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S.E. (E&TC/Comp/1.T/Elect/Instru.) EXAMINATION, 2006

ENGINEERING MATHEMATICS—III
(2003 COURSE)
Time : Three Hours Maximum Marks : 100

N.B. :(— (i) Answer Q. No. 1 or 2; Q. No. 3 or 4; Q. No. 5 or 6 from
Section I and Q. No. 7 or 8; Q. No. 9 or 10; Q. No.11
or 12 from Section 1L

(ii) Answers to the two Sections should be written in separate

answer-books.
(iii) Neat diagrams must be drawn wherever necessary.
(fv) Figures to the right indicate full marks.
(v) Use of electronic pocket calculator is allowed.
(vi) Assume suitable data, if necessary.
SECTION 1
1. (@) Solve the following (any three) : ’ [12]
(@ (D?+1)y=xcoshx
(ii) (D? + 6D + 9)y = e™** (x® +sin 3x)
@iii) (D? - 3D + 2)y = &

P.T.O.
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2. (a)
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(iv) (D?+1)y = cotx (by variation of parameters)

(v) (3c+1)2 - (x +1)dy 3y = 6x.
dx dx

An electric circuit consists of an inductance L of 0.1 henry, a
resistance R of 20 ohms and a condensor of capacitance C of
100 microfarads. If the differential equation of electric circuit
is :

d2 . dq q

find the charge ‘¢’ and current %’ at any time ¢, given that at

=0,¢ = 0.05 and i = 0. 4]
or
Solve the following (any three) : [12]

2

@ Z g + y=coshx cosx’

1
(@) (D? - Dy =logx + =5
x

o dx _ dy i dz
(lu)z—Zy—Zx—&z 3y -x

(iv) % -—y= ~ (by variation of parameters)
x

,
) x2g—y+x @Yy - 2 sinh(logx).
X
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3. (a)
®)
(c)
4 (@)
®)
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Solve the system of equations :

dx U
— + y =sint

dt .

dy -

ar + 4x = cost
Given that when ¢t = 0, x = 0, y = 1. {41
If lz) = u + v is analytic, find Az) if : ] [6]

u+iv=e*{cosy - siny)-

Evaluate :
e’ .
____d g
§C (z+1D?(z+2)2 z
. 1
where C is contour |z+1|= 3 .[5]

Show that under the transformation :

x-axis in z-plane is mapped onto the circuit |w| = 1. [5]
Or

Show that the analytic function with constant modulus is con-
stant. [6]

Evaluate using Residue theorem :

>

§ 922 + 22 +1
C (z+1)?(z-3)

where C is the contour |z + 1| = 2, {5]

3 . PT.O.
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5. (@
(b)
(c)
6. (a)
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Find the bilinear transformation which maps the points i, 0,
2 + i of the z-plane onto the points 0, ~2i, 4 of the w-plane. [5}

Find the Fourier transform of :
fo=1-%%, |x<1
=0 , Jx[>1
Hence evaluate :

Jw (x cosx — sinx
o

3 ) cosx dx. [6]

Using Fourier integral representation, show that :

jwwdx:() , x<0

0 1+ 22

x=0, [6]
Find z-transform of (any two) :

@ fRY=(k+2) (k+15* k20

2k :
@) flb)y =, k21
k .
(i) f(k) = 3*sinh 5k, E20. {61
Or

Find inverse z-transform of the following (any two) :

1

S [ ¢ [ E—
@ FO =g

|2] <3
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7. (@)

b)
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2

.o F ): z
(i) Flz 211
7 322+ 22
i) F(z2) = ——+"——, 1 2
i) (2) 22 -8z+2 <lef<2.

Solve the difference equation :

6f(k+2)-5f(k+D)+f(k)=0,%k=0, f(0)=0, f(1) = 3.

Solve the integral equation :

j: Fx)cosiedr=1-1,0<a<1

=0 ,Ah21
Hence show that :
2
@ gin® z n
J.O 122 dZ = ‘g
SECTION I1

Find Laplace transform of the following (any two) :

cos 2t — cos 3t
t

. d (sint
0 EZ[ t )

i) erf (V).

@

Find inverse Laplace transform of :

110 s? +a?
s Bl E et

[8]

(51

1]

8l

{4]

P.T.O.
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Solve by Laplace transform method :
y' +4y=U@-4), y(0)=0,y(0) =1

Or

Find inverse Laplace transform of the following (any two) : [8]

2 +7

s(s? + 9)

)

2s% — 65+ 5
s2 - 65> +11s-6

(i) tan™? (1]
‘ s

@)

Express the following function in terms of Heavisides unit step

function and hence find their Laplace transform :

2, 0<t<?
£ =
Fo {M, <

Using Laplace transform, evaluate :
[ e sine at.
Show that (any tfwo) :

@) V*(rflogr) = %
r

yf@-F\_a _n@.m._
) A )T e T e r

7 2
e (3] 3

~

(4]

4]

18]
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If 7 and 7 are irrotational vectors then prove that w x U is

solenoidal vector. 4]
Find constants m and n such that the surface :
mx? - nyz = (m + 2)x
will be orthogonal to surface
ax’y + 2% =4 at (1,-1,2). ' [5]
or
If the vector field :
F=(x+2y+a2)i + (bx - 3y —é);' +(4x + cy + 220k
is irrotational, find @, b, ¢ and determine <.bs.t._F: ve. [6]
Find the directional derivative of the function :
0=e"7%at(1,1,1)

in the direction of the tangent to the curve :

t

x=e’, y=2sint+1,z=¢t-cost att=0. (6]

Show that the curl of any vector whose direction is constant

is perpendicular to that direction. [5]

Evaluate :

H 2x%ydydz — y* dzdx + 4x2% dxdy
s ;

over the curved surface of the cylinder y2 + 22 = 9 bounded
by x = 0 and x = 2 . el

7 P.T.O.
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12. (a)
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Find the work done in moving a particle along :

x=acosb, y=asin®, z=50 from 9:% to S:g
under a field of force given by : '
F = -3asin?0, cos0i + a(2 sinb - 3sin®6)j + b sin 20k
Two of Maxwell’s electromagnetic equations are :
= = OB
V.B=0, VxE—~§.‘

Given B = curl A, then deduce that :
=  0A
E+ = =—gradV
+ o gra

where V is a scalar point function.
Or
Apply Stokeé theorem to calculate ;
jc 4ydx + 2zdy + 6ydz,
where C is the curve of intersection of
x?+y?+22 =6z and z=x + 3.

Prove that :

IJ @aw = wve).dS =[] @&y - yv?).av.
v

S

{6]

(5]

{7

4]

Find the work done in moving a particle once round the

circle :
x2+y2=da?, 2=0

under the field of force :

F=(siny)i + x(1 + cosy)J.

l6]
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