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B.Tech. (Sem.lll) (Main/Back) Examination, January - 2009
(3All) Mathematics - lll (App.Elect. & I.Ens.)
(3EI1) Mathematics - lll (Electro.lns. & Cont. Eng.)
(3ECl) Mathematics - Ill (Electro. & Comm. Eng.)
(3BMl) Mathematics - lll pio-ued. Ens.)

Time:3 Hoursl [Total Marks :80
[Min. Passing Marks :24

Attempt five questions in all selecting one question from each Llnit.
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Units of quantities used / calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. Nit 2. Nir

UNIT . I
- I (a) (i) Find f [sin l[] *nere Z denotes the Laplace transform.

(ii) Find - ' [- /'s+l\l 
where z-r dencr'[tos[H]]' where z-r denotes the inverse

Laplace transform.

_ G) 
"rrrr,:rlvolution 

theorem to evaluate : 
4+4

rJ 
LJC;51

Z (a) Solve by Laptace transformation method , 
*

(r' *r), = cosht, siven that y(0) = ,, ,(;) - - l
8

(b) Use Laplace transformation theory to solve * = #
u(*,0)=3sin2zr, u,(0,t)=6, u(t,t)=g where
0<r<1,r>0.
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v 1.98 2.15 2.77 -0.22 -0.31 1.43 1.98

(a) Find

show

UI{IT . II

the Fourier series for /(r)=ff+ x2, -n < tr < z. Hence

-nz-lIthat 6 =r*rrn -;*...

8

(b) The following values of y gives the displacement of a certain
machine part for the rotation r of the flywheel :

Express y in a Fourier series upto the third harmonic.

(a) Find the Z-transform of un = cn cos ctn, n > 0 where o is rea].

8

G) Find the inverse Z-transform of

(i) l.l. o (ir) lrl, "

UNIT . III
(a) Obtain the Fourier transform of

f(*) = xz , for 1"1.,
-0 ,for l"lx

(, - o)'

4+4

8

[Contd...

8

ofo) Find the Fourier sine and cosine transform

t(*):e-*, r > o.

Also, show th"t IT# dx =[e , m ) o
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(a) Prove the given theorem :

tf F(s) and G(s) are the Fourier transforms of /(r) and

s (") resp ectivety, and rf n (x) - h Il* f (u) e (x - u) du

then F[h(r); s] : F("). d(") = F[f (r);s] F[s(r); s].

(b) using Fourier transform, show that the solution "f th:
partial differential equation :

Ozu , OZu-:lt = C- ----;, -oo < 3 <oo, f > 0Af Ax"

Satisfying the conditions :

(i) u=f(*) when t=0

(ii) *=O when t=0il

(iii) u(x,|,ff both tend

written in

to zero as r _> * co can be

the form

-+ 0 along any radius

curve y = axy. Is this

8

IContd...

u(x, t): hl:F(") cos(csr)e-isr6"

Where F(") is the Fourier transform of /(r).
8

UNIT . IV

l",r!rp. z*o(a) n f(z)=l-W' z*

L 0' z=0

prove that [r(") - r(o)] _-
L-=;-'-_] -o as z

vector but not as z -+ 0 along the
function differentiable at z=0 ?

3E14eu lliltUilt!]|il]JflllilliltlilIIil 3



(b) prove that the relation W =t?jZ transforms the real axis
42+t

in the Z-plane into a circle in the .}y-plane. Find the centre
and radius of the circle and the point in the z-pla:|le which
is mapped on the centre of the circle.

8

8 (a)

&)

State and prove CauchY's integxal

Evaluate the following integral by
formula :

1.et'
htlr;idz't> o' where C is

theorem.
8

using Cauchy's integral

the circle lri=3.
8

UNIT - V

9 (a) Expand ;e ,;q in Laurent's series for the regions

o < lz l < r (ii) t <lzl<2 (iii) lrlr 2(,

10 (a) Evaluate the integral :

&) Find the residues of f G)= '2 -z'
C.n ;q at all its Poles

in the finite plane.

nzZ[ -= dz; c:lzl=z.s
L(, -r\' (z -z'1

inte$al by contour integration :&) Evaluate the following

?dx
lt"4f
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