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= 3E1486
E B.Teéh. IInd Year IlIrd Semester(Main/Back) Examination, Feb. - 2011
= Common for 3 EE 6.1 and 3EX1
e Mathematics -1 _
Time : 3 Hours Maximum Marks : 80

Min. Passing Marks : 24

Instructions to Candidates:
Attempt overall five questions selecting one question from each unit. Ali questions

carry equal marks.
_ Unit-1I
1. a) Find Laplace Transform of : £.¢. Sin 4t (8)
b) Use Laplace transform theory to solve :
(D’ +1)x=1Cos 2t, x(0)=x"(0)=0. 8)
OR

b)

b)

Apply the convolution theorem to btain

L-lli(sz_g_az) (sz_i_bz)]. t))

Solve the partial differential equation by using Laplace transform method :

2

%t—;v=%, x>G, t>0 subject to the conditions
y (0,1 =108in 2ty (x,0) =0, y, (x,0) = 0,

and Lim y(x,1)=0. ®

X—>00
Unit - IT

Solve the integral equation : 3
ff(x}Coslx dx=e"

Use Fourier Transform theory to solve : (8)
ou Fu . x5 0=x<1

= =52 Eiven that u_(0,7)=0 and ”(x,o)—{o sl

u(x,t)isboundedand x > 0, £> 0.
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b)

b)
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OR

- e g _ (1
~ Find f{x) if its Fourier sme transform is —-€™. Hence deduce £ 1(—). ®)

\s

Using Fourier sine transform solve the partial differential equation

%:%l;,p 0,>0.
X

Subject to the conditions
u(O,t) =0

( 0)_ 1 when 0O<x<l
HAAEL= 0 when x21

‘ ; 0
It may be assumed that u(x,?) is bounded; also # and 5“; approach zero as

x—>0, 8)
Unit - I1I
Find the Fourier series to represent f (x) = x - x* in the interval -/ <x <.
)
The following values of y give the displacement of a certain machine part for
the rotation x of the flywheel,

b3 2 4 57
i 0 3-8 | Fn =
yo 198 2.15 207 -0.22 -0.31 1.43
Express y in a Fourier series upto the third harmonic. (8)
OR
Use the idea of calculus of variations to prove that the shortest distance
between two given points in a plane is a straight line. (8)

Finel the extremals of the isoperimetric problem

viy(x)]= '[;(xz +y”)dx given j.;yz dx=2,y(0)=0,y(1)=0. 8)
Unit-1V
Show that the function u +iv=f(z), where
x3(1+i)—y3(1—i)
@)=y At
0 s 2=0

z#0

Satisfies the Cauchy - Riemann equations at the origin, yet f '(0) does not
exist. (8)
2)



b)

b)

b)

b)
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2+

Evaluate f( 2x+iy+1) dz along the two paths.

1~
) x=t+l, y=27-1;
)  thestraight line joining 1—; and 24 ; (4+4)
OR

. z—-i s .
Show that under the transformation # = T real axis in the z-plane is mapped

into the circle [W|=1. What portion of the z-plane corresponds to the interior -

of the circle? (8)
Evaluate the following integrals : (4+4)
] _[ 1-2z ds ) .

i) ] —“Z( z—l)(;——z) , where C is the circle |z]=1.5.

622 . .
1) I (z+1) 4, where C is the circle lz|=2.

C
Unit-V

1
Expand the following function in Laurent’s series. m for

i) |z-1]<1 i) |z|>2. (4+4)

Show that

% de 5w Y

{(5o3smey 32 8)
OR

Evaluate

I (12z-7)

5 dz
& (2—1) (2z+3)

where C is the circle i) |z|=2, ii) |z+i|=3. (8)
Show that

o Sin mx V4

i 8)

3)



