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1 (30 MARKS)

1
cos(x®)—1+—x'°
(x") T

a) Find the limit ling = [5 Marks]
x> x
b) Determine whether the given functions are even, odd or neither

i) f(x)=sin [n_;ri) on -L<x<L [2 Marks]
ii) f(x)=cos [E'Z—xj on -L<x<L [2 Marks]
iii) f(x)=x* +e* on -2<x<2 [3 Marks]

¢) Compute the Maclaurin series as far as x° term for the following functions

cos(x’
e  weinfx), (, ) [2 Marks]
2

d) The Fourier series for the function f defined by f(x)=x" on the interval [—7:, n] is known

to be convergent. What do you understand by

1) period of f [3 Marks]
ii) fis periodic

iii)  periodic extension of f [2 Marks]
iv) Fourier coefficients of expansion of f [3Marks]

¢) Give a sketch graph of three periodic extensions of / defined by f(x)=x" on the interval
[-10.10] ‘ [8 Marks]

QUESTION 2 (20MARKS)

One cycle of a periodic waveform y= f (x) of period 27 is defined by the below data.

Assume that f (x) has a uniformly convergent Fourier series with
f(x) ~ -C;—“- + i {an cos(nx) +b,sin (nx)}; 0<x<2r.
n=l

Applying harmonic analysis

a) Determine the approximate function } = jA‘ Fourier series for y = f (x) up to and including
the 3" harmonic. [12 Marks]
b) Predict ¥ =£(20°), ¥=f(200°) [8 Marks]




QUESTION 3 (20MARKS)

a) Solve the heat equationu, = a’u,, 0<x<1, t>0 with the Dirichlet boundary

conditionsu(#,0) =u(#,1)=0, ¢>0 and initial conditionsu(0,x) = g(x) =x*, 0<x<1 [8
Marks]

b) Solve the differential equation y" —144y = {fx o [12 Marks]

5cx<l@ 2
QUESTION 4 (20MARKS)

Given real valued function y = f(x) for which

/(x) ={?x

f(x)=f(x+27)

(a)Sketch the graph of f(x) over the interval —47 <x <47 [8 marks]
(b)State period of  f(x) [3 marks]
(c)Deduce that

— < X<T

O<x<x

T

7(x) = +£{cosx+l cos3x+ic:035x+icos7x...} +sinx—lsin2x+lsin3x—-l~sin4x...
4 9 25 49 2 3 4

[9 marks]
QUESTION 5 (20MARKS)

(a) Consider the function defined on [0, 7) by
X Dsx= L8
2

T
T—X 3Sx<7r

105 | 120 | 135 | 150 | 165 | 180 195 | 210 | 225 | 240
21 20 |15 |8 5 3 32 |4 6 9
285 300 315 | 330 345
11.6 10 108 |11 11.5




' Ofbtzin the Fourier half-range sine for this function £ (x) . [14 marks]
Sketch the anti-symmetric odd periodic extension of f(x) on (-7, 7)
(b) Let f(x) be periodic function with period 27 with
f(x) —sin’x, —7<x<7w

(i) State giving reasons whether f (x) is odd or even.
(ii) Sketch f(x) over the interval [-167, 167]

(iii)Obtain the Fourier series expansion for f (x) [6 marks]




