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E1.10 Fourier Series and Transforms
Problem Sheet 1 (Lecture 1)

Key: [A]= easy ... [E]=hard
Questions from RBH textbook: 4.2, 4.8.

1. [B] Using the geometric progression formula, evaluate Z?«:l 3.

2. [B] Determine expressions not involving a summation for
10 r 10 R _rope R r
(a) ZT‘:l 3(E2 ’ (b) Zr:O %7 (C) Zr:O‘r Yy 2’ (d) ZT:O (_1) .

T

3. [B] In the expression Zle 3", make the substitution » = m + 1 and then evaluate the resultant

expression.

4. [C] Determine a simplified expression not involving a summation for Zi\’:_ N €74 for N > 0.

R-1 ]27TTR
r=0

5. [C] Determine a simplified expression for " for R > 1. Ensure your answer is correct

even when R = 1.
6. [C] Determine the value of 22’10 Z%zl 9pm—n_

7. [C] If x(t) = sint, determine (a) (x(t)), (b) (|z(t)|) and (c) (#*(t)) where (---) denotes the time-
average.

8. [C] The first two normalized Legendre polynomials are Py(t) = 1 and P (t) = /3t.
(a) Show that (Pg(t )>[7171] = (Pi(t >71’1] =1 and (Fy(t)P1(t))[_1,) = 0 where (---)_; ;; denotes
the average over the interval —1 < ¢ < 1.
(b) If Py(t) = at?® + bt + ¢, find the coefficients a, b and ¢ such that

(Po(t)Pa(t))_1,1) = (PL(t)Pa(t))[_1 1) = 0 and <P22(t)>[,1,1] =1
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