
Subiect: - lingineering Mathematics (m'tstt zlt]
./ Candidates are required to give their answers in their ov'n words a-s far as practicable

r' Attempt 4ll questians.
{ lhe /igures in the margin irulicate FalLllarl;-
/ Assume .suitable data iJ necessary-

i. a) In the series f(x) :++ It, (aflcos ?1x * b,rsin rur), find the cceffrcient b,, for

thefunction f (x): e.' whsre x € (0' 2n)"

(L for lxl<1
b) Find the Fourier integrai representation of /(:r) = lO f or lxl > l

c) Solve the integral equatictt IJ t,"l cos ox dx = e- s 
,ct > 0"

2. a) Define harmonic I"uncticn. Shou rhat the function u(x,y) = ex cosy is harmonic'

b) Find the bilinear transfotmation rvhich maps the points z : 0, -L, t ittto w : i, 0, cc''

c) Evaluate f ,f,jar, C being the circle lzl = 2.

3. a) Find the residue of f(z) = #.,,}u at each of the singularities.

b) Find the Ta1,lor serie s erpansion of f(z) = a ce ntered at the point z = 4i

4. a) Soive the partial diiTerential e4uation

*.= sinx siny given r.hat * = -Zsiny; whelI = 0, z: 0; y =+.
0x0y .dY ..-_ - a- 

\
b) Write down the classification rules for giieial-q"*ond-ot,l-"r-ptial differential
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equation and hence use it to classif'the equation u; + x2urn = g"

5. a) Find x (0) and x (1) of Z-tt'ansform x (t) : 1- 
"-t.

b) Find inverse z-tre.nsform * A'ian
6" If l(x) : x * xz for- 7I < x < r, then find the Fourier series of l(x)'

T. Find Fourier cosine integlal--of f (x) = '-kx'k 
) 0'x > 0 and use it to evaluate

Fm COS 6JL
J.1, u;*rrda

g. Find Fourier sine transfurm of f (x) = e-' and hence use the result in Farseval's identity
,a l:?d.x 

" [4jto show Jo ,.r*., =;'

9. Expressthe firnction #, -in 
l.aurentseriesformintheregion | <lzl<.2. t4]

10. Evaluate ff";ffi00 using method of contour integration in the complex plane. t4l

l1.Apply Charpit's method to solve the FDE: Zzx --plz- lxYlPq:0, where the

symbolshavetheirusual meanings. : t4]
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Solve the PDE: z(p - q) = zz + (x'* y)', using Lagrange's method wherc p = $ and
dzu--_'0y

12. Using Z-lransform technique, solve the difference equation

x(k+ 2) -"4x(k+ 1) + 4x(k): 0underx(0)-C,x(1):1.

1']. Solve onc dimensional heat equation lj = c'ff completely.

OR

Solve the rvave equation u16 : cztrxx under boundary conditions

u(O,r) =O,u(n,t) = 0and initial conditions ff:Oatt = 0and r.: (x, 0) : x for

0<x<n.
14. Derive Navier-Stoke's equaiion of motion for fluid {iow"
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/ ,lssume suitable clatct if nece,srnr, =-
l. a) Findhalfrange sine series for the iunction t'e) =n _ x in 0 ( r < z.

b) l.'ind Irourier integral repr esenratio n of f (x) _ s - txt .

c) Determinelouriercosinelransform of f (x\ = 11 ;0 < r < o
(0 ; otherwise.

2 a) Show that the function u(x,y) = 2x * *t - 3x!, is harmonic.
b) What will bethe image of circie lz--il =l underthe mapping w=f(z)=1i,comPlexplane? rr---o" t\L)-z
c) Expand f(z) = e , ina.I.aylor.ssericsabout z:0.

3 a) Find the rcsrdue of I U): ;-j,li ,, at each of its singulariries.
b) Evaluate:d^; ea )-tz'1t(:'2)

", r,iGli dz ovel, rhc circle C:lzl = 3.

4. a) Ctassify thepDE:, r, :; n =#rr r # + 171y= 100u.
b) Solve the pDE : r2u* - x2tt, - 0 bl,.the nrethod of separation of the variables.5' a) Find r(cn) using the finar varue theorern o1'z- transform when x(r) = 1 _ e.-ot.b) Apply z- transform to find the sum of infinite series: rLn eo& for a > 0.6. FindFourierseries representation of t'e) = x _ xz for_ls x s l.
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7. Obtain Fourier integral of the

evaluate[*S dr.
runction/(x) = [r;;, ,!>oo.H*"

t4I

8. Solve the integral equationlo-

transform.

g. An electrostatic field in a plane is given by the potential function Qk,D = l*ry _ yr. 
t4j

