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S.E. (E & TC/Comp/I.T. (For Sem. II)/Elect/Elect. SW/
Instru. (For Sem. 1)) EXAMINATION, 2007
ENGINEERING MATHEMATICS—III
(2003 COURSE) T - DEC 2007
Time : Three Hours : Maximum Marks : 100
NB. :— (i) Answer Q. No. 1 or Q. No. 2, Q. No. 8 or Q. No. 4,
Q. No. 8 or Q. No. 6 from Section I and Q. No. 7
or Q. No. 8, Q. No. 9 or Q. No. 10, Q. No. 11 or
Q. No. 12 from Section IL
(it) . Answers to the two Sections should be written in separate
answer-books.
b(iii) Neat diagrams must be drawn wherever. necessary.
(iv) Figureé to the right indicate full marks.
(v) Use of electronic pocket calculator is allowed.

(vi) Assume suitable data, if necessary.
SECTION I
1. (a) Solve the following (any three) : 12]
() (D*-3D?+3D-1)y=e*coshx
(i) (D?+3D+3)y=2sindx

e-x

x+2

Gii) (D*+2D+1)y =

P.T.O.
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dy

Gv) (2x+1)2282 4 2(2x+1)%+4y = 4sin[log(22 +1’]

de

@) (D*+3D+2)y= e +cose® (by variation of parameters).

A capacitor of 10~3 farads is in series with .an e.m.f. of

20 V and an inductor of 0.4 H. At ¢=0, the charge Q and

‘current I are zero, find Q at any time ¢. 4]
Or » ’
Solve the following (any three) : [12]

@) (D2 + l)y =xcos2x
i) (D°-4D?+4D)y=e* +e" +1
(iii) (D2 +2D+ 1)y =e*logx (by variation of parameters)

2
Gv) ng— 2x%— 4y=x?+2logx

dx dy dz

(v) xz(ys _zs) - yz(za _xs) - zz(xa _ya),

Solve the simultaneous equations : [4]

dx
—+bx-2y=t,
dt Y

dy
- +2 =0
+2x+y
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If f(z)=u+iv is analytic, find flz) if

u+v=3(x+y)+x§;i2. 6]
Evaluate :
§ 22-5
c(z+1)2(zr.—2)
where C is the circle |z]| =3. A [5]

Find the bilinear transformation which maps the points
0, 1/2, 1+i from z-plane into the points -4, «,(13-12i)/5

of the w-plane. [5)
Or

If u=3x2-3y2+2y, find v such that f(z)=u+iv is analytic.

Determine f{z) in terms of 2. (61
Evaluate- : /
b
J3i

where C is the circle

+—
‘T

=1, (5]

Find the map of the straight line y =x under the transformation
z-1

w .
z+1

(5]

3 P.T.O.
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Find Fourier transform of

ud
fx)=12

o, |x{>=

sinx, |x<=

(6]

Using Fourier integral representation prove that

et g2 =§T AsinAx

)R el

Find Z-transform of (any two) :

@) f(k)= ket

G Fiy=1> r o RO
" lasst ., ko0
(@ii) f(k)=e* cos(3k +4), £>0. 6]
Or

Find inverse Z-transform of (any two) :

1
@ Z-174)z-1/5)’

el <=
5

3
z
(ii) (z-3)(2-2)° (by using Inversion Integral Method)

22% - 3; '
(i) —— 2 7o lel<5. 6]

(z+2)(z—4
4
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Obtain fik) given that 12 f(k +2)- 7f(k+1)+ f(k) =0, k2 0, f(0) =0,

fQ1)=3.
Solve the integral equation :

l-a 0<axl

i[f(e)cosaede ={0 a1

and hence show that :

SECTION 11

- Find Laplace transform of (any two) :

_ te'—cos2t
o =

dt
0

Gi) terf(2+2)

0 , 0<t<1

i) f(t) = o
. n 2n
—-sinot s —<t<—

o o

and £(0)=f{1+2%)

Find Inverse Laplace transform of

llog s? +a?
s s+b% )

5

(6]

8l

(8]

4]

P.T.O.




[image: image6.png](c)

8. (a)

®)
(c)
9. (o)

(3262]-157

Solve by Laplace transform method :

¥ +4y=3(t-2), (0)=0, y'(0)=1. .

