 
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Gauss-Jacobi Method 
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Curve-Fitting 
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  T  = - (L+D) -1U 

 

 

 

 

  C  = (L+D)-1B 

 

 

 

 

 

 



 

LAGRANGE APPROXIMATION 

                         

 

 

INTERPOLATION AND POLYNOMIAL APPROXIMATION 
Newton Polynomial 
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