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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY 

SCHOOL OF BIOLOGICAL, PHYSICAL, MATHEMATICS AND ACTURIAL SCIENCE

UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF EDUCATION AND ACTUARIAL SCIENCE

4TH   YEAR 2ND SEMESTER 2021/2022 ACADEMIC YEAR

MAIN REGULAR

COURSE CODE: WMB 9404 

COURSE TITLE: FOURIER ANALYSIS 

EXAM VENUE:  

                          STREAM: BED AND ACT SCIENCE
DATE:  14/07/2022



EXAM SESSION: 9.00 – 11.00AM

TIME:  2.00 HOURS 

Instructions:

1. Answer question 1 (Compulsory) and ANY other 2 questions 

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination room.

QUESTION ONE (30 marks)

a) What is the difference between an odd function and an even function?                             (4marks)

b) Explain briefly what you understand by the following terms as used in Fourier analysis:
(i) Piecewise function                                                                                                  (2 marks)
(ii) Periodic function                                                                                                    (2 marks)
(iii) Mutually orthogonal functions.                                                                              (2 marks)
c) Given Fourier sine series of the form 
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where 
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is an odd function and 
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. Determine the coefficients 
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in the series.                                                       (8 marks)
d) State and prove Bessel’s inequality theorem.                                                                     (7 marks)  
e) Convert the complex Fourier series below to real form
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                                                                                                      (5 marks)
QUESTION TWO (20 marks)

a) Showing the details of your working, find the Fourier series of the given 
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                                                                                              (11 marks)
b) Find the Fourier series of the function 
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  P=2π                                                                                      (9 marks)
QUESTION THREE (20 marks)

a) Explain briefly what you understand by the term half-range expansion.                           (4 marks)
b) Find the half-range cosine and sine expansions

of the given function.               
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                                            (10 marks)
c) Sketch 
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( in (b) above) and its periodic extensions (6 marks)
QUESTION FOUR (20 marks)

a) Derive the Complex Fourier series for the Fourier series
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                                                                                 (12 marks)
b) Find the complex Fourier series of the following function 
(Show the details of your work): 
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 ˂ π                                                                                                       (8 marks)
QUESTION FIVE (20 marks) 
a) Find the Fourier transform of
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                                                                                                        (6 marks)
b) Draw a graph 
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and its Fourier transform for 
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                                                              (8 marks)
c) Use the result of (a) to evaluate
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                                                                                                                      (6 marks)  
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