Or

Find Inverse Laplace Transform of (any two) :

@) cot“l(s ; 2)
—8s

W 2 gsvos

2 +7
i) §(s2 v 9)-

[4]

(8l

Express the following function in terms of Heaviside’s unit step

function and hence find the Laplace transform :

e, 0<t<2
t
fe= { , t>2 '

Using Laplace transform, evaluate :

@©
I e dsin®tdt
0

Prove the following (any two) :

@) V*(r*logr)=

- V(a.r)z @ n(@r)_

r

F 2
i) V2 ' r _“
(¢ii) (V (r3 ) p;

(4]

[4]

(8l
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Find the constants @ and b, so that the surface ax® - byz = (a + 2)x
wili be orthogonal to the surface 4x?y+2®=4 at the point
1, -1, 2). (51
If Z and ¥ are irrotational vectors then prove that #xv is
solenoidal vector. (4]
Or
Find the directional derivative of the function ¢=e?*7"% at
(1, 1, 1) in the direction of the tangent to the curve
x=et, y=2sint+1, z=t-cost at t=0. i6l

Show that F = f(r)F is always irrotational and determine f(r)

such that F is solencidal also. [6}
If

¥ _o,

rxdt‘
show that 7 has a constant direction. [5)

Apply Stokes’ theorem to evaluate :
J(yi +2zj +xk).dF
c
where C is the curve given by
22 +y?+2°—2ax—2ay=0, x+y=2a. [6]

7 P.T.O.
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Evaluate :
jj 2x%ydydz - y*dzdx + 4xz2dxdy
S

over the curved surface of the cylinder 42, ,2_9 bounded

by x=0 and x=2. (6]

Verify Green’s theorem for the field F = x% + xyj over the.region

R enclosed by y=x2 and the line y=x. [5]
Or

Find the work done in moving a particle once round the
circle :

Peytog?
undef the field of force :

F=(siny)i+x(1+cosy)j. (6]

,2=0

Two of Maxwell’s electromagnetic equations are
5 =_ 0B

V.B=0, VxE=--=

ot

Given B=curl A, deduce that :

E %: _gradV

where V is a scalar point function. : [6]
Using Stokes’ and Gauss’s theorem, prove that :

curl(grad ¢) =0, Div(curl F)=0

respectively. ' (6]
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S.E. (E & TC/Comp/L.T/Elect/Instru.) EXAMINATION, 2007
ENGINEERING MATHEMATICS-—III
(2003 COURSE)
Time : Three Hours Maximum Marks : 100

N.B. :— (i)  Answer Q. No. 1 or Q. No. 2, Q. No. 8 or Q. No. 4,
Q. No. 8 or Q. No. 6 from Section I and Q. No. 7 or

.. Q. No. 8, Q. No. 9 or Q. No. 10, Q. No. 11 or
Q. No. 12 from Section II.

(ii) Answers to the two Sections should be written in separate
answer-books.

(iit) Neat diagrams must be drawn wherever necessary.
(iv) 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]
) _ @ (D2 -2D + 1)y = xe*sin 2

@ @O — D%+ 2D3 —2D2 + D - 1)y = cos %

X

e
e +1

Gii) D2 - 1)y =

iv) (D2 - 2D + 2)y = ¢ tan x (by variation of parameters)
d’y dy ‘
2 &Y = _ = 2
@ Gx + 2) ozt 3(3x + 2) dx 36y 3x° +

4x + 1.

P.T.O.
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A circuit consist of an inductance L, resistance R and condenser

-y

. BT [N " 1
of capacity C in series!"An altérniting e.m.f. E sin ot (032 = .IK}—)

is applied to it at time ¢ = 0, the initial current and charge

on the condenser being zero. Find the charge at any time
4L "

tif B2 < [4]
Or
Solve the following (any three) : [12:
@) (D4—4D3+6D2-4D+1)y=e¥+2x+—;—
(i) (D2 - 8D + 2) y = ¥
dx . _ dy __ dz
(iii) 22y —2') 3y -22Y)  2(x' - ¥%)
(@v) (D% + 4) y = tan 2¢ (by variation of parameters)
, .
w) %+x% -y = log x cos. (log x).
Solve the system of equations : [~
%-u{y=acos pt, %+wx=asinpt.

