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o [5352]-141
S.E. (Electrical/Instrumentation & Control)
(I Sem.) EXAMINATION, 2018
ENGINEERING MATHEMATICS—III
(2012 PATTERN)
Time : Two Hours Maximum Marks : 50
NB. :— (1) Answer Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 5 or Q. No. 6, Q. No. 7 or Q. No. 8.
(7)) Neat diagrams must be drawn wherever necessary.
(7i7) Figures to the right indicate full marks.
(1v) Use of electronic pocket calculator is allowed.
(v)  Assume suitable data, if necessary.
1. (a) Solve any t¢wo differential equations : [8]
(1) %’—ZZ—‘;,+ y=x¢esinx

2
(17) 12%1+r%—u:r3
r

dzy
i) —5 + 9y = cosec 3x,
(1) dx?

by the method of variation of parameters.
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2. (a)
(D)
(o
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Solve the differential equation by Laplace transform method :

Ex_de 6
a2 ~dt T @t
where x(0) = 0, x(0) = 0. [4]
Or

An electrical circuit consists of an inductance L, and condenser
of capacitance C is applied with emf E = E( cos wz. The charge

g satisfies the differential equation :

2 1
+ = L w =—.
d¢ LC 7 L cos® here ® LC

Show that the current at any time ¢ is given by

= cos Wt + o sin ot + Eo £ sin 0t
7= o LW ’
provided g = qg, 7 = iy at £ = 0. [4]
Solve any one of the following : (4]
¢
() L e““j tsin3t dt
0
) -1 £ +1
(11) L log .
[ &
Evaluate the integral using Laplace transform : [4]

oo

I e*tsin 3¢ dt
0
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3. (a)

(0)

(o

4. (a)

(D)

(o)
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Find the Fourier cosine transform of the function : [4]
cosx, O<x<a
F(x) =
0, X>a
Attempt any one : [4]
(/) Find ztransform of :
A=~ (k+1) (k+2)a* &k > o
21
(1) Find inverse z-transform of :
2 n 5 lzl > 1.
(Z— 1) (Z— 2j
Find directional derivative of :
o = 4x73 — 3X2y22

at (2, -1, 2) along a line equally inclined with co-ordinate
axes. [4]

Or
Establish any one of the following : (4]
() V(T-u)=rx(Vxu+(r-V)u+uzu
(i) VxFxw=7(V-u)-(F-V)u-2u
Show that F = ;27 is conservative and obtain the scalar
potential associated with it. (4]
Solve the difference equation : [4]
fk + 2) + 3fk+) + 24k = 0, £0) = 0, A1) = 1
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5. (a)
(b)
(o

6. (a)
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Find the work done by the field :
Fz2xf§'+(2x2y+y)}'+xzz k

in moving a particle from the point A(0, 0, 0) to point

B(2, 4, 0) along the curve y = X2, z = 0. [4]
Evaluate : [5]
[[F a5
S
where
= I
F =?,
and ‘S’ is the surface of the sphere x2 + j2 + 22 = 4.
Evaluate : (4]
I (5 x9)- 5
S
where

FzX)Z;'+‘y}'+XZ2]Ag
and ‘S’ is a rectangular surface bounded by x = 0, y = O,

x=1, y = 2, z = 0.

Or

Evaluate : [4]

J. (siny— ﬁ)dx+ (Xy?‘ + Xcosy)a’y,

C

using Green’s theorem, where ‘C’ is the circle 2 + )/2 = &.

4
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7. (a)

(b)

(o)
8. (a)
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Using Gauss’ Divergence theorem, evaluate : [5]
[[F a5
S

where

F = yz}+ XZ}'+ Aj/ig
and ‘S’ is the surface of the sphere 2 + y2 + 2 =1, in
the first octant.

Prove that : (4]

[ @x7)-dr=2[[ a5
C S

where 2 is a constant vector.

Show that analytic function £z) with constant amplitude is

constant. [4]
Evaluate : [5]
4 J—
CJ.) Z 322 3+ 6 dz
where C is the circle |zl = 4.

Find the bilinear transformation which maps the points

z = 1, 1, 27 on the points w = —-21, 0, 1 respectively. [4]

Or
Show that V(x, y) = —sin x sinh y is harmonic. Find harmonic
conjugate of V(x, y). [5]
5 P.T.O.
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(b) Evaluate : (4]

CJ«> 27 + z+25 dz
3
(-
2
where C is the ellipse :
g+ﬁ=1.
4 9
(¢ Find the map of the straight line y = 4x under the
transformation : (4]
z-1
® = .
z+1
[6352]-141 6
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