Find rhe corresponding stream n *Iii* rr.t .o-pt"* pot'*ira"i@. - ' '- ' , 
[4)

ilif*|t"* transform that maps tt. point.oNi, *1 in z-praneinto rhe points 0,1, oo i1116

I0. Evaluate the real integral i- 
- 

l'_-.-- r/y ,oi^^ /-^..^L-.,-r.v6r4r i_-G;il;;;i dx using Cauchy,s residue theorem. 
14],l'Apply charpit's method to find complete integrar of zxz *pxz -zqxy *pQ =0 ,where the symbols have rheir u.*t,n"iling.. 
Vl

OR

*X"fri-fitri;tr1[d.to solr'e the non: vi p - rvq = x(z -2y),where rhe symbors

(L;0<a.r<1
/(r)sin axdx = lz; Isro <2, using .Fourier(o; r.l22



12. Derive two dimensional heat equation for steady state heat flow.

OR

Derive Navier-Stoke equation of fluid t'Iow'

13 A tightly stretched string fixed at two ends x = 0 and x = Tr is initially at rest in

equilibrium position. If ii is set in vibration by giving to each of its points a velocity

, A = 0.03 sin x - 0.04 sin 3x, find tire deilection u(x,f) at any point of the string at any
at
time.

14. Apply Z-transform to solve the difference equation x(k+2) - x(k + 1) - Zx(k) =9,
giventhat x(0) = 0,r(t) = 1'
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Candidates are required to give lheir answers in their awn ttords as iir as practicable.
Attempt Allquestions : :'.in'

The Jigures in the margin indicate {ult Matks.
Assume xdtable data if necessary.

a) Find the haif range Fourier sine series of the function f(x) = x in tlie interval (0,2). t2l
b) Find the Fourier cosfure integral of f(x) = e -ax ibr x ,> 0" a > 0. i|l
c) l"ind the Fourier rransloim ot'f(x) = i1'f lxl < t
/, (u if lxl > I [2i

a) For a complex variable , sho$, that f (z) = sin z is arrail.tic. l2l
b,r. Find the irnage oltrre circlelz -- il = i under the mapping o, = i 12]

c) Shorv that Ir) a, = Zni ,,here C is a Lrnir circie !z * al = i t2i

a) Expand the function f(z-) = I about z = i in laylor's series Iz

b) Findtheresiducotf(z) =f#*; areachofthesingulariiies. I2l

a) Soive the L'ar1ia1 Ciifbrential cqLration * = 12:.r(t * l) sriliject 1o u{0,t) = ros?t
and u*(0, t) = sin t iZl

b) Find the solutiorr of tne equation 3u. -fzur, = 0, Lr],, iire rnethod of the separation o;
the variables.

5. a) If Z[x(k)] = X(z), s]ior.v thtri x(t; =
iheir usuai meaning.

tr) If Zlx(k)) = X(z) and y(k) = I[=a x(m). iheir show rhar y(z) = *, *t7J.

Irind the Fourier series ior f(x) = xz in the inten,al -fi < r d n anci dedyce the relation.

"' = -1- -i" *- I - -1- -,. ..72 12 22 32 42'

i'i*C theFourier i,regral "f f(x) = [i,;'.tOO,ur.i lrence shoiv rha.L

{ne ' ix l; (}

,-{c(}srxx+o)sinc,:x . I n

'^ 
--*'-=-:-':d(d - { -- -N:= 

{.)rror- 
i6 ,r.o

Finci the Fourier transform of'f(x) = e-ax and use the result to shgr.,,

r@dxn --*, =r0 
1az r x:,1(b2.r x2.; ?ab1a +b1

9. Prove that u - y-3 * 3x2;r is harr,rcnic function. Fincl its harmonic conjugate and hence
construct corresponding anaiytic function lv _-- i(z). t] +) t



10. Er,aluate [2"11) o s +q siis , using method .f contour integratic,n in the complex plane.

OR

,z3vahate 6r# dz, where c is an1' closed path n,t passi,g thro*gh 0.

1i. Apply'Charpit's method to solye the pDE: pzx* q2y = z. where the symbols have their
usual meanings"

OR

solve rhe partial differe*tiai equation(y-z)p+(x-y)q: (z-x), using l,arrange,s

12' Derive r,rne dirnen-qionai wat'e equation representing ihe vibration of the particies a string.

OR
Derive I',ia.ricr-Stoke eiluation of fluid flr..i1..

1i. Solve one dimensional heai equation

andu(x,0) = uosinT

i4. Apply z-transfbmr to sr;lve rhe difference equarion x(k r z) - 4x(k + 1),Sx(ki = g.
given that x{0) = 0, x(i) = 1"
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9; = #. sub-ieer to u(0, t) = u({,r) = o
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