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ENGINEERING MATHEMATICS III
Full Marks: 100

Time: Three hours

The ligures in the margin indicate full marks for tlte questions.

Answer Q. No. 1(compulsory) and any four from Q.No,2-7.

l. a) State lrue or False: lxl0=10

i) A partial differential equation has more than one dependent variable.

ii) Lagrange method is used to form the partial differential equation from:

z = xf {x) +:rg[,].

iii) Degree and order ofthe partial differential equation ptr + d = qr are

one and two respectively

iv) Partial differential equation 3 = p!.x + rixy is solvable by Charpit's

method.

v) Particular integrd of ll n n# - 5, ,E: ,irr(2' + 3y) is u.

vi1 Complementary function orfr - +ff +-!3 = 'r'+r i,

fi{x+21';+fe{f,+2y).

vii) Partial differential equation of ?Z --{ + $ it z = pr + qj},.

viii) r{sinar}=;J--
s- +a-

l'rl
ix) L-r{ , l=1.

ls- J

(11
x1 r-'{-L! =,:' lr-"J ,.,,,.. .. , 

.

i) lf f(z) : {-t + crv) + i [b;r * 1,) is analytic then a:. . .

ii) The harmonic conjugate of e-t cos.r is

iii) f(r) = lzl I is differentiable only at



iv) The poles of ' are_ cot:

v) The value of l. Iiiar, where C is lal : I.S is ':,

, vi) The residue off(=) : ---f-ii at the pole c = 0 isBE l+t aos,

vii) The integral Jo* e-"..F{i)rit, s € n or C is called

. .. ....[rtr{r)} oreJ{r(r)}}].

viii) The prop€rry r[r(at)]=if (], where rtF{r)}=f{s} is cailed

... ... ... (Linear Property/Change of scal e property).
ix) i'{zg-*'1
x)t[:t-2]=.....

2' a) Solve the linear partial differential equation: *p + rzg =.v. 5

b) Solve the nonJinear partial differential equations: p{l + g) = qe 5

c) Solve the fol lowing I inear homogeneous partial difrerential equations: 2 x5= 1 0

i\1.-'= - Z o-" : 2ez. + 3J:v'' d-ri - dr:dy

3:' + elP - 6gi = t6lor(.r *Zul
ii) er: ' ardj' "a"t't -!r!'o\- I 5/''

3. a) Using the method of separation of variables, solve f,=4*, *here 6

u{o,v) = 3g-sY.

b) Form the partial diflerential equation of flr3 +;*!,a - ry) = O . 4

c) Solve rhe equation * = *.U3 with the boundary conditions l0
u{x. oJ = 3s*r{"nr,r).ui0 r) = 0 and u(t, t) = 0, 0 < x < 1, r > 0.

4. a) Show that the function /(z) = log e is analytic everywhere in the complex 7

plane except at origin and find f'(z).
b) i) When is a conrplex function f(z) : u(x.y) * iu(r,y) analyic? l+2+3=6

ii) ls the function f (z) = ,ty * iry2 analytic? Justify

iii)Determine a, b, c" <I . so that the function

f(z) = (xs + cry + bl':) * iicrl t <Iry f y:) is analytic.

c) Given that rd= jrz_y: and r,=;+,prove that both u and u are 7

harmonic functions but u + iu is not analytic function of g.

5' a) Evaluate the conrplex integral f" ;{; a" where C is the circle 6

tz-el:].
b) Determine the poles of f(z) = *ffi-;, and residues at its poles, and 7

henceevaluare l" f(")atwhere C is lz -il = :.



c)

6. a)

(c) Define a harmonic function. Show that the function
tr : 13 - 2.r-r, - 3s;v: is harmonic and find its harmonic conjugate.

Find Laplace Transform of the following functions:

i){ir+1)3

ii) e-t'60t4t

iii; t3e+r

Solve (using Laplace Transform): fil t Y : t, Given that r(0) = 1,

l,jt0) = z.

5

6.5x2:137. a) Evaluate(any rwo):

i) r-,t;i#:o]

ii; 
r[t?srnt1

, (siE??rl

iii) "f--J
b) Evaluate (Any one):

i) r-'IGi.FJ

.. z[{oroJl
ll.)

L-


