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SE. (E & T/C/Comp/IT/Elect/Instrum) EXAMINATION, 2010
ENGINEERING MATHEMATICS-III
(2003 COURSE)
Time : Three Hours Maximum Marks : 100

N.B. :(— (i) From Section I, attempt Q. No. 1 or Q. No. 2, Q. No. 3
or Q. No. 4, Q. No. 5 or Q. No. 6.
From Section II, attempt Q. No. 7 or Q. No. 8, Q. No. 9
or Q. No. 10, Q. No. 11 or Q. No. 12.
(ii) Answers to the two Sections should be written in separate
answer-books.
(iii) Neat diagrams must be drawn wherever necessary.
| (iv) Figures to the right indicate full marks.
(v) Use of electronic pocket calculator and steam tables is allowed.

(vi) Assume suitable data, if necessary.

SECTION 1
{. (a) Solve any three : [12]

d%y d

) gﬁ—i——sy”" cosh 2x
d? d

“(e2) E‘; = 4;% +4y=e" cosx
d’y ,dy et

(iii) 722 + SE +2y=e
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(iv) (I+1)2i—g+(x+l}%=[2x+3) (2x + 4)

dx _dy = dz _

(v) 32 2 x2y232
() An inductor of 0.5 henries is connected in series with a
resistor of 6 ohms, a capacitor of 0.02 farads, a generator

having alternative voltage 24 sin 10¢, ¢ > 0. Find the charge

in the circuit. [4]
q“.
Or ]
2. (a) Solve any three : ' [12]
d> d -
o LI-a%_gy. st
5t
(it) Iz%g— - Zx% -4y = X% + log x
dZy ; .
(iii) 22 +y=xsinx (by variation of parameters)
1 2
(iv) jxi+6§xg+8y=cﬂs 3x cos x + 10 -
d’y d !
(v) ﬁ+£y=x2+2x+2x
(b) Solve for x and y : [4]
ﬁ —wy=acos pt
dt -
% + wx = a sin pt

[3762]-57 2




;B (a)

(b)

(c)

L. (a)

(b)

(c)

5. (a)
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If v = 4xy (x? — y2), find its harmonic conjugate u. Also, find
flz) = u + iv in terms of z. [6]
If flz) = w(x, y) + iv(x, ¥) is analytic then show that
ulx, y) and v(x, y) are harmonic functions of x and y. [5]

Evaluate : [5]

fude s :
qZ 12 @ Cila-1] =

b | =

C

Or
Find the map of the circle |z — i|] = 1 under the mapping
1 .
w = > into the w-plane. [5]
Evaluate the following using residue theorem : [6]

2

I sin 22 + cos mz

s (-1 (z-2)

Find the bilinear transformation, which maps the points 0,
| 1 ;
-1, i of the z-plane into the points 2, eo, 5(5 +1) of the

w-plane. (5]

Find the Fourier cosine transform of : [6]

cosx, D<x<a
flx) =

0 T

Write integral representation for flx).
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(b)

()

6. (a)

(b)

(c)
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Solve the integral equation :

* A2 0=3 51
If(x) sin Ax dx = e
0 : 0 , otherwise

Find the z-transform (any two) :
)  ne™ sin agn, n > 0

on .z

Gy fln)=
1/3)", n<0

GiD) f(n)="™C,,0<n< m.

Or
Find the inverse z transform (any two) :
2
2| >1
@ (3—1)(3—1
2

2
: z :
i) F@= 2.7 (by integral inversion method)

322 + 22z

——,1<|z]| <2
zz+32-+2 2]

(Z21)
Solve the difference equation :

f(n+1)+ if(n) = (i] ,nz0, f(0)=0.

For the function :

w2 Oxx<n
fix) =

0, x>xn&x<0
Find the integral representation of fx).
4

[6]

6]

[8]

[5

5]




(a)

(b)

(e)

8. (a)
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SECTION 1II
Find Laplace transforms of the following (any fwo) : [8]

t .
(i) g3t J t sin 2t dt
0
1 - cos 3t

(i1) r

(i50). ¢ Ut - 4) - £38(¢ - 2).

Evaluate : [4]
[t int g
t
3 :
‘Solve, using Laplace Transform method : [5]
d’y . dy
o g L Wi -
2 S with y(0) = 0
y'(0) = 0.
Or
Find Inverse Laplace Transforms of the following (any
two) : | [8]
1 8—2]
; ot
{) el [ 3
RN . ek
3 A e

-8
e

(ii) ﬁ

5 PT.O.




(b)
(e)
9. (a)
(b)
(c)
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2
s
Find inverse Laplace Transform of _(.52 +'_"_a2)2 using convolution

theorem:. [4]

Find the Laplace Transform of the periodical function fit)
where = [5]

E . Bubew
f(t) = f(t + 2n) = £(2).

n—§ n<t<2nm

The position vector of a particle at time ¢ is : [5]
F =cos(t — 1) i +sinh(t - 1) j + mt3k
Find the value of m so that at time ¢ = 1, the acceleration

is normal to the position vector.

Show that the vector field given by : [6]
F=(y* cos x + 2°) i + (2y sin x) j + (2x2)k

is irrotational. Find scalar field ¢ such that :

F = V¢.

Find the directional derivative of [5]
b = xy? J.ryza at (1, =1,.1)

along the direction normal to the surface x? + y2 + 22 =9 at

(1, 2, 2).




10. (a)

(b)

(c)

11. (a)

(b)

(c)
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Or

Establish the following : [6]
AT F a nilg.rF)_
() U( Pt ] N F i jr,rt+2 5

1 3
@) V. {r ?(r—a):‘ = " 5

Find the function fir) so that fir) 7 is solenoidal vector.

[5]
If directional derivative of : _ [5]
b = ax’y + by’z + c2’x at (1, 1, 1)
has maximum magnitude 15 in the direction parallel to
x-1 -8 =z
R A |
find the wvalues of a, b, c.
Evaluate : : [5]
IF SdF
C

for F=(2x+ )i+ @By-x)J
along the straight line joining (0, 0) and (3, 2).

A e TR
Evaluate J-I &% +y°J +2°k) . dS yhere S is the surface of
5

2 + y2 + 22 = 16. [6]
Verify Stoke’s theorem for [6]

the sphere x

F= xyzf + yj + 22xk
for the surface of rectangular lamina bounded by x = 0,

}'=0;x=1,_’}’='2,z=ﬂ.

1 P.T.O.




12. ia)
(b)
(c)
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Or
Evaluate the surfa_;ce integral : [6]

].J (:}!232 i+ zzx2} + xEyEE} . dS
5

where S is the upper part of sphere x2 + ¥ + 22 = 4 above

the xoy plane.
Use Stokes’ theorem to evaluate : [6]

_” (VxF).dS where
4 |

F=(* —ya)frxyzj+y3£
and S is the surface x? + 4y% + 2> — 2x =4 above the plane
x = 0,

Maxwell’s equations are [5]

Given B =curl A, then deduce that F 4 oA _ _ grad V where
ot

V is a scalar point function.




