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QUESTION ONE (Compulsory) [30 Marks]



QUESTION ONE (Compulsory) [30 Marks]

{a) Frove that
ijg{x)dx == %xzijﬁ R
[5 Marks]
(b} Express f(x} = »” in terms of Legendre polynomials, [5 Marks]
{c) Using the result that ; '
S () =2 Y
j:g 2 leosbrdr = e hi}ﬁ , @ =tan =
evaluate:
(i) fy cosxidx. [9 Marks]
(i) fy cos Eﬁdx. [5 Marks]}
(d} Find the Laplace transform of:
() g _: "1, [3 Maxks]
(i) cos Zi; 51'.113!:‘ 3 Marks] -
QUESTION TWO [20 Marks]

Agsuming a solution of the form:
- k
y=) alx—2)
=0

and rewriting
1—=x=—|(x—2)+1
2¢=2(x—2)+4,
solve giving the first four terms the equation:

(1 -9 fray = s

such that f(2) = 1.



QUESTION THREE [20 Marks]

A periodic forcing function acts on a spring-inass system as shown:

|

L BRE

2 2
- -y

Find:
(a) A sine-series representation by considering the function to be odd. [10 Marks]

(b} A cosine-series representation by considering the function to be even. [10 Marks]

QUESTION FOUR [20 Marks]
o d—lly +2~{—i-y¥+ty= cost

dez - Tdt
if 17{6) = 0,y'(0} = 0 using the Laplace transform method, [20 Marks]
QUESTION FIVE [20 Marks]
Solve Eh-ﬂ following equation by the method of separation of vatiables:

Pu L ou '

v Rt W =0

[20 Marks]



