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MA 2211 - TRANSFORMS AND ‘PARTIAL DIITERDNTIAL EQUATIONS
| (Common to aH blanches)

(Regulatlo_ns 2008)

. Tim‘e:Thﬁrée hours o ‘ ' | , o Maximm_n ‘V:-'lOO mérks

AIlSWBl ALL questlons

PART A— (10 X 2 20 malks)

- If f(m) x 1n 2<t<2 and f(w,+4) f(x) then ﬁnd the coefﬁc-:lent ao of its
o Fouuel senes , '

' .Fmd the 100t mean square value of f(x)= cos x in (0 27r)

_ State the convolutlon themem for Four1e1 transform. _

Show that the Founel t1 ansform satlsfles the 11nea1 ity plopel ty

me the artial differential equatmn by ehmmatmg the arbltlary functl(m‘.

" from z.= fx +y)

5 Find the complete integrhl-of p= 2qx 0

Mathematmally formulate the fo]lowmg v;blatmg stung pmblem A strmg is

N stretched between two fixed points at a distance 21 apart and the points of the
. string .are glven an initial velomty Jx), x bemg the dlstance from an end

) pomt

Class1fy the pa1 tial dlffelentlal equatmn wF2U, +.uj,'y_ =0. =
Fm.d the YA tran_sform of u (n_~ 1) co

State the initial value theorem of Z transform.
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X - f(x)= L . L He"nce evaluate Z————T (8)
I M, L/2<x<L B o = 1(2"~ ~1) o
Find the complex for__m of the Foufier,séries‘for flx) = e"x,'—1<:i:-<1.

o . ‘ o , @)
Express the function f(x)= _ as a [ourier integral.
- Hence evaluate J‘Slzi_d%. , - . T "'(-_10) '
-Find the Fourier sine transform of l L o (6)
Or
Fmd the Fourier transform of e "aj>0' and hénce__ find the -
F0111181 txansfoun of e 12 . ' . . ‘ ._ E 8)
Using Fourier transform -methods, - evaluate
. ,a, >0, o . : 8
N e L i E
Solyé the partial differential equation: z2 (p2 ﬂ-rqz).:.x‘z + y2, _. . (8
Solve (D? +2DD'+ D% )z =sinh(x +y)+e™®. -~ (&
H|Solv_e (3z44y)-p+(4-x_—2‘é)q_:2y—3x. , L ' - (8) - |

(iiy

PART B — (5 x 16 = 80 marks)

Find a Fourier series to rei)r_esent f(i‘) =x-x” from -7z to #. (10)

Obtain thé cbnstant term @, and the first two harmonics ¢, and a,”
~in the Fourier cosine series 1eprese11tat10n of y= F(x) in (0 6) for
: _the given table of Values : : _ : (6)

01 2 3 4 5
y 4 8 5 76 2
Oi |

. Find the half range Fourier sine series expansion for

2kx

,,,.- 0<x<L/2 . 1

Obtain  the conlplefe . solution . and ‘singular solutioﬁ - of

.-'z:px'-l-'qy+péq2.' - (8
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L (i) Find the 7 :tran_sform of- t_ and he_"uce'fdeduce fther result: E

O

-(ii) I‘md the inverse Z t1ansform

A rod, 80 cm long, has.its ‘ends A and B kep_t at’ 20°C.and 80°C

respectively until steady state conditions prevail. The temperature at

each end is then-suddenly reduced to 0°C and kept so. Find the resulting =

- temperature function w(x, t) taking x=0 at A. o B (16)

o Or -

An infinitely long plané uniform plate is bounded by two par aﬂel edges
x=0 and x=! and an edge at right angles to them. The breadth of this

~edge y=0 is { and is maintained at a tempemtl_ne f(x). All the other
‘three edges are at zero temperature. Find the steady state temperature.

at any'interio_r point of the plate. o : : 3 (16) B

@) - Usmg Z transform , methbd solve " the difference. equation:

xfn+1)- 21(}?,) 1 given x(O) 0 o __'(_10)

| Z(t“’):_T z&%{z (t‘k'il )}, 'wh'él.;e__ T1s :t.he _sampling périod wifh -

t=nT,n =0, 1,2,... SR . R ) o e
Or
(i) ~ Find the inverse Z transform of - 1 ' i -using partial =
_ fractions method. _ L 7_ (8

e o -
_Z using convolution theorem. -
(z a) ' S :
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