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Answer A吐Questions

(l) (i) Prove, in the usual notation, that

(a)部ea’f(t))二F(s-a) and

(b) If g(亡)こf(き-a)tt(亡-a) then　幻g(t)]=e‾a’F(S)・

(20) M紺ks

(ii) Find血e Laplace transfom of血e following:

(a)/(き) = e4亡s血2t+e‾3ts励3t

(b) f(t) =
O if t<2

t2 ift≧2

(iii) Find the following inverse Laplace Transfoms:

(a) ㌢1(

5s

s2 +4s+29

(b)若1(

(20) M紺ks

(C)理詰)・

(30) M狐ks

(iii) Using the Laplace transfoms, find the solution ofthe initial value problem

y’′一y’=COS(3亡); y(0) = 9,y’(0)二0,

(30) M甜ks



(2) (i) Let /(t) be defined on the interval (-T, T) and out side this interval /(t)
satisfies f(t + 2T) = /(き). The Fourier series of /(亡) is given by

f(t書十着a”CO孝+喜bnsi孝

Where ao, an and bn are given by

ao=軌輝a卓f(t)co脅and bn二擁sm#

(a) Find the Fourier series ofthe function

f(t)二
〈4t O<t<l1 1≦t<2

With f(t十2) = f(t).

(b) Hence, deduce that

若布÷=す

(ii) The de宜hitions of Gamma and Beta functions are given by

「(n+l)=Je‾宮tZt fdralln>1 and

O

ーX)q‾1くれfor any real nunbersp,q > 0

re spectively.

Using血e above definitions, and the relations
舟

2串p-1姉2q-1鋤
ク二0

evaluate the following integrals:

(a)主項み　(b)函言二料

(c)串担砂(d)韓詐・
少=0

(30) M狐ks

(20) M狐ks

「(p)「(q)

「(p十q)

(50) Marks
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(3)(i)

(a) Showthat the separable solution ofthe one-dimensionaI heat equation

聖二C2霊
∂t

can be written, in the usual notation, in the form of

w㈲ = ‡詳)2′ sl隼

Subject to the boundary conditions w(0,t) = 0, W(L,t) = O for all time t.

(25)Ma克s

@) Assuming that w is s印arable in x and /, SOIve the following one-

dimensional heat equation:

聖二薯・ 0<X<申>0,
∂t

under the conditions

W(0,t)こW(ガ,リ二0, t> 0,

W(x,0)=2sinx+3sin3x-4sin4x ,　0 < x < 7r.

(25) Ma庇s

(ii) Consider the i血omogeneous one-diinensional wave equation given by

霊=薯十2sin(封0<尤<L

su可ect to the boundary conditions w(0,t) = 0,W(L,t) = O for a11 time t and

initial conditions w(X, 0) = O and
討0) = 0・

(a) Taking the Laplace transfom ofboth side and using the initial conditions,

Obtain the following equation

迦-‡w(珂二〇嘉n
釦2 圃 0 < x < LwhereW(x,S) = %(w(予/)).

(20) Ma庇s

@) Show that血e solution for the equation in part (a) is in the form

w(珂こC,。2 +C2。‾三幸
-.意

S

0<X<L.

(c) Using the boundary conditions show that q = C2 = 0.

(10) Ma血s



〈d) Taking the inverse Laplace transfom for血e solution in part (b) obtain the

SOlution to the one-dimensional wave equation

w…=嘉n(却-COS到t>0・

(10) Ma庇s

(4) (i) Show that y = 3 is a particular solution ofthe Riccati Di節erential equation

‡=y2-y-6・

subs血ting y = 3工s。Iv。 th。 ab。V。 differ。nti。l 。qu。ti。n.

(25) Ma血s

(ii) The generating function ofthe Legendre polynomials星(カis defined by

G(らt)
1　　　　ご

∑tnp高)・
Jl-2xt十t2　烏

∑tnpn(0) = ∑(-1)肋薫岩t2m・

(X)　　　　　　　　　　　　　　　　　(:o

Ded器.m十。(0,二(-1,m煮汁掬

‾肇(-1)m
Youmayassume血at (1+4) 2

(2m-1)(2m-3)...3.l

22m(m!)

(iii) The Bessel function Jn(x) satisfies the equation:

封一冊)]二〇招+1 (購)・
Using the above equation, Show that

(a) JJ,(x)み二〇擁)十のnst・

(b) JJ3(x)み=-J2(x)一2㍉Jl(x)+Const"

(25) Ma血s

(25) Mar速



(iv) The Hemit polynomial H,,(x) ofdegree 7t is defined by

e2rf =嘉誓, for all lntegral values ofγ and all real values ofx

Prove, in the usual notation, that

(a) H高)二(-1)々
n! (2〆)融

k!(n-2k)!

旬) H2〃章(0)こ(-1)m22肋

(25) Ma庇s
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