Show that u = 22 — y2 — y is harmonic. Find its harmonic
conjugate and corresponding analytic function in terms

of z. {6}
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Evaluate :
. z+38
— — dz,
i (z-2)(z+1)?
where C is boundary of the square with vertices + 1.5,
+ 1.5, ' : [5]
z2-1i .
Show that W = 1-;z maps upper half of z-plane onto interior
of the unit circle in w-plane. [5]
Or
If the function Az) = u + iv is analytic, find flz) if u + v
= sin x cosh y + cos x sinh y. (6]
Evaluate :

z
—_———dz
i 2z* +132% + 36

where C is the contour |z| = . [5]
Find the bilinear . transformation which maps the points

0, 1, 2 from z-plane onto the points 1, 1/2, 1/3 of the
w-plane. [5]

Using Fourier integral representation, show that : [6]

T 2 sin Ax - 7»cos)\.ocdk={x—:)c2 x>0

: nAd 0 x<0
Find Fourier cosine transform of [6]
sinx |x|<m
£ ={ n x|
e |xl> =
3 P.T.O.
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Find z-transform of (any two) : . : [6]
@ Ak = 2% cos (3k — 4), k > 0

21 B>0

i) fk) =
3h+l k<O

Gii) Rk)

k2, B > 0.

Or
Find inverse z-transform of (any two) : (6]

1

@ m,3<|zl<4

3
@)

2
G-DG-2r 172

zz

(iii) (z _ 1) (z R 1) (by using inversion integral method).
2 3

Solve the difference equation : [6]

—_

f& + 2) + 3fk + 1) + 2Rk) = 0,
given f0) = 0, AL = L.
Solve the integral equation : {61

e—3k

]2 f(x) sin Ax dx = —.
° A
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SECTION II

Find Laplace transform of (any. two) : ' (8]
< cost
@) ‘\/; :
oy
a ot

e gin3(t - 3),t>3

Giiy F@ = {0 1<3

Solve by Laplace transform method, y" + 2y' + y = te™t,

¥0) = 1, y'(0) = -2, (4]
Find the Inverse Laplace transform of m by using
convolution theorem. 4]
Or
Find Inverse Laplace transform of (any two) : (8]
@ . log s+b
I s+a
.. 1
@) 5 Js+4
.
8
(¢11))] G+ ay
Using Laplace transform, evaluate : [4]

j’ £ e ginh 2¢ dt.

0

5 P.T.O.
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Find Laplace transform of : © (4]

1 ,0<t<a
) =
f® {—1, a<t<2a
and
£t + 2a) = ).
Prove the following (any two) : (8]

1 -2
o v {rv(F)-"

(id) Vx[a"F)=‘a+3(ars'F)f

7'3 r
4
(i) Vie =¢ + -;e’.

Find the directional derivative of ¢ = % cos yz at (0, 0, D)

in the direction of tangent to the curve x = a sin ¢,
y=acost z=at at t = T, [5]
4

For a solenocidal vector field, show that :

curl curl curl curl E=v*E. (4]

Or

Show that 7 = r’F is conservative and obtain the scalar potential
associated with it. ' [6]

A scalar field ¢ has at the point (1, 2), the directional derivative
2 in the direction from (1, 2) towards (2, 2) and -2 in the
direction from (1, 2) towards (1, 1). Determine V¢ at (1, 2).
Also find the directional derivative of ¢ at (1, 2) in the direction

from (1, 2) towards (4, 6). (6]

Find the angle between the surfaces x> + y2 + 22 = 9 and

z = x2 + y2 — 3 at the point (2, -1, 2). [5]
6
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Find the work done in moving an object in a field F =
@? cos x + 2% i + (2 sin x — 4) j + (3222 + 2) k from

(0, 1, -1) to (%’—1’ 2) ’ [5]

Verify Stokes’ theorem for f = (2x — ) i - y2%j - ¥°zk and for
the surface S of the sphere x2 + 2 + 22 = 1 in the upper

half and C is the boundary. [8]
If S is a closed surface, show that the volume enclosed by
o T ’
S is given by E’[s‘[ F.A dS. [4]
Or
Maxwell’s equations are given by : [5]
VE=0,v.H=0,vxE=-2 yxHg=28
. ot t
Show that :
. _ 2
E and H satisfy VZu = ZTZ;
Verify divergence theorem for : (8]

=G -y2)i+ (5 - 2x) j+ (25 - 2k
over the volume bounded by x = 0, y = 0, z = 0, x = aq,
y = b,- 2z = c.
Using Green’s theorem, show that the area bounded by a simple

closed curve C is given by %I(x dy — y dx). Hence find the

area of the ellipse x = @ cos 0, y = b sin 0. {4]




December 2006


[image: image16.png]Total No. of Questions—12] [Total No. of Printed Pages—8 -
| [3062]-157
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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(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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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.





[image: image19.png](c)

5. (@
(b)
(c)
6. (a)

[3062]-157

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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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